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You should know there is somethm

LR;O TRI ‘ETTE 3-Way Speaker System.

Compare the Jensen TRI-ETTE with any bookshelf

spgaker and let your own ears tell you the reason for its
rocketing popularity . . . it sounds better! it's what yould
expect from advanced Jdensen engineering that begins
where olhers leave off. Efficient too . . . needs only a 10+
watt amplifier. Handsome in gra"!eful contemporary de-
‘sign with fine woods in choice. of Walnut, Mahogany or
Tawny Ash. Get a TRI-ETTE speaker system for superb
. » &dd anotherfor the finest stereo reproduc-

mall space at only $119.50 each: Table Base (extra)

. $5.45. Matching Floor Stand 14" high (extra) . $12.95

| KT-33

3-WAY
| SPEAKER
SYSTEM

BASIC
ENCLOSURE

Fosss
2T Paeisteatel

S

AY
SECYION CALAT

257 closure vent-tube, P35-VAH tweeter, coupling ele-

Net only $29.75.

5V

BASIC

DATA

PS‘/I‘ ""J"-

AIR TIGHT

USE 3,” PLYWOOD
THROUGHOUT

S
10,7 pia.J
5‘/1"41 ﬁOLE

CIES@¥E MANUFACTURING COMPANY

In Canada: Renfrew Electric Co., Ltd., Toronto

6601 S. Laramie Avenue e Chicago 38, lllinols
Division of The Muter Company

In Mexico: Radios Y Television, S.A., Mexico, D.F.

ment, terminal panel, H-F control, wiring material
and complete instructions for building enclosure.

ENCLOSURE

Q———ALL JOINTS MUST BE ——p

DF-1 DUETTE 2-Way Speaker System.

A new high in loudspeaker value . . . a high quality, eco-
nomically priced 2-way ‘‘bookshelf’’ system made pos-
sible by an entirely new and different high compliance 8"
FLEXAIR* woofer by Jensen ..
more than twice as far as previously available units . . .
with low distortion bass down to 36 cycles in tube-vented
BASS-SUPERFLEX* enclosure. Fine furniture crafted of
3" selected veneer in choice of Walnut, Mahogany or
Tawny Ash finished on four sides for horizontal or vertical
placement. Only $79.50. Table Base (extra) ... $5.45.
Floor Stand for vertical placement (extra) . . . $7.50

g hetter!

SPEAKER SYSTEMS IN FINE FURNITURE OR KITS FOR STEREO AND MONO HI-FI

USE THESE KITS IN YOUR OWN CABINETRY OR BUILT-IN SYSTEM

For outstanding TRI-ETTE perform- cable and full instructions for enclosure
ance in your own enclosure or custom construction and installation. (Enclosure
built-in system, the KT-33 Kit is the vent-tube 46MP06 must be ordered sep-
answer. Includes P12-NF 12-inch FLEX-  arately. Price 50c postpaid, direct from
AIR woofer, P8-UM 8-inch midchannel,
RP-103A compression driver tweeter,
KIT H-F control, crossover network, wiring  systems for sterco. Net Only $160.00.

factory.) KT-33 Speaker Kit. Net only
$80.00. KT-233 TWINKIT* Two matched

KDF-1 2-wav speaker system kit

For fine sound at minimum cost, Jensen’s KDF-1
DUETTE Speaker Kit gives you complete 2-way
system performance, When you make your own
cabinet or built-in speaker system and install the
KDF-1 Kit you’ll save and get the same fine per-
formance of the DF-1 DUETTE furniture model.
Includes P8-QF 8-inch FLEXAIR woofer, en-
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NOW READY
The NEW NRI Home Study Course in
ELECTRONICS

PRINCIPLES — PRACTICES — MAINTENANCE

SPECIAL TRAINING
EQUIPMENT

No extra cost. In NRI Electronics train-
ing especially developed training kits
bring to life theory you learn in easy,
illustrated lessons. You get practical ex-
perience with Thyratron Tube circuits,
Multivibrators, Capacitors, Diodes, Tran-
sistors, Telemetry, Computer Circuits
and other basic circuils and components.

measuring voltage, current,

huilding circuits.

KIT 2 Build d’Arsonval type Vac-
uum Tube Volimeter. Test

power linc frequencies, high audio, radio

frequency signals, resistances.

KIT 3 Praptice wilvh resistors, ca-
pacitors, coils. Work with

half., full-wave, bridge, voltage doubler

and pi-type filter circuits.

KIT 4 Buitd circuits witlr pentode
tubes, selenium resistors,
transistors. Build oscillator, check signal
phase shift with oscilloscope.
KIT 5 Experi_mem wit.h t_hyratron
tube circuits, Lissajous pat-
terns. Study basic amplitude detector cir-
cuits, modulation, demodulation.
KIT 6 G.et practica.l experience
with magnetic amplifiers,
learn to use modified Prony brake; deter-
mine motor torque. Use strobe disc to
measure motor speed.
KIT 7 Learq effects of positive ar§d
negative feedbacks (used in
analog compulers). Practice varying po-
larizing voltage and illumination.
KIT 8 Experiment wi'th'muﬁltivibra-
tors used as timing genera-
tors in binary counters, and as frequency
dividers. Learn to use blocking oscilla-
tors, thermistors.
KIT 9 Practical experience i.Il
telemetry circuits used in
earth satellites, remote control devices.
Work with basic circuits used in digital
and analog computers.
KIT 10 A§semb1e circuits in elec-
trical and electro-mechani-
cal systems, make valuable practical
electronic circuits.
MAIL COUPON—New 64-Page Cata-
log pictures and describes Training
Kits, explains what you learn.

MAY, 1960

NRI is America’s oldest, largest home
study Radio-Television-Electronics
school. For over 45 years NRI has bheen
training men without previous experi-
ence for success in Radio-Television
Servicing and Communications. Now,
expanded uses of Electronics in indus-
try, business and defense are increasing
the demand {or Electronie Technicians.
Four to seven Technicians are needed
for every engineer. To meet this de-
mand NRI announces a complete, com-
prehensive course in ELECTRONICS

—Principles, Practices, Maintenance.

This training stresses basic fundamen-
tals because so many Electronic devices
are built around identical Electronic
principles. It is for beginners, or for
Technicians who wish to expand their
knowledge.

This is the
Electronic Age.
Electronie
Equipment is al-
ready being used
to count, weigh,
control flow of
liquids, solids,
gases. Control exposure in photog-
raphy, detect fumes, or fire. In-
spect al remote points. Supervise
traffic. Survey land areas and ocean
contours. Search for oil, miles he-
neath the surface. Measure radia-
tion and control power levels in
atomic installations. Control air
traffic. Translate one language into
another. The MILITARY applica-
tions of Electronics. .. particularly
in space rockets and missiles, track-
ing devices, etc., . . . probably equal
all of the uses above. Electronic
equipment is used to machine parts
through complex cycles. It is used
in business to process data, control
inventory, prepare payrolls, post,
calculate, and in
medicine for
electrodiag-
nosis, measure
body character-
istics, eleectro-
surgery.

L
Job Counselors Recommend
Right today a career in Electronics offers

unlimited opportunity. Job Counselors
know the pay is high. jobs interesting,
advancement opportunities great. They ad-
vise ambitious, aggressive men who want
higher pay now and a better future: “For
an interesting career, get into Electronics.”
L.earn More to Earn More

Simply waiting and wishing for a better
job won’t get you ahead. You have to de-
cide you want to succeed and you must act.
NRI can provide the training you need
at home in spare time. No need to go away
to school. You don’t need a high school
diploma or previous Electronic experience.
This course is planned to meet the needs
of beginners. You work and train with
components and circnits you will meet
throughout your Electronics career. You
get especially developed training kits for
practical experience that make Electronics
easy, simple to learn.

Training men to succeed, is the National
Radio Institute’s only business. The NRI
Diploma is respected and recognized. NRT
graduates are everywhere throughout U.S.
and Canada. Mail the coupon today. New,
FBEE 64-page Catalog gives facts, oppor-
tunities about careers in Industrial and
Military Electronics, also shows what you
learn, facts about NRI’s other courses in
Radio-Television Servicing and Radio-
Television Communications. Monthly pay-
ments available.
OLDEST & LARGEST HOME STUDY RADIO.TV SCHOOL
" [ ] o @
ational Nadio Enstitute
WASHINGTON 16, D.C., ESTABLISHED 1913

MAIL THIS COUPON NOW |

NATIONAL RADIO INSTITUTE
Washington 16, D. C.
Send me full information without cost or obliga-

tinn. No salesmen will call.
(Please print.)

Dept. OEF

NAME ctrietreeirereier e Age ...
AdAress oo
CILY vovvereevrerirene Zone ........ State .......... .

ACCREBITED MEMBER NATIONAL HOME STUBY COUNCIL
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31 Inventions Wanted—Hugo Gernsback

INDUSTRIAL ELECTRONICS ON THE COVER———
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40 A Strobe for Tape—W. E. McCormick
41 Equalize Vivm Readings—Joseph H. Sutton
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44 Mini-tracer Speeds Radio Repairs—Dave Stone
45 Chroma Tracer
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—D. C. Redgrave
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Rudio-Electronics.,
Other schools make several courses
out of the material in our CNE
MASTER COURSE . . . and vyou
pay more for less training than
you get in our course at ONE
LOW TUITION!

BETTER..

MORE COMPLETE...
LOWER COST...

You get all informatipn
by mail . . You make
your own deg:nsuon. cat
home!: NO SALESM!N

WILL CALL

'I'OP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and cqulpment trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We’'ll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can you!

RES!DET TRAINING AT LOS ANGELES 4

If you wish to take your training in our-Resident
| School at Los Angeles, the world's TV capital,
| start NOW. in our big, modern Shops, Labs and

Radid-TV ' Studios. Here you work with latest

Electmmc equipment - - professionally installed

- finest, most complete facilities offered by
anv school. Expert, friendly instractors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time

‘job while you learn. Check ‘box _jn. qoupon for

full information.

MAY, 1960

LESSONS AND iNSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESYING.
Every Narional Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK ““Your Future in
Television-Radio-Electronics’” and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate'!

YOU GET...

e 19 Big Kits—YOURS TO KEEP!
Friendly. Instruction and Guidance
Job Placement Service
Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

. Television, including Color TV

. Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity

. FCC License

. Automation and Computers

. Radar & Micro-Waves

. Broadcasting and
Communications

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

3 NATIONAL-SGHODLS(Y

G! Training
WORLD-WIDE TRAINING SINCE 1905
MAIL NOW YO !

NAT!ONAL TECHNICAL SCHOOLS, Dept. RG-50 '

4000 S. FIGUEROA ST. LOS ANGELEs 37, CALIF,

I Rush free TY-Radio “Opportunity” Book and sample
I lesson. No salesman will call.

' NAME AGE

ADDRESS

iy
-,
L1

' CITY. ZONE STATE
MATIOMA& SCHOOLS ' [J Check if interested ONLY in Resident School training at Los Engeies.

VETERANS: Cive date of Discharge

Los Angeles 37, Calif. "‘
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Electronic Engineers Meet

More than 68,000 persons repre-
senting all sections of the wide field
of electronics met at the interna-
tional convention of the Institute of
Radio Engineers, in New York City
March 21 to 24. A total of 270 papers
(including at least one proposing the
abolition of written papers at con-
ventions) were read. They ranged
from discussions of aerospace sys-
tems to signals produced by the
human organism; from navigation
of space vehicles by star radiations
to molecular techniques wherein a
tiny speck of material may be an
amplifier, multivibrator, or switch;
from the use of the sun to relay
signals to highway radio.

The Radio Engineering Show
which forms part of the meet fea-
tured exhibits of 856 firms, covering
the whole four floors of New York’s
Coliseum. Some of the more interest-
ing devices exhibited—and some of
the more interesting papers delivered
—are leported in this department
and on page 58 of this issue.

New Switch Concept

The FluxLink switch, developed
by Space Components, Inc., has only
one moving part (no springs either)
and is operated by a magnet located
outside the hermetically sealed com-
partment that houses the moving
part and contacts. This allows the
units to operate under temperature,
pressure (and vacuum) and vibra-
tion extremes—as well as in explo-
sive or corrosive atmospheres.

The cutaway photograph shows
the switch with the lower contacts
closed and the upper contacts open.
When the lower section of the actu-
ator is depressed, lines of force from
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the magnet “piped” through non-
magnetic partition by magnetic in-
sets opposite the magnet poles at-
tract the corresponding section of
the armature. This snaps the arma-
ture over to its other position, clos-
ing the upper contacts and opening
the lower set. Depressing the upper
part of the actuator reverses the pro-
cedure.

The units exhibited are % inch
long and 34 inch in outside diameter.
The contacts can carry up to 15
amperes at 125 volts ac.

Universe Radio Record Set

The longest-distance radio com-
munication record for the universe
was set—at least up to that date—
on March 21, when Pioneer V was
interrogated for a signal to open the
1960 IRE international convention
in New York City.

Since the sun satellite was close to
a million and a half miles away at
the time and the only radio equip-
ment out so far in space, communica-
tion with it constituted a record
automatically. (Any later communi-
cation would necessarily set up a new
record, of course.)

The communication was by way of
the great antenna at Jodrell Bank,
England. A message sent by tele-
phone from the New York Coliseum
was relayed to the satellite by the
Jodrell Bank station, triggering the
space-travelling transmitter and
sending a message back to Jodrell
Bank, to be retransmitted to New
York.

Only one flaw marred the experi-
ment. Power to the closed-circuit TV
which was to bring an oscilloscope
view of the signal to the large crowd
in the Coliseum, was interrupted
twice, once just before the signal was
received. The screens of the several
TV receivers remained dark through
the experiment. The sound signal, a
1,000-cycle note modulating the car-
rier and being in turn modulated by
telemetering information, was clear-
ly audible to all present, however.

Communication via Satellite

Two 17-year old ham operators
have used a satellite (either Ex-
plorer VII or Sputnik III) or its
ionized path as a reflector to com-
plete a two-way communication sys-
tem. Perry I. Klein, K3JTE, and
Raphael Soifer, K2QBW, took turns
transmitting the letter Z in Morse
code on 21.011 mec. After 35 attempts,
Mr. Klein rveceived the Z (at about

#, & & Fd T
Perry 1. Klein, K3JTE, transmitting.
1:00 am Feb. 6) and sent back the
letter M, meaning “I copy you and
your signal is fairly strong,” as pre-
viously arranged.

Dr. Jerome B. Weisner, director of
the MIT Research Laboratory of
Electronics, verified the student’s
claim, but added that move data
are desirable.

New FCC Chairman

FCC Commissioner Frederick W.
Ford was appointed chairman of the
FCC by President Eisenhower to re-
place John C. Doerfer, who resigned
because of criticism of his conduct
in office. The President then nomi-
nated Edward K. Mills, Jr. to be an
FCC Commissioner to fill the unex-
pired term of Doerfer. The new ap-
pointments signaled a tougher stand
by the Commission in regulating the
broadcasting industry.

Stereo for the Unhorn

Many babies commit suicide be-
fore birth, by entangling themselves
with the umbilical cord in such a
way that they are strangled during
delivery. A stereo system of picking
up sounds from the unborn child as
a way of detecting this was described
to the recent IRE convention by
Dr. F. D. Napolitani and L. E. Gar-
ner. Two microphones placed on the
mother’s abdomen succeeded in pick-
ing up the baby’s and mother’s heart-
beat. The directional effect made it
possible in some cases to establish
the position of the baby and the pla-
centa, thus giving an idea of whether
the cord was probably free or not.
Though not yet generally accepted
by the medical profession, the au-
thors believe such a stereophonic in-
strument, may well become as stand-
ard as the common stethoscope.

RADIO-ELECTRONICS
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LW EXCITEMENT!
MONEY!

can he
Yours as a trained

All this

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech graduates are “WANTED’’ MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto Laboratories, your training is designed to get you
ready to meet the exacting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic points are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN ““BLUEPRINT” YOUR CAREER!

DeVry's faculty not only know how to teach Electronics, but they al:o understand men. They
most likely know the type of probiems you face. From this staff ysu get help, advice and
understanding. It is this “human” side of DeVry's program that has caused man‘ of our
graduates to say: “BeVry Tech not only trains you for a job, they actually help you hlueprint
a profitable future!”

Why don’t you write for FREE FACTS today? Learn how you TOO can be a member of
the great fraternity of DeVry Tech graduates across the continent . . . men who were
properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW!

EFFECTIVE EMPLOYMENT SERVICE
DeVry Tech’s effective Employment Service is available to all grzduates

e
2 FREE BOOKLETS
Send Coupon TODAY!

“One of North America’s Foremost Electronics Training -Centers”

Famafiey = -  Accredited Member of
National Home Study Council
#

TECHNICAL

Electranics in

without additional cost. SPACE TRAVEL

Mame

Street.

' JOB OPPORTUNITIES!

TELEVISION

COMPUTERS

MICRO-WAVES

MAIL TODAY FOR FREE FACTS!
DeVRY TECHNICAL INSTITUTE )

4141 Belmont Ave., Chicago 41, 1ll., Dept. RE-59

Please give me your 2 FREE BOOKLETS, “Pocket Guide to Real Earn-
ings”” and ‘Electronics in Space Travel;”’ also include details on how
t> prepare for a career in one or more branches of Electronics.

ELET DeVRY HELP

YOU PREPARE
AND BLUEPRINT
A SOLID
CAREER IN
THIS
FAST-GROWING
FIELD!

Age,

PLEASE PRINT

Apt.

Zone. State.

I

|

i
INSTITUTE !S"c
CHICAGO ® TORONTO 1

MAY, 1960

heck here if you face military service.
Canadion residents: Write DeVry Tech of Canada, Lid.,
626 Roselawn Ave., Toronto 12, Ontario
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Cellab has the answer

to your d):lréfcontrol problems

B-5002

CONTROLS

.

5% ® ,

... your problem
F and R controls.
proper resistance

Tool)—snap toge

You won’t be
Just parry them
switch if needed.

for an immense
minimum of com

ROTARY SWITCHES

No need to fence with dual concentric replacements

s are solved with CENTRALAB Model
Just match front and rear units with
and taper—cut shafts to length (it's

easy with the CENTRaLAB SK-2 precision Shaft-Kut

ther, and touche, you're ready to go.
foiled by switch problems, either.
by snapping on a Fastatch KR line

Fastatch Radiohms enable you to meet the demand

variety of dual concentrics with a
ponents. (The handy FDK-100 Kit

provides coverage of 90%. of your dual control
requirements.) Ask your distributor for full informa-
tion about CENTRALAB Model F & R controls.
CENTRALAB products are listed in PHOTOFACTS,
COUNTERFACTS, and THE RADIO-ELECTRONIC MASTER.

ELECTRONICS DIVISION OF GLOBE-UNION INC,
922E E. KEEFE AVE. » MILWAUKEE [, WIS,
IN CANADA: P.0. Box 400, Ajax, Ontario

¢« CERAMIC CAPACITORS

PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS

8

NEWS BRIEFS (Confinued)

Antenna Fraud

Attorney General Louis J. Lefko-
witz (New York State) has charged
Moto-Matic Co. with pevsistent
frauds arising out of false and mis-
leading advertising. The claim that
a TV socket antenna sold by Moto-
Matic (see article on similar device,
RADIO-ELECTRONICS, December, 1959,
page 100) would turn “ordinary
house wiring into a super-power 500-
foot television antenna” has sold to
the extent of more than $100,000.

The Attorney General’s office
said tests show that the $3.98 and
$4.98 “Radarex-Tenna” (depending
on model) devices are no better than
an ordinary pair of rabbit ears and
in some cases are worse.

My, Lefkowitz obtained a Supreme
Court order directing Charles Tor-
elli to show cause why he should
not be enjoined from false adver-
tising practices and why a receiver
] should not be appointed to safeguard

refunds due purchasers of the
‘ device. The Attorney General said

that, in asking for the appointment
of a temporary receiver, his office
had discovered that while Moto-
Matice had collected more than $117,-
000, its bank balance had been
depleted by withdrawals to the
point where the bank account is now
less than $10,000. This amount, ac-
cording to the Attorney General’s
office, has been placed in escrow to
assure refunds to customers who
may want their money back.

Japanese TV Arriving

Designed to sell at $69.95, some
15,000 Tl4-inch screen Japanese re-
ceivers are said to have been ordered.
They are 14-tube 117-volt ac-pow-
ered units with built-in rabbit-ear
antennas. The sets are 11 inches deep
(front to back), weigh 18 pounds
and have metal cabinets finished in
a variety of colors. The importer is
Star Lite Merchandise Corp. New
York, N. Y.

IRE Makes Awards

The Institute of Radio Engineers
has named the recipients of six
awards for 1960. The Founders
Award, given only on special occa-
sions, goes to Haraden Pratt, secre-
tary of the IRE, “for outstanding
contributions to the radio engineer-
ing profession and the IRE.”

The institute’s highest technical
award, the Medal of Honor, was pre-
sented to Harry Nyquist, consulting
engineer, “for fundamental contribu-
tions to a quantitative understanding
of thermal noise, data transmission
and negative feedback.”

“For contributions to the develop-
ment of magnetic devices for infor-
mation processing,” the Morris Lieb-
mann Memorial Prize Award goes to
J. A. Rajchman, RCA Labs, Prince-
ton, N. J.

(Continued on page 16)
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Citizens Band Superhet Transceiver Kit

BEAUTIFUL STYLING...UNEXCELLED PERFORMANCE

Top Buy Citizens Band Transceiver Kit

Y-712L1 .
$ Have dependable, economical 2-way radio commu- v7131 Now have your own private 2-way
7995 radio system at an amazingly low cost!
Consists of easy-to-assemble superre-

ceiver. Has two crystal-controlled transmitting
positions; operates at maximum FCC legal power
input of 5 watts fully modulated. Superhet receiver
is continuously tunable over the full 22 channel
band; also has two optional crystal-controlled fixed frequency

positions. Works just like press-to-talk intercom —speaker also
serves as mike.

nication with this top-rated, do-it-yourself trans- 33995
generative receiver and 5-watt trans-
52 mitter. Readily fits car, boat or desk.
i Single, one-switch operation permits
B  talk or listen. Receiver tunes all 22
channels continuously, Built-in AC power supply.
Handsomely styled case, 7x10x8” With mike, doublet
antenna, and transmitting crystal (specify channel

o e o oie caeloh il nnios lomiter, Lo 22—if you have a preference). Sce below for
M - 1Ler. i 1 .Shpg. wt., 101bs.
Sensitivity (manual) is better than 1 v for 10 db S/N; crystal, antenna, mobile power supply, etc. Shpg. wt., 10 lbs
14 wv. Includes built-in AC power supply. Easy to assemble; Model Y-M3L. $2 Down. ONLY ....... 5.6 3. 53995

has dependable printed circuitry and pre-aligned IF trans-
formers. With distinctively styled high-impact case, 5 x 12 x 12",
Complete with all parts, wire-type doublet antenna, and one
transmitting crystal (available for any channel from 1 to 22—
specify preference). FCC application form is included (license
is available to any citizen over 18—no exams to take). See

Y-729L. 3 Ft. Vertical Antenna. 2 lbs. NET.... 6.50
Y-723L. 6-12 V. Mobile Power Supply. 6 lbs. .10.95
Y-724L. Mobile Mounting Bracket. 4 lbs. NET. 5.35

000 0RELIERIOERDOIBNDDABWIDIW ORDER oo

below for DC mobile supply, vertical antenna, etc. Wt., 20 lbs. . ALLIED RADIO CORP., Dept. 68-E Now »
Model Y-T12L. $5 Down. ONLY . . .. ...\ ooernnannnn. $7995 < 100 N. Western Ave, Chicago 80, il .

. : Please ship: [J Y-712L Transceiver. L1 Y-713L Transceiver. :

Y-729L. 3 Ft. Vertical Antenna. 2 lbs. NET.. ............ 6.50 > 0 Y-729L O Y-723L O Y-714L 0 Y-724L .
Y-714L. Mobile Mounting Bracket. 4 lbs. NET.. ... ... ... 5.35 : O Y-769L O Y-719L $ enclosed M
Y-723L. 6-12 V. Mobile Power Supply. 6 lbs. NET..... ... 10.95 > b ohtKi .
Y-769L. Optional Receiving Crystal (specify frequency).. 1.99 . O Send latest catalog deseribing Knight-Kits. M
Y-T19L. Optional Hand-Held Mike, 1 1b. NET .......... 9.50 e Nome .

. :

4 5 2 ¥ J - i = o E e .'s = ’{: Address :
Manufactured and | B R E=Tw AT . .

- sold exclusively by A - “L:I E D 8RvA ;D ‘ p“ * ciy Zone State g
g%' 4 o : o? A‘X:- \ :O..@.....l.....’."ﬂf....l.....‘.....:
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NUMBER 3 IN A SERIES OF | @ 50th ANMIVERSARY SPEGIALS!

NOW — just in time for baseball TV-viewing (and TV-
servicing) CDE has the Hit Capacitor Kit you asked for:
35 popular mol{ied Mylar* tubulars that “sho'rtstop” 5 [PMeDE| 00z] cach major league that
call-backs! Quality-proven by two years of consistently J 5 |PM6D5 | 005 ] you think will be stand-
dependable replacement service, these high temperature, 6 |PM6S1 | .01 ing in 1, 2, 3, 4-order

5

5

6

~=~HERE'S THE BOX SCORE=-:

i@

No.| Item [Mfd.] Pick the four. teams in

moisture-resistant “PMs” are the values you need and PM 682 | .02 356%f m(iidnight, l‘gay 31,
use every day. And now you can have this convenient PM 6847] 047 | 19602n Win $100 worth

. . PM ¢S5 | .05 of any CDE merchan-
assortment—plus a sturdy, plastic parts-or-jewel box— 5 [paepi| 1o dise if the sequence you
all for the price of the capacitors alone! A real “double- Voltage: 600 VDCW | Pick is closest to the
header.” Get two “PM Kits” today—one for your shop, ' actual order. See full
another for your service bag-from your ¢pE Distributor. ALL FORONLY $6.87 contest details in kit.
Cornell-Dubilier Electric Corp., South Plainfield, N. J.

.
§
L
|

*DuPont T.M,

CORNELL-DUBILIER ELECTRIC CORPORATION

AFFILIATED WITH FEDERAL PACIFIC ELECTRIC COMPANY
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do you know

what an FCC License Really Can

do for you in electronics
1.

If you want to get into electronics . . . ?

2./If you are now employed in electronics . . . ?
/

/

See what this leading employer Burroughs Corporation has to say:

““An FCC License is a job asset ...

to any man looking to enhance his career in the field of
electronics. At Burroughs Corporation, a licensed man
is well regarded because an FCC license attests to his
knowledge of electronic theory. The licensed man at
Burroughs will be called upon to handle many challeng-
ing assignments.”

1 . For many good ijS the FCV 7
. 1s requu‘ed sioy law A

JUST MAIL THE
COUPON BELOW

- ¥ "be toco , ence” - Cleveland Institute of Electronics
- 1 electromcs to@gcrod paying Cl’VﬂlaIl % Desk RE-41B, 4900 Euclid Avenue, Cleveland 3, Ohio ¢

b}

_Occupatlons 'l--n----------------\ ’ wm
: 59 & © : § Please send Free Booklets prepared to help me get -
- {1 ahead in Electronics. | kave had training or exper- .
we Guurun'ee” Your Fcc llcense-—‘ I iencein Electronics as indicated below. \J
Or Your. Money Back - 30 witer [ Broodeasting
The Master Course in Electromcs will provide you. - ) O Lo Seiei: [] Home Experimenting
with the mentalftedls .of the electronics tech?lclan 1 ] Manufacturing [[] Telephone Company
and prepare yousfor a First Class FCC License (Com: - A Radi Oth
mercial) with & radar endorsement. When you suc- = mo’%w ace L) Other )
cessfully, complete;the Master Course, if you fail to . I n whot kind of V;Z'k are In what k."f’”“h °£f'e“”°”'“
pass the FCC examination, you will receive a full | B R G e———— €18 j20 (W Slreioelt
refund:of- all tumon payments ’ 1
Accredn‘ed By The Nahonal Home Sfudy Couricil i
I Name Age
Clevelund lnsh’tute of Eledromcs b
" . Desk RE 41B 1
4900 Euclid Avenue ’ Cleveland 3, Ohio' 1 ci
, ! ‘1 ity Zone State —
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World’s Toughest Audience
¢ Tests, Approves,
Selects E-V ULTRA-
Compact Units

Recently, in New York, Boston, and
Los Angeles nearly 300 sound room
personnel of top high fidelity dealers
were given the opportunity to spend an
afternoon listening to and rating the
“sound”” produced by three of Electro-
Voice’s new ultra-compact speaker sys-
tems (Regal, Esquire, Leyton) and six
other currently popular competitive
ultra-compact systems. All nine systems
were placed behind an opaque curtain
and each listener’s selector switch was
coded but unmarked so he had no way
of knowing which system he was
hearing. The result of the listening test.
was that more than 80% ranked
Electro-Voice Esquire and Regal units
either first or second. And Electro-
Voice’s economical Leyton was ranked
third by over 50% of the participants
—thus outscoring systems at double
its price.

Now, we don’t think this proves a
single thing except that there is a heavy
percentage of knowledgeable people in
New York, Boston, and Los Angeles
who could recognize the clarity and
purity of sound that we build into any
Electro-Voice speaker system. We long
ago discovered that it is impossible to
build a speaker that sounds exactly the
same to every listener, so we have al-
ways strived to create instruments that
let our customers listen to the music
rather than the speaker.

New Convertible Drivers
Bring Public Address
Performance to Hi-Fi Levels

The basic characteristics needed to
satisfy any critical sound job—wide
range, low distortion, and high effi-
ciency~—are all combined in E-V’s new
group of drivers. But there has been
one great plus added to the unmatched
performance of these units. The same
driver can be used on reentrant horns and
in compound horns. This means that a
single driver will fit the famous E-V
Compound Diffraction Horn as well as
conventional reflector horns. This un-
usual versatility is accomplished with-
out compromising the performance
quality of either horn type.
Engineered with careful attention to
detail, these drivers feature such ex-
clusives as: ceramic magnets; edge-wise
wound voice coils; and dual concentric

12

centering. They are easier to install
with their push-type polarized connec-
tors and permit easy diaphragm re-
placement in the field.

If you are planning a P.A. system
don’t fail to consider these rugged,
weatherproof drivers that have elimi-
nated ““peaked’ response to provide the
tonal balance needed for good musical
reproduction and the rising frequency

* DC30A *DC30T * DC40

30 Warts

30 Watts 40 Watts
150-10,000 ¢ps With 70.7 V. 140-11,000 cps
$27.50 List Transformer $36.00 List
150-10,000 cps
$37.00 List
* DC40T « D(50 « DC50T

40 Watts 50 Watts 50 Watts

With 70.7 v, 140-11,000 cps With 70.7 V.
Transformer $47.00 List Transformer
140-11,000 cps 140-11,000 cps
$46.50 List $57.50 List

response necessary for clear, crisp voice
projection. Available as listed below as
well as with 45-ohm voice coils for high-
powered inter-com:

What Does E-V's
Magneramic 31
Do That Your Magnetic
Cartridge Can’t Do?

The stereo cartridge has rightly been
termed the ‘“‘gateway’ to your sound
system. If the response characteristics
of the cartridge lacks fidelity of repro-
duction, the system performance will
not possess the essential brilliance of
the recorded sound. Similarly, if the
cartridge fails to provide adequate elec-
trical input to the amplifier, much of
the recorded definition and authority
may be attenuated. The factor of car-
tridge output influences not only the
system gain—but the quality and defi-
nition of the sound as well.

In distinct contrast to magnetic type
cartridges, the revolutionary, new E-V
Magneramic 31 produces an output of
8 millivolts—over 60% higher than
most magnetics. Thus, it is possible to
play your system at noticeably lower
amplifier gain and speaker pad settings.
This bonus output is often the difference

/

between marginal and outstanding per-
formance, particularly when employing
low-efficiency speaker systems. Lower
amplifier gain settings also reduce the
likelihood of introduction of tube ther-
mals and transformer hum into the
system. You hear only what is recorded
—clean and true-to-life—without the
introduction of stray parasites from the
amplifier.

First Users of
New Model 644 Mike
Rave About Performance

The all-new Model 644 Sound Spot
Microphone introduced by Electro-
Voice early this year has already started
to prove itself in its initial installations.
Here are just a few of the comments
received from sound installers and audio
specialists throughout the country:

“Move anywhere on the stage and

be heard easily throughout the

auditorium”. . .

“Better pick-up of a band across a

football stadium than any parabolic

microphone ever tried”. ..

“By using the 644’s we turn up the

system to more than needed sound

without feedback—but with old mi-

crophones we could just barely crack

the control open”. . .

“The anticipated feedback in this

installation from any normal applica-

tion would be tremendous. The 644

was installed and all preliminary tests

were amazing’’. . .

The microphone that all these men
are talking about utilizes a slotted tube
on the front that can actually discrimi-
nate between sounds arriving from ran-
dom directions and reduce pick-up from
sides and rear by 20 db or more. This
new design concept enables the 644 to
offer as much as four times greater
working distance than the best car-
dioids; greatly reduced feedback; reten-
tion of ““on-mike’ presence despite
extended working distance; excellent
performance out-doors because of elimi-
nation of wind noise. Despite the
outstanding performance characteristics
built into the 644, it is still priced low
enough ($110.00 list) to fit most budgets.

Did
You
Know?

Depending on the weight of the tone
arm, a needle exerts as much as 30,000
to 50,000 pounds per square inch pres-
sure on the record groove. So, it’s easy
to see why even a slight imperfection
in the tip could ruin records in a hurry.
Don’t take chances with your valuable
collection. Always select Electro-Voice
Power-Point Needles. The only replace-
ment needle line sold by a manufacturer
of high-fidelity equipment.

Want more information on any of the
items mentioned in the Sounding Board?
Simply check the appropriate boxes be-
low and mail the coupon to Dept. 50E,
Electro-Voice, Inc. Buchanan, Michigan.

' D 0o,

O e, O seguuns . -
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BUCHANAN, MICHIGAN
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Have you ever seen

the SYLVANEA“BakeI'y”

MAY,

“Bakery”? An “Oven”? Yes, but not for bread. For
Silver Screen 85 Picture Tubes! Giant ovens (Lehrs)—
each about one-third the length of a football field —
“bake in” the big differences that make Sylvania Silver
Screen 85 the finest replacement TV plcture tube .
second to none!

The giant ovens heat-treat the glass and bake the
phosphor screen and other internal coatings. Impor-
tant, too—this process removes residual volatile mate-
rials such as lacquer and water used in applying the
phosphor screen.

This treatment must be done slowly, under careful con-
trols and is very essential to the proper processing of
the bulb. This process also assures “stronger” glass,

1960

free of undesired strains. It extends picture tube life
by ridding the bulb of contaminants that could later
cause inter-element leakage, gassing and loss of emis-
sion. The manufacturer who employs expensive equip-
ment such as this can assure you of a consistently top-
quality product.

So, when you recommend a replacement picture tube,
recommend the finest ... a Sylvania Silver Screen 85.
It gives your customers what they want:

better pictures for a Ionger time. Gives you
what you need : profitable TV service calls.

Electronic Tubes Division,
Sylvania Electric Products Inc.,
1740 Broadway, New York 19, N. Y.
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"call backs
reduced by
over S50%!"

"It is with complete confidence that we recommend and
sell your quality Gold Star picture tubes."

"We are so confident in the life of the picture tube
that we are now guaranteeing our picture tube replacements
for three years."

"We have gained...greater customer satisfaction, and
more net dollars for us due to the very minimum amount
of tube failures."

We can't think of a thing to add. Except, perhaps, that your local
Westinghouse electronic tube distributor will be happy to intro-
duce you to the line. If your distributor doesn’t carry them yet, give
us his name. We’ll send someone over to enlighten the poor fellow.

you cAN BE SURE...IFITS " ‘eStinghouse

Westinghouse Electronic Tube Division, Elmira, N.Y.
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SILVER SEALED
(switch-type)

HOT ROD
(turret-type)

HI FI
(FM) Tuner

Tor more than 15 years, manufacturers of the world’s

finest receivers have been specifying TARZIAN TUNERS . . ,

over 15,000,000 all told!

Sarkes Tarzian, Inc., t/¢ pioneer in the industry, is recognized

as the world’s largest commercial tuner manufacturer with

licensees in North and South America, Europe and Australia,

Today, only Tarzian offers manufacturers both the

Hot Rop (turret-type) and SILVER SEALED (switch-type) ... as
well as the newer Hi Fi FM Tuner. All with built-in
Hicu-QuaLiTY . . . DEPENDABILITY . o . UNEXCELLED

PERFORMANCE , . , at low cost!

For more information, write to: Sales Department

Tuner Divisicn

SARKES TARZIAN INC

east hillside drive « bloomington, indiana

Manufacturers of Semiconductors, Air Trimmers and Broadcast Equipment

NEWS BRIEFS (Continued from page 8)

Kenneth A. Norton, National
Bureau of Standards, Boulder, Colo.,
received the Harry Diamond Memo-
rial Award. The W. R. G. Baker
Award was presented to E. J. Nalos,
G-E Co., Palo Alto, Calif., and J. W.
Gewartowsky, Bell Telephone Labs,
Murray Hill, N. J., earned the Brow-
der J. Thompson Memorial Prize
Award.

0 0 O T
Calendar of Events

PACE Annual Meeting, April 29-May 1,

Nevele Hotel & Country Club, Elien-

ville, N. Y.

Semiannual Convention of Society of

Motion Picture and TV Engineers, May

1-7, Ambassador Hotel, Los Angeles,

Calif.

National Aeronautical Electronics Con-

ference, May 2-4, Biltmore & Miami

Hotels, Dayton, Ohio.

URSI-IRE Spring Meeting, May 2-5,

Sheraton Hotel, Washington, D, C.

Western Joint Computer Conference,

May 3-5, Jack Tar Hotel, San Francisco,

Calif,

National Symposium on Microwave

Theory and Techniques, May 9-11,

Hotel Del Coronado, San Diego, Calif.

Summer Instrument Automation Con-
ference & Exhibit, May 9-12, Civic Au-
ditorium, San Francisco, Calif.
Electronic Components Symposium,
May 10-12, Hotel Washington, Wash-
ington, D. C.

Electronic Parts Distributors Show,
May 16-18, Conrad Hilton Hotel, Chi-
cago, Ill. Closed show for manufac-
turers, representatives, distributors.
Rap10-ELECTRONICS and GERNSBACK LiI-
BRARY will exhibit in Room 504 and
Booth 588,

EIA Annual Convention, May 18-20,
Pick Congress Hotel, Chicago, I,
National Telemetering Conference, May
23-25, Miramar Hotel, Santa Monica,
Calif,

IRE Regional Technical Conference &
Trade Show, May 23-25, Olympic Hotel,
Seattle, Washington,

Armed Forces Communications & Elec-
tronics Association Convention, May
25-27, Sheraton Park Hotel, Washing-
ton, D.C.

Annual Radar Symposium, June 1-3,
University of Michigan, Ann Arbor,
Mich,

Radio Frequency Interference Sympo-
sium, June 13-14, Washington, D.C.
Spring Conference on Broadcast & TV
Receivers, June 20-21, Graemere Hotel,
Chicago, Ill,

Electronic Standards & Measurements
Conference, June 22-24, NBS Boulder
Labs., Boulder, Colo.

Workshop on Solid State Electronics,
June 23-24, Purdue University, West
Lafayette, Ind.

Congress of the International Federa-
tion of Automatic Control, June 25—
July 9, Moscow State University, Mos-
cow, USSR. .

National Convention on Military Elec-
tronics, June 27-29, Sheraton Park Ho-
tel, Washington, D. C.

New England Electronic Conference,
June 27-29, Balsams, Dixville Notch,

N. H.
0 AT T

TV Station Ghanges

The opening of two new TV sta-
tions ended the lull we reported last
month:

KRET-TV, Richardson, Tex........... 23
WSLA, Selma, Ala........__........ .8

KRET-TV’s activity is education-
al.

KLOR-TV, Provo, Utah, channel
11, left the air temporarily because

RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadeasting in the United States.

What is an F.C.C. Operator License?

The F.C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difficulty of the examination passed,

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses —commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opcra-
tor licenses are those required of tbe opecrators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio ‘“hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham”.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job cxperience is re-
quired to qualify for the examination for this
license. The examination consists of F,C.C. Ele-
ments I and II covering radio laws, F.C.C.
regulations, and basic operating practices.

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, receivers,
antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Johs?

The THIRD CLASS radiotclephone license is
of value primarily in that it qualifics you to take
the sccond class examination. The scope of
authority covered by a third class license is
extremely  limited., .

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available,

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham corresponeence course, the
average beginner should prepare for his second
class radiotelephone license after from 200 to
250 hours ot study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (Just a
little less than 3 months) required to cover the
whole course, from “scratch’ through first class.

In the EVENING course (3 nights a week)
you sheuld get your second class license at the
end of the 15th week of classes and your first
class license at the end of 5 additional weeks of
classes. This makes a total of less than 5 months
required to cover the whole course, from “‘scratch’”
through first cluass, in the evening course.

The Grantham course is designed specifically
1o prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
iicense, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F. C.C. examinations because it presents
the necessary principles of electronics in a
simple “‘easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why”
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course”?
No douht you’ve heard rumors about “mem-

-ory courses” or “cram courses” offering ““all the

exact FCC questions”. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam

«questions and answers, it would be much more

difficult to memorize this “meaningless” mate-
rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics,

Is the Grantham Course Merely a
*“Coaching Service"?

Some schools and individuals offer a “‘coach-
ing service” in FCC license preparation. The
weakness of the ‘“coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘“‘question and answer” basis. On
the other hand, the Grantham course “begins at
the beginning” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE'S PROOF that Grantham Students prepare for F C.C. examinations in a minimum of time. Here
is a list of a few of our recent graduates, the class of license they got, and how long it took them:

License Weeks
Ron Taylor, 29 S. Franklin St., Chambershurg, Pa... ... oo Ist 12
Beri Moore, P.O. Box 169, Opp, Alahama. . ... .. ... ... . .. ooty Ist 15
Donald R. Titus, 270 Park Terrace, Hartford 6, Conn. .. Ist 12
Robin O. Okinishi, P.O. Box 375, Hanapepe, Kauai, Hawali. Ist p§2!
Billy R. Kirby, Route #3, Smithfield, N. C. ... ... . ... .. ..o, 1st 9
J. H. Reeves, 10621 Ruthelen, Los Angeles 47, Calif. . .................. 1st 12
Donald H. Ford, Hyannis Rd. (Cape Cod), Bamstable, Mass. ............... Ist 12
James D. Hough, 400 5. Church 5t., East Troy, WISC oot vt e e 1st 12

FOUR COMPLETE SCHOOLS
To better serve our many students throughcut the -entire country, Grantham Schools of Electronics
maintaims four separate Divisions - Hollywoad, Calif.; Seattle, Wash.; Kansas City, Mo.; and Wash-
ington, D.C.—all offering the same courses in F.C.C. license preparation, either home study or

resident classes.

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”, Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave,
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =

MAY, 1960

3123 Gillham Road

821 - 19th Street, N.W.

MAIL TO SCHOOL NEAREST YOU
To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western
HOLLYWOOD

Gentlemen:

Please send me your free hooklet telling how T can
get my commercial F.C.C. license quickly. T understand
there is mo obligation and no salesman will call.

. 408 Marion
SEATTLE

, 3123 Gillham Rd. , 821 - 19th 5t,, N.W.
KANSAS CITY WASHINETON

Age

Na
Kansas City 9, Mo. Washington 6, B.C. e
(Phone: JE 1-6320) (Phone: ST 3-3514) Address

City

State

r—'————-——————————_

Interested in: [] Home Study, [] Resident Classes 04-E

e




i asadiisssaaaaiinsaanssavan

R R R R R R PR T R R N

Ceseseeneavetvet Rt et st Aot

Geesveceern

1

Seccevscrarsorascacsessesrcsurcttcnrounag

trestescrene

NEW PACO
“SPEED CHECK"
TUBE TESTER KIT

An economy priced tube tester
which has been specifically de-
signed to reduce tube testing
time to an absolute minimum,
Model T-61 (Kit)

Net Price: $49.95
Model T-61W (Factory-wired)

Net Price: $69.95
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NEW PACO
*“IN CIRCUIT”
CAPACITOR TESTER KIT

Instantly reveals open or shorfed
capacitors of all types while they
are wired into circuit; discloses
dried-out and open or shorted
electrolytics in one quick test
without removing capacitor frem
circuit.
Modei C-25 (Klt)
Net Price: $19.95

Model C-25W (Factory-wired)

Net Price: $29.95

.add_.s 10 rﬁore

value-packed items

5N5w pACo
DECADE
CONDENSER KIT

ideal for determination of capac-
itor values in all types of experi-
mental circuitry; for use in tuned
circuits, filters, RC networks, etc.
Model CD-3 (Kit)

Net Price: $19.95
Model CD-3W (Factory-wired)

Net Price: $24.95

8.
AM-FM STEREO TUNER KIT

A super-sensitive AM-FM stereo
tuner kit; a masterpiece of de-
sign, performance and appear-

ance.
Modet $T-45 (Kit)

Net Price: $84.95
Model ST-45PA (Semi-Kit), with
both AM and FM tuner sections
factory-wired and completely pre-
aligned and calibrated for hair-
line sensitivity.

Net Price: $99.95
Model ST-45W (Factory-wired)

Net Price: $134.95

B R TR R TP

to the Em

Kit Line
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NEW PACO
RESISTANCE
SUBSTITUTION BOX KIT

Permits rapid substitution of 36
values of resistors through use
of either of two clearly-identi-
fied rotary switches.
Mode! SR-2 (th)

Net Price: $8.45

Model SR-2W (Factory-wired)
Net Price: $11.95

“sceerscetttertst e r s ne

9NEW PACO
FM TUNER KIT

A superb FM tuner of exceptional
sensitivity and selectivity; bril-
liantly engineered and styled.
Model ST-35 (Kit)
Net Price: $59.95
Mode! ST-35PA (Semi-Kit), with
tuner section factory-wired and
completely pre-aligned and cali-
brated for halrlme sensitivity.
Net Price: $69.95
Model $T-35W (Factory-wired)
Net Price: $89.95

PACO Test Equipment and Hi Fi Kits are pro-
duced under the auspices of PRECISION
Apparatus Company, Inc., world-famous man-
ufacturer of industrial electronic test instru-
ments for over a quarter of a century. Write
to Dept. P for the new complete 1360 PACO
Catalog, just off the press. You'll keep it
for permanent reference.

GEEEE ELECTRONICS CO., ING.
70-31 84th STREET, GLENDALE 27, L. I, N. Y.
Kit Division of PRECISION Apparatus Co., Inc.

8
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NEW PACO
RAPID
FILAMENT TESTER KIT

Quick-checks receiving tubes and
TV picture tubes for filament
continuity; checks TV and radio
set fuses for continuity; checks
pilot lamps and TV sets for AC
circuit continuity,
Model T-5 (Kit)

Net Price: $4.50
Model T-5W (Factory-wired)

Net Price: $6.50

sesassctcann

NEW PACO
4CONDEN
SUBSTITUTION BOX KIT

Contains 18 capacitors, select-
able on one clearly-marked
switch; eliminates the need for
maintaining a variety of indi-
- vidual standard-value capacitors.
. Model SC-1 (Kit)

N Net Price: $8.95

Model SC-1W (Factory-wired)
Net Price: $11.95

sesvetevcce

NEW PACO
DECADE
RESISTOR/DIVIDER KIT

A flexible and accurate source of
substitute resistance; also for
use in the determination of re-
sistance values in test, develop-
ment and experimental work.
Model RD-5 (Kit)
Net Price: $23.95
Model RD-5W (Factory-wired)
Net Price: $29.95

NEW PACO
WIDE-RANGE TWO-WAY
SPEAKER SYSTEM
SEMI-KIT

Compact, high-efficiency, 2-way
speaker system having truly
smooth wide-range response;
with cross-over network and
built-in acoustic balance control.
Model L-2U (Unflmshed)

Net Price: $59.95
Model L-2F (Walnut Finish)

Net Price: $69.95

Pt casenes sttt aveessnteea it er oy
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SEE THESE KITS
ON DISPLAY
AT ANY LEADING

ELECTRONIC PARTS
DISTRIBUTOR
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NEWS BRIEFS (Confinued)

of technical difficulties. We will re-
port its return to programming.

The US count consequently be-
comes 568, including 474 vhf and 94
uhf. The noncommmercial figure is
upped to 44.

Canada’s tally grows to 61 with
two new stations:
CFCY-TV-1, New Glasgow, N.S....7
CJCN-TV, Grand Falls, Nfld... .

CFCY-TV-1 repeats its palent
CFCY-TV, Charlottetown, P.E.L,
channel 13. CJCN-TV is a CBC sup-
plementary outlet.

MARS Net Schedule
The Military Affiliate Radio Sys-

tem (MARS) SSB Technical Net
will present: May 4—“Antenna
Panel,” Warren Offutt, engineer,

Airborne Instrument Labs, Inc.;
May 11—“Frequency Control,” Dr.
Gernot Winkler, scientist, USARDL
(United States Army Research and
Development Laboratory); May 18
—“Communication Electronic Needs
of the Future,” Drs. John V. Har-
rington and Benjamin Lax, MIT
Lincoln Laboratory; May 25—“Fun-
damentals of Oscillator Operation,”
Robert W. Gunderson, editor, Braille
Technical Press.

The Net meets on 4030 ke each
Wednesday at 9:00 pm EDT. After
the May lectures, the Net will recess
until September.

Spray Can CGhanges Chanel

Double-duty spray cans can kill
odors and change the station on a
TV receiver. At least, according to
the New York Daily News, one Ed-
ward McBride knows it works. Seems
he was in a Bay Shore, N. Y., hos-
pital relaxing after a bath, when
some typical hospital odors started
to bother him. He requested some
deodorant, got it, and used it. But
each time he sprayed, the program
on the screen of his rented TV vre-
ceiver changed too. An emergency
call for a TV service technician
brought the answer. The set’s re-
mote control reacted to the hissing
sound of the spray can—the spray
operated on the remote’s ultrasonic
frequency. Tests showed this hap-
pened with other sets in the hos-
pital too.

Messages From Outer Space

Trying to intercept meaningful
messages from other worlds is the
job of a sensitive radiotelescope at
Green Bank, W. Va. Set up by the
National Radio Astronomy Observa-
tory (NRAO) and named Project
Ozma, the project is centered around
the hope of picking up intelligence-
bearing radio transmissions. Dr.
Frank Drake of NRAO sums up the
project’s purpose by stating, “We
hope to find a narrow-band radio
source, varying in intensity in an
apparently logical manner, from the
vicinity of single stars not very un-
like our own sun.” END

RADIO-ELECTRONICS



 OFFERS YOU ALL OF THESE VITAL NEW ADVANTAGES
TO HELP YOU EARN MORE MONEY FROM THE START!

N E WI'RAINXI}NG

Ce

BUILDERS

...through these practical
proven plans and ideas we help
you make plenty of extra
money in spare time while
training.

NE Wausimess

...the famous Sprayberry
Training kitshave beennewly
engineered by our staff to
offer you the latest in Radio-
TV Service Techniques!

BIGCOMPLETEKITSof
PARTS & EQUIPMENT

Now offered .. . this fine
modern oscilloscope.

|

You build the new
Sprayberry tester
- a complete 18-
range Volt-Ohm-

& Milliammeter test
meter,

FREE

MAY, 19460

out what Radio-Television offers you . . . and
let us show you how easily you can learn, even without

These two big new books are yours free! Find .
previous experience of gny kind. Rush COUPON today!

The new Sprayberery
Training Television
Receiver, built and
tested in 5 sections.

‘ You build this power-
ful two-band super-
heterodyne radio

NE

EQUIPMENT

TRANSISTOR
COURSE

.. .literally millions of new transistor
radics are being used. We show you how
to make money fixing them!

E w HIGH FIDELITY

...there’s big money to be

made installing and servicing Hi-Fi
units. Your Sprayberry training now

offers you this valuable and profitable
preparation!

The field of Radio-Television Servicing is such a fast moving
industry that the best jobs and biggest incomes always go first
to the man with the most modern, complete and up-to-date
training. Thanks to constant revision and improvement. ..
Sprayberry Training helps you earn more from the start ...
and keeps you earning more in the months and years ahead!

Make no mistake! All radio-television
training is not alike. The basic purpose
behind Sprayberry Trainingistc prepare
you as rapidly and as surely as possible
...to make top money servicing Radio
and Television sets and equipment.
This is where the big money has been
for years . .. and will continue to be in
the years ahead.

It’s important for you to know that
for over 30 years. .. Sprayberry Train-
ing has been preparing ambitious men
for success in this interesting and prof-
itable kind of work. Our school has
helped hundreds to qualify for the best
jobs...or to get started in profitable
businesses of their own. Today our stm-
dent rolls are the largest in our school's
history...because the need and demand
for Radio-Television Service Techni-
cians has never been more urgent.

Just $6.00 Starts You

To encourage more men to enter Radio-
Televisionat once.., to help fill the great
need for trained men...we're making it
easier than ever before to start training.
Just $6.00 enrolls you. This liberal offer
is naturally limited. Get the facts now

and consider enrollment while these fa-
vorable terms are available to you.

KEEP YOUR JOB
... while learning

Under the Sprayberry Plan you train
entirely at home in spare time. You com-
bine the most modern lesson training
with fascinating and invaluable practi-
cal work with 25 big kits of parts and
equipment that we supply. You get the
equivalent of years of shop practice.. .
and you can train as fast or as slowly as
you wish. We help you make excellent
spare time money while learning. .. and
everything you receive —lessons, books,
manuals, equipment-—all yours to keep!

This is the Radio-Television indus-
try’s most modern and up-to-the-minute
training. Sprayberry is the one school
that gives you personalized attention
and takes a real interest in your pro-
gress. Remember. . . just $6 starts you!
Mail the coupon today. Let the facts
speak for themselves. Let us send you
our new catalog and sample lesson. ..
and prove the kind of opportunity that
Sprayberry training canopen up for you.

MAIL COUPON-No Salesman Will Call

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

DEPT. 20-1, 1512 W. JARVIS AVE,, CHICAGO 26, ILL,

Please rush all information on your ALL-NEW Radio-Tele«
vision Training Plan. I understand this does not obligate me

iog and Sample Lesson FREE

AGE

NAME
ADDRESS...

and that no salesman will call upon me. Include New Cata« i

[ 11 O

oo e ZONE.___. STATE.______.. l
e i S SN Gy s KA G NSRS SR A R R Sl
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YOU be the judge of knight-kilts..

A PRODUCT OF ALLIED RADIO

quality and value

only $8 down

v.714 Deluxe 40-Watt Stereo Amplifier, featuring _cent(?r
channel output. Finest amplifier available anywhere 1n this

PRICR FANGE. . ovo s ssrsesrsesessss sttt $79.50

only *5 down

y-131 Deluxe FM-AM Stereo Hi-Fi Tuner, with “Magic
Eye" tuning for each section; includes Dynamic Sideband
Regulation and multiplex add-in feature............. $87.50

see dozens of other
GREAT HI-Fi KITS

Stereo Deluxe Preamplifier
60-Watt Stereo Amplifier
Stereo Control

25-Watt Amplifier

18-Watt Amplifier

MOre. a.nd more people are finding out how 19-Watt Amplifier
easy 1t. is to build exciting Knight-Kits, how FM-AM Tuner
satisfying they are to own, and how FM Tuner

|
2

much they save. Speaker Systems, and others

Y-773 Super-
Value 20-Watt
Stereo Hi-Fi Am-
plifier, with spe-
cial clutch-type
dual-concentric
level control.
$44.50

If you haven’t yet enjoyed the experience and
fun.of building and owning a Knight-Kit,
we Invite you to take advantage of our free
examination offer. Order any Knight-Kit.
Examine it on arrival. Inspect the

quality of the components, the circuitry
the easy-assembly manual. We’re so ,
confident you’ll want the kit, we can make
this offer: If you’re not COMPLETELY
SATISFIED, just return the

kit for full refund.

only $2 down

e L

v-787 FM-AM Hi-Fi
Tuner; with AFC
and tuned RF stage
on FM; includes
multiplex jack.

$4

Orc%er a Knight-Kit now. Know the
thrill of the most satisfying build-
your-own experience in electronics.

—ALLIED RADIO
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* easiest to build...satisfying to own...money-saving

- ONLY *2 DowN
on orders up to $50;
$5 down on orders

up to $200...

Y'608 Lab vali

AC VTquvfi'ﬁf
a8mazing Auto-
matic Range Se-
lection; reads aq
fow as 199 v,

$99.50
only 3§ down

~only $2 down

Y-713 Top value, best-selling Citizens
Band Transceiver. Tunable 22-channel
super-regenerative receiver, 5-watt
transmitter. . .......... ... $39.95

Y-125 Genera!-pur-
PoOse VTV (11 meg
input resistance)

$25.75

( Y'143M0de[“600n
Tube Checker
(checks over 700

: $
Y-258 4-Band “Span Master” Re- only 32 down types). $32.95
ceiver; exciting world-wide reception; e
with cabinet...................... $25.95

full selectio of
INSTRUMENT K75
5”OsciHoscopeS

Tube Checkers

RF Signal Generator
Signal Tracer

- 50-Watt H
SAV:/J;';; generator ; Self-PowZ»Z’;sC“tt ! £
: e . ;
$ Battery £ orator i 100 ke Crysty Fo v
only $2 down : c Y Eliminator RF“zn g 'da Calibrato, :
i apacit 4 fidge
¥-737 “Ranger’” Clock-Radio with raﬂsiséCheCker Code F’racticge Osci
+  Telechron clock, sleep switch and ap- R/CT r Checker ‘ Scillator
pliance outlet.................... $24.95 - lester, plyg 73—
& many Othéfs -:‘ i T g ’
: ““&M‘%ﬂm
= i i ¥

~ there’s a money-saving knight-kit
_ for every need...see them all in the

"ALLIED CATALOG

FREE 7 Write for catalog featuring the complete KNIGHT-_ 3

; plus many other ‘

HOBBYIST KITS

‘'Space-Spanner’” Receiver
“‘Rarmger’” Radios

*Qcean Hopper' Radio
Radio-Intercom
5-Transistor Portable
2-Transistor Pocket Set
2-Way Intercom

5 Electronic Lab Kits
Photoelectronic System
and many others

KIT line. Order the kit of your choice—judge gual-
' - ity and value for yourself under our FREE exam-
& -~ ination privilege! L e

ALLIED RADIO CORP., Dept. 8.E
100 N. Western Ave., Chicago 80, lll.

[} Send FREE Catalog featuring Knight-Kits

Name
L)
: I Address
Pioneer in quality |
elecironic kit : City Zone State

development...

.
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WHAT YOU CAN DO

Dear Editor:

I have worked in radio, electronics and television for the
past 35 years. During this time, I have heard complaints
from all sides: Dealers, service shops, customers, engineers,
electricians and manufacturers. To me, there is only one
answer!

Get hehind your local Better Business Bureau. Do some-
thing about the handecuffs forced on them by lack of capital
and understaffing. It is your fault if they are inadequate
to clear up any odorous situation that may exist or arise.
I mean you Mr. Dealer, Service technician, Customer or any
other honest citizen who wants fair dealing and honest value.

When you get in touch with your BBB, remember they
are doing the best they can with the meager tools they
have to work with. Ask them, “What can I do to help the
situation?” Don’t start by demanding this or that. When
you have learned what they can or cannot do, then you or
your association can act.

I do not see any reason for licensing technicians. Classify
them, yes, but do it through a democratic union or associa-
tion. I say this because this field is basically the same as any
other. The man who double-talks the customer into some-
thing will disappear; the one who wants to cut a fat hog
will have to go into the butchering business.

Yours for fairness and honesty in the best business on
earth.

RavLPH K. EATON
Richmond, Calif.

INFRARED GUIDANCE NOT NEW
Dear FEditor:

Your “Infrared Guides Missiles” story (January, 1960)
is not so new as some may thing. In 1911-12 I built (for
J. H. Hammond, Jr.) while working in Fritz Lowenstein’s
laboratory, 115 Nassau St., New York City, an infrared
automatic guidance device that was known as the “Electric
Dog.” This was a three-wheeled box. Two wheels were 6-volt
motor-powered via a differential gear box; the third was
at the other end, turnable on a vertical shaft by oppesing
electromagnets for steering, like a velocipede.

Up front, two headlight-like “eyes” consisting of 5-inch-
diameter lenses with Korn (selenium) photocells, sensed
infrared and visible light. A horizontal plate was located
between and forward of the two lenses. Sensitive Weston
microammeter relays, which I fitted with anti-vibration,
mercury-globule fixed contacts, were operated by the sele-
nium cells., These relays in turn operated heavy-current re-
lays for turning the motor on and off, and for operating the
steering-wheel solenoids.

A dpdt motor switch permitted either forward or 1ear-
ward drive for the front-end power wheels. A 6-volt storage
cell provided the power.

The Electric Dog would start moving if a light or heat
source were turned on 10 to 20 feet away and in angnlar
range of its “eyes.” If forward motion were selected by
the external, manually operable dpdt switch, the dog would
move toward the radiant energy source. For reverse motion
it would back away, always facing the “light” in either case.

(Continued on page 26)
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RESIDENT SCHOOL COURSES
IN NEW YORK AND LOS ANGELES

Let RCA
train you in
Advanced Electronics

This is the college-level training you need
to work with professional engineers on re-
search, development, or production projects
in such fields as: automation, guided missiles,
radar, television, computers, and other ad-
vanced electronic applications.

RCA Institutes Resident Schools in New
York City and Los Angeles offer this com-
prehensive course that prepares you for any
field of electronics you may choose. Other
courses in TV and General Electronics,
Radio and Television Servicing.

C_lasses start four times each year. Applica-
tions now being accepted.

RCA INSTITUTES

SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY
A Service of Radio Corporation of America

® Another Way RCA Serves Education Through Electronics

p = —mne-Send 1o the school nearest you! « e me mm

I

I RCA Institutes, Inc., Dept. RER-50 I
{ 350 West 4th Street Pacific Electric Building, l
l New York 14, N. Y. 610 S. Main St., LA. 14, Cal. i
I Please send me your FREE catalog of Resident School 1
I courses. 1
I Name. l
l {PLEASE PRINT) l
{ Address. |
I City. Zone State }

L i o e o e s s e e e o e e P o i o e o e o o

For Home Study Courses See Ad On Opposite Page
RADIO-ELECTRONICS
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’ IN ELECTRONI

RCA Institutes, one of the world’s leading electronic

technical schools, offers a Home Study Course in . . .

FELECTRONICS FOR AUTOMATION

. Now you have four comprehensive courses for your
electronic training . .. from basic electronic theory to the more
advanced principles of color TV and Automation.

Electromcs

! Automatlon

You need pay for only one study group at a time.

Send for our

-
64 page Home | RCA INSTITUTES, Inc. nome stuty schoot, nept. Re-s0
| A Service of Radio Corporation of America
stUdy Catalﬂg : 350 West Fourth Street, New York 14, N. Y.
I Please rush me your FREE illustrated 64-page book "Your Career in Electronics,’
describing your home training programs. No obligation. No salesman will call.
FREE! | P
| Name ... i i i Age.....covvuninnn.
I Please print
i Address . .oovtir it i it i et e b ettt ea e
t
(&1}7 600600006066060600000300 000000 HE 606 ok Zone. .... State..............,
For Resident School courses
Veterans: Enter discharge date . .........co it iiiniiinenieiinanns

see ad on opposite page.
CANADIANS — Take advantage of these same RCA courses at no
additional cost. No postage, no customs, no delay. Send coupon to:
RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

L3
ANOTHER WAY RCA SERVES EDU- { ;
CATION THROUGH ELECTRONICS I To save time, paste toupon on postcard.

MAY, 1960

Practical work with the very first lesson. Pay-as-you-learn.
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powerful, uftra-compact
soundcasting s,ySt'ems,ﬁ, :

NEW...TRANSISTORIZED Model PP-1T
tops for every portable use. .. police, fire, sports, etc. g

Model PP-1 — Non-transistor-
ized version of PP-IT. Similar

Features fully transistorized 25 watt amplifier especially designed for low dis-
tortion and high stability in any operating conditions. Ruggedly constructed

dynamic microphone has controlled response curve for maximum speech in- to. [‘;}fsra‘x‘t’;‘ﬁ Eolrsavezgpicssy
telligibility. Press-to-talk switch gives instantaneous operation, conserves power ModelsPP-z.—- Hand-held op-
supply. Special input jack for record player, tuner, or tape recorder . . . talk/over eration for maximum freedom
feature reduces music program level 6 db when microphone button is pressed, of action. Slim haadle holds
allowing voice to be heard over music. Talk/listen switch converts FowrPage into pencil batteries. Powrsaver

press-to-talk switch. Built-in
Jack can draw 6-12 volts from
boat or auto ignition system.

highly directional, sensitive listening device. Powered from standard lantern type
batteries. Includes leather carrying strap.

UNIVERSITY LC SERIES
for rezg!_'hig‘hjfidelift_y n
weathernroof"spéa}(e_rs

MODEL BLC ... For
General Applications
A sensation ever since its °
introduction . . . continues

MODEL MLC ...
Compact Version for
Wusic and Voice
Especially suited for cov-

Heawy Duty System
Known throughout the
worl I’s stadiums, concert

to set new standards in
high quality p.a. work.
Light in weight, shallow
in depth, easy to trans-
port. Diameter: 22%4”.
Depth: 914”.

ecrage cf moderate-size
aowds er areas, Operates
easily off existing high fi-
delity systems for outdoor
music at low cost. 1234”
w. x 918" h. x 10%%” d.

» horn-loaded « high efficiency « for fixed or mobile applications

ONLY UNIVERSITY OFFERS 3 GENUINE DUAL-RANGE
SYSTEMS. . .with separate hass and treble drivers

For further information and specifications, write Desk J-1,

University Loudspeakers, Inc., White Plains, N.Y. Asubsidiary of Ling-Altec Electronics, Inc.
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hezllx auditoriums and pa-
rade grounds for its ex-
<eptivnal full-range per-
fomance at higher output
levels. Diameter: 331%~,
Depth: 207,

SOUNDS BEYTER

RABIO-ELECTRONICS
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1 Here is the new Standard Coil Tuner

: Replacement and Repair Program that
enables you to offer better service to your

customers at greater profit. Now Standard

Coil Products provides the tools that will
enable you to cash in on the profitable

tuner repair and replacement market.
i TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT
Starting in January, Standard Coil tuner

replacement listings will appear in all Sams TV
Photofact. Tuner replacement information will

be right at your finger tips. Standard Coil is the
) only manufacturer ever to provide this service.

NEW TV TUNER REPLACEMENT GUIDE

I _ Lists original equipment TV tuners with the
Standard Coil equivalent replacement
™ : : for each. Also includes major mechanical

.

replacement parts for all Standard Coil Tuners
—those used in original equipment as well

as the universal replacement. Eliminates all
guesswork —minimizes your tuner repair and
replacement problems.

48 HOUR FACTORY GUARANTEED REPAIR SERVICE

Standard Coil’s special service department set-up assures
factory guaranteed repairs —on a 48 hour in-plant cycle!
All repaired tuners carry a six month warranty on
defective workmanship and parts failure (excluding
tubes). Gives you more time for additional
service calls—promptly returns your customer’s set
to like new operating condition.

DEFECTIVE TUNER TRADE-IN ALLOWANCE

Tuners which can not be repaired can be traded in
against a new replacement tuner which carries a
full twelve month factory guarantee. See your
Standard Coil Distributor for complete details on
how trade-ins can increase your tuner sales

and profits—create greater customer satisfaction.

JUMP ON THE STANDARD COIL PROFIT WAGON TODAY!

" For additional details, see your authorized
Standard Coil Distributor or write to:

Coil Products Co., Inc.

2085 North Hawthorne Avenue, Melrose Park, Illinois

MAY, 1960 25



2 Set Coupler with

now has
TEETH!

HE

The famous MF-2 TV-FM Coupler with its
specially engineered circuitry making it the
first choice of servicemen everywhere, now
requires no wire stripping!

Features Include « Extremely low forward loss « Positive
matching « Complete isolation between receivers « Isolates AC
from antenna « No twin-lead stripping « Permanent connec-
tions o Universal mounting « Attractive unbreakable case.

BASEBOARD MAST EAVE ATTIC

Mounts ] N Pl R el R 1

anywhere | [ :::j %‘\E; (
= | el T |1 =3T3

Two additional models available —the M-2 (recommended for
UHF).The MF-4 (for 3 or 4 TV-FM sets fed from single antenna).
JE HH" Ll] ELECTRONICS CORPORATION, Distributor Sales Division
Dept. IDS-22 The Jerrold Building, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto Export Representative : CBS International, N, Y. 22, N. Y.
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Order from your Jerrold distributor or write

[

CORRESPONDENCE (Cont'd from page 22)

If the light were moved, the dog would
follow or back away, crablike. For
forward motion, it would follow the
light or heat source in circles, figure-
eights or any other course, within its
turning radius of a few feet.

This automatic orientation machine
(as we called it) was made to demon-
strate the principles of an automatic
homing type of radiant-energy-sensing
guidance system for torpedoes, using
high-power searchlights or the hot
smokestacks of enemy battleships as the
attracting energy, just as the Side-
winder missiles use the hot exhausts of
aircraft jets or engines.

I worked out a double orientation
mechanism with a 90° cross-axis for use
on aerial missiles, as described in my
book Radio Dynamics (D. Van Nostrand
Co., 1916) on pages 198-9.

For a remote-command guidance sys-
tem, this orientation mechanism can be
used with an infrared (only) search-
light, to keep the “eyes” always facing
the searchlight. If the light is modulated
by an ac supply, the missile’s receiver
is made insensitive to other steady light
or heat sources by tuned circuits.

Energy from the target plane or
missile is not seen by the “eyes” of the
controlled missile. Interruptions of the
searchlight beam for short periods can
provide guidance signals.

Does it not seem incongruous that 50
years should elapse before the principle
is put to work for national defense?

BENJAMIN F. MIESSNER
Miami Shores, Fla.

HELPFUL HINTS
Dear Editor:

May I express my opinion of your
magazine? I think it is excellent. I first
came into contact with it in England,
my home before I came to Canada in
1958.

Its pages display such a variety of
electronic aplications that one can never
fail to find interest in them. Industrial
Electronics is a feature of prime in-
terest, although my work is as a full-
time radio-TV technician.

Many jobs that have seemed to be
tough-dogs at first have ceased to be
such after I have looked through back
issues and found a similar problem
described. One that comes to mind is a
Crosley Super V with lack of vertical
hold at high contrast, due to first if
grid-coil pickup from the deflection
voke. Screening was the answer to that
ane.

I quote this example as an idea of
the tremendous help one can get by
taking time off to read up on other
people’s problems. No other magazine
does this as efficiently as yours does.

F. H. FRENCH
Manitoba, Canada

RECORD OF THE FUTURE?
Dear Editor:
A recent juke-box advertisement sug-

gests that the 7-inch 83%-rpm record --

RADIO-ELECTRONICS



Newgst automatw
 ond manwal modelsin
= dhe Alliance Tenna-Rolor
. lne. Available in Mahogany.
T I vory and Forest Green

Sell Alhance Tenna Rotor for Easy Extra PI'OfltS

World’s Largest Producers of Sub-frac-
Extra because: 1. A rotator is a natural add-on tional H. P. Motors and the Famous

for every TV set and outdoor antenna. 2. A rotator . oy
improves reception for 99 out of 100 sets. 3. The Genie Automatic Garage Door Openers.

need grows daily with the swing to Color TV. P

Easy because: 1. Alliance Tenna-Rotor leader- | I c e
ship makes it the name most customers know and a . I a "

respect. 2. Alliance advertising makes selling : '

easier. 3. Alliance control units look modern. TENNA '+ ROTOR
4. Alliance has the complete line.

Pom‘h 225, Electronics Parts Distributors Show

You've invited . . Hospitality Suite 2104-5-6-7

THE ALLIANCE MANUFACTURING COMPANY

ALLIANCE, OHIO (Division of Consolidated Electronics Industries Corp.)
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5 has a complete line of

The Stancor name is a
synonym for quality and
dependability. Just as you

rely on Stancor for the

X best in exact replacement
flybacks and yokes,
SO you can expect the
\ highest standard of
~ performance from Stancor
. coils. Your parts  §
- distributor has them
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LOOK what | RABIO-ELECTRORICS |

has in store for you in the mordths ahead

Transistor Stereo Preamp

Designing Your Own Twin-Coupled Amplifier

Toward Smaller Loudspeakers with Bigger Bass

Photoelectric Controls

Professional Meter Scales for Everyone

Trouble Shooting Sweep Circuits

Air lonizers

The June issue of RADIO-ELECTRONICS goes on sale

May 26 at all better parts distributors and newsstands.
SUBSCRIPTION RATES
1 year 34 2 years $7 3 years $10

RADIO-ELECTRONICS 154 West 14th St., New York 11, N.Y.

CORRESPONDENCE (Confinved)

may become “the singles record of the
future.”

Why did it flop when brought out
some years ago? Was the small spindle
hole, vintage 1896, one factor?

Small spindles did little damage un-
til the invention of stack-and-drop auto-
matic changers, although seating the
record was—and still is—at best, a
fumble. Spindle scratches on record
labels show the energy wasted in fum-
bling for the hole.

Why not start the small 83 on its
second try for fame with a modern and
practical center? and why not, at long
last, give the 12-inch 88 similar ad-
vantages:

1. Eliminate the
nuisance.

2. Eliminate center-hole elongation
and consequent wow.

3. Simplify changer mechanism. Put
it all in the center.

4. Protect delicate stereo grooves
with label areas thick enough to sep-
arate playing surfaces «ll the way
eross.

5. Make it very much easier to stack
records.

6. Rejuvenate and revitalize the rec-
ord and player business with another
revolution.

“stabilizing-lever”

CHARLES W. FFARRINGTON
Arlington, Mass.

CRYSTAL OSCILLATOR
Dear Editor:

I recently built the crystal-controlled
transistor oscillator described on page
82 of the January (1960) issue and
would like to say that I am very pleased
with it. I used it with a 10.7-mec crystal.

I have two Heathkit FM-3A tuners
and had no success in aligning them
with an Army signal generator, an old
rf generator and a Heath TV alignment
generator. (I have since found out that
the crystal used with the TV generator
was defective).

I could not find a plastic box of the
size called for, so I built it in one about
twice as large. This worked out well, as

| T mounted clips in the box for four pen-

light cells.

A friend of mine checked the output
of the oscillator on his scope. The output
was good, but not quite a true sine
wave. For some reason the variable
capacitor had no effect on the output.

I tried to align my tuners as pre-
seribed by Heath with no results. I
thought that the output of the oscillator
might be too high and might be biasing
the rf and if tubes to cutoff. I wrapped
the “hot’’ lead around the tube instead
of connecting it to the grid. It worked
fine. I went over the slug adjustments
four times (instead of the recommended
once) until the readings on the volt-
meter did not change.

My tuners now work well and I
recommend this oscillator to anyone
with a similar problem.

R. E. BorpEN
Encino, Calif. END

RADIO-ELECTRONICS



The specs prove

B

TV-FM SWEEP GENERATOR
AND MARKER 368

KiT $69.95 WIRED $119.85

PEAK-TO-PEAK
VTYM #232 &
UNIPROBE
KIT $28.95
WIRED $48.95

Tests all receiving tubes (picture tubes with
n-p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combinations of
3 ranges of

adapter),

3 plate voltages, 3 screen voltages,
continuously variable grid voltage (with 5%
pot.). Sensitive 200 ua meter.
switches:
10 pushbuttons:

accurat

rapid insert of any tube element i

leakage test circuit, Direct reading of inter-element
rollchart. CRA

leakage in ohms. New gear-driven

Adapter $4.50.

3 Entirely electronic sweep circuit with accu-
. increductor for excetlent fine-

rately-biased
arity. Extremely flat RF output. Exceptional tunin
accuracy. Hum and Jeakage eliminated. 5 fund. swee
3-216 mc. Variable marker range: 2-75 m

ranges:

10 six-position lzsver
freepoint connection of each tube pin.

B

4.5 xtal
provision.

in 3 fund. bands,
marker osc., xtal
Attenuators:

RF SIGNAL GENERATOR #324
WIRED $35.85

KIT $26.95

Marker Size,

60-225 mc orr harmonic band.

supplied. Ext.
RF Fine, RF
Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.
€ 150 ke to 435 mc with ONE generator in &

fund. bands and 1 harmonic kand! =1.5% fregq.
accuracy. Colpitts RF osc. directly plate-modulated

A

DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR

TESTER #5666

KIT $63.95 WIRED $109.95

Complete with steel cover & handle

c

marker

PRF probe).
meter,
every function. Zero center.
Features DC amplifiers! Flat from DC to 4.5 mc,
usable to 10 mc. Vert. Sens.:

n by K-follower for improved mod. Variable depth of

curacy.

int. mod. 0-50% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, stug-tuned coils for max. ae-
Fine and Coarse (3-step)
RF output 100,000 uv, AF output to 10 v.

g D Uni-Probe — exclusive with EICO — only 1
o] prabe performs all functions: half-turn of probe
c tip selects DC or AC-Ohms. Calibration without re-

RF attenuators.

Z 3. megs;

for range to 1 cps).
Auto sync.
bal. or unbal.
with dimmer control;
features.

COLDOR & MONOCHROME
DETOSMCLAB& TV
5 OSCILLOSCOPE 460
KIT$75.95 WIRED $139.50
57 PUSH-PULL
Oscilloscope #425:

Kit 544.55 Wired 579.95

Ohms:

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42,
4200, DC/RMS sine voits: 0-1.5, 5, 15, 50, 150, 500,
1500 (up to 30,000 v. with HVP probe, & 250 mc with
0.2 ohms to 1000 megs. 412"

140, 420, 1400,

can’t-burn-out circuit. 7 non-skip ranges on

tim. & ampl

25 mv/in; input

direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps — 100 kc (ext. cap.
Pre-set TV V & H positions.
Direct or cap.
inputs; edge-lit engraved lucite screen
plus many more outstanding

coupling;

PAT. PEND

New Transistor

Portable Radio RA-6 NEW Power & Bias

Kit $29.95 Suanie s
Wired $49.95 T“W ¥t°’. d
Incl. F.E.T.; less 9V batt, Iransistorize

Eqpt. #1020 *
Kit $19.95
Wired $27.95

Prealigned RF, IF
xfmrs; push-pull
audio; 6 spkr.

‘L.LC. 1, N.Y.

o959

TURN PAGE FOR MORE EICO VALUES

MAY, 1960

NEW Tube &
CRT Fil.

Tester =612
Kit $3.95

Wired $5.95
Fast-checks
radio/TV tubes,
pilot lamps, etc.

Rc Bndge& R-C-L
Comparator =950B
Kit $19.95

Wired $29.95
Reads 0.5 ohms-
500 megs,

10 mmfd 5000 mfd,
power factar

Series/Parallet
R-C Combination
Box =1140

Kit $13.95
Wired $19.95

VTVM Probes

Kit
Peak-to-Peak . $4.95
RF .$3.75
High Voltage
Probe-1 ... ...
High Voltage
Probe-2

Scope Prohes

Demodulator . $3.75
Direct .. .. $2.75
Low Capacity. $3.75

Tube Tester =625
Kit $34.95

Wired $49.95

o tests 600 mil
series string type
tubes

* illuminated

roll-chart

Pix Tubhe Test

Adapter .. $4.50
Eice

BV & 12V Battery
Eliminator

& Charger =1050
Kit $29.95

Wired $38.95
Extra-filtered for
transistor equipt.
=1060 Kit $38.95
Wired $47.95

33-G0 Horthern Blvd,
LLE. 1, WY,

20,000 Ohms/Volt
V-0-M =565

Kit $24.95

Wired $29.95
1000 Ohms/Valt
V-0-M =536

Kit $12.90

Wired $14.90

Wired
$6.95
$4.95

$6.95

..$4.95

$5.75
$3.95
$5.75

Show me HOW TO SAVE 30% »n O Test Instrumentis
] Hi-Fi () Ham Gear,
[0 Send free short course for novice ficense.
FREE Catalog.

{71 Send froe Steres Hi-Fi Guide,
Send me

e Bt i e

name of neighborhood dealer,
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10N EICO) instruments in use thfb

® Exclusive advanced systematized engineering

® Lastest and finest quality parts

@ Exclusive ‘‘Beginner-Tested” easy step-by-
step instructions

® Exclusive TRIPLE quality control

@ Exclusive LIFETIME guarantee at nominal cost

IN STOCK — Compare, then take home any EICO
equipment — right “‘off the shelf”— from 1500
neighborhood EICO dealers throughout the U.S,
and Canada.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to a pair
of speakers. Provides 28W monophonically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. ldentical Williamson-type, push-pull
EL84 power amplifiers. “Excellent’’ — SATURDAY
REVIEW. *Outstanding . . . extremely versatile.”
— ELECTRONICS WORLD. Kit $69.95, Wired
$109.95. Incl. cover.

HF8S Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered.
Distortion borders on unmeasurable. Level, bass,
& treble controls independent for each channel
or ganged for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
“Extreme flexibility . . . a bargain.’’ — HI-F|
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.

New HF89 100-Watt Stereo Power Amplifier:
Dual 50W highest quality power amplifiers. 200W
peak power output. Uses superlative ultra-linear
connected output transformers for undistorted
response across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HF87 70-Watt Stereo Power Amplifier. Dual 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95,

HF86 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit$43.95. Wired $74.95.

30

100W Stereo Power Amplifier HF89
70W Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86

P
s

FM Tuner HFT901+
AM Tuner HFT94%+
FM/AM Tuner HFTS2%1

Fi Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated ‘‘front end’’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning iadicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db gquieting, full limiting
from 25 uv. IF bandwidth 260 kc at 6 db paints.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. “One of the best buys in high fidelity kits.””
— AUDICCRAFT. Kit $39.95*, Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects “hi-fi"’
wide (20-9000 cps @ —3 db) or weak-station
narrow (20-5000 cps @ —3 db) bandpass. Tuned
RF stage for high selectivity & sensitivity. Pre-
cision eye-tronic® tuning. “One of the hest
available.”” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

New FM/AM Tuner HFT92 combines renowned
EICO HFT90 FM Tuner with exceilent AM tuning
facilities. Kit $59.85. Wired $94.95. Incl. cover
& F.E.T.

New AF-4 Economy Stereo Integrated Amplifier
provides clean 4W per channel or 8W total out-
put. Kit $38.95. Wired $64.95.Incl. cover & F.E.T

HF12 Mona Integrated Amplifier (not illus.): Com-
plete ““front end” facilities & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

New HFS3 3-Way Speaker System Semi-Kit com-
plete with factory-built 34” veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12" woofer (22 cps res.) 8” mid-range
speaker with high internal damping cone for
smooth response, 312" cone tweeter. 2% cu. ft,
ducted-port enclosure. System Q of 2 for
smoothest frequency & best transient response.
32-14,000 eps clean, useful response. 16 ohms
impedance. HWD: 26%%%”, 1378”, 1434”. Un-
finished birch $72.50. Walnut, mahogany er teak
$87.50.

New HFS5 2-Way Speaker System Semi-Kit com-
plete with factory-built 34” veneered plywood
(4 sides) cabinet. Bellows-suspension, 58" eXcur-
sion, 8" woofer (45 cps. res.), & 312" cone
tweeter. 114" cu. ft. ducted-port enclosure, Sys-
tem Q of V2 for smoothest frea. & best transient
resp. 45-14,000 cps clean, useful resp. 16 ohms,

Stereo Integrated Amplifier AF4tt

Mono Hi-Fi...
the experts say
your Best Buy
is EICO

NEW!

e T

Stereo Automatic Canger/
Player 1007

3-Way Speaker System HFS3
2-Way Bookshelf Speaker Systems

HFS5 and HFS]

y INSTITUTE OF R
HICH FIDELITY 3

MANUFACTURERS

HWD: 24”,123,", 1012”. Unfinished birch $47.50.
Walnut, mahogany or teak $59.50.

HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8" woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass; crisp extended
highs. 70-12,000 cps range, 8 ohms. HWD: 23"
x 11”7 x 9. Price $39.95.

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 367, 1514”, 1114”. “Fine for stereo” —
MODERN Hi-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo Automatic Changer/Player: The first
& only LUXURY unit at a popular price! New
unique engineering advances no other unit can
offer regardless of price: overall integrated
design, published frequency response, stylus
pressure precision-adjusted by factory, advanced
design cartridge. Compact: 1034” x 13”. Model
1007D: 0.7 mil diamond, 3 mil sapphire dual
stylus — $59.75. Mode! 1007S: 0.7 mil & 3 mil
sapphire ~ $48.75. Includes F.E.T.

$Shown in optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.95; Walnut or
Mahogany, $13.95.
$+Shown in optional Furniture Wood Cabinet
WE70: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

G G vt G o At e S S . S S S A R T D e )

EICO, 33-00 N. Blvd., L.I.C. 1, N, Y. &€

Show me how to SAVE 50% on easy-to-build
top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi
Guide plus name of neighborhood EICO dealer.

Name.

Listen to the E[CO Hour, WABC-FM, N.Y_,95.5 MC,
Mon. to Fri. 7:15-8 P.M.,Sat. 11-12 P. M.

® 1960 by EICO, 33-00 N. Blvd., L.I.C. 1, N.Y.
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Radio-Electronics

Hugo Gernsback, Editor

INVENTIONS WANTED

.« . Our Armed Forces Call for New Electronies Ideas . . .

N our February, 1959, issue, we printed a list of elec-

tronics ideas wanted by our Armed Forces. Heve is the

latest list, which contains mostly new requests.

Anyone may submit proposals to the National Inventors
Council for basic inventions needed for national defense.
Such proposals should be submitted separately, typewrit-
ten, if possible. It is advisable that descriptions he com-
plete, including references to the basic principles under-
lying the invention and a discussion of any experimental
work ol tests that have been conducted. Advantages of
the invention as compared to existing devices or techniques
should also be listed. It is not necessary that sketches
or drawings be professional.

Keep copies of all items presented and retain one copy
that has been notarized with the exact date so you will
always have proof of conception for patentability. This
is important because your original copy will not be re-
turned by the Government.

It is suggested that you write for the booklet “Inven-
tions Wanted by the Armed Forces,” November, 1959, issue.
Write to: National Inventors Council, US Department of
Commerce, Washington 25, D. C. —H.G.

819. (Revised) ELECTRONIC TIMER.—Device to measure time inter-
vals, 0.1 usec to 0.9999999 seconds, to an accuracy of .01 usec or better.
The device should be similar to units now capable of resolving to =0.1
usec over the same time interval

859. (Revised) MICROWAVE FILTERS.—Extremely sharp-cutoff se-
lective filters for the microwave region (L-band or X-band). A significant
increase in signal-to-noise ratio would be realized by the use of filters
having a bandpass of a few kilocycles.

864. (Revised) MISS-DISTANCE SYSTEM.—A system which will de-
termine the vector miss distance between a missile and an aerial target.
The system should be of a passive or semi-active type and should possess
the capability of measuring miss distance to the nearest foot at extremely
high sampling rates at any altitude below the jonosphere.

973. LOW-LOSS HIGH-POWER FERRITES FOR USE AS MICRO-
WAVE PHASE SHIFTER.

974. A BROAD-BAND MASER AMPLIFIER FOR USE IN THE
MICROWAVE REGION.

975. A NEW METHOD OF ELECTRONICALLY (NOT WITH FRE-
QUENCY CHANGE) SCANNING AN ANTENNA.

976. RELIABLE LONG-LIFE CATHODE. An efficient indirectly heated
unipotential thermionic cathode having 100,000 hours life in negative
grid tube with current density of 500 ma dc per cm

983. PREFORMED SEMICONDUCTOR CRYSTALS FOR DEVICE
FABRICATION.—Germanium and silicon single erystals grown iun ribbons
or rods with uniform physical and electrical characteristics to the sizes
suitable for direct fabrication into diodes, transistors, solar cells, ete. is
desired. The semiconductor material should have properties equal
or superior to material presently used in germanium and silicon tran-
sistors. The new growing method should permit the direct utilization
of the semiconductor for device fabrication, thus eliminating the conven-
tional wasteful and expensive slicing, lapping and polishing operations.

998. TECHNIQUES FOR SUPPRESSING SIDE LOBES OF HIGH-GAIN
ANTENNAS BELOW ANY SPECIFIED MINIMUM.—It has been shown
theoretically that the optimum antenna for microwave communiecations
is that having high gain and very good side-lobe suppression. Invention
of techniques for achieving high gain and negligible side lobes would
result in a great saving in equipment and installation costs.

1000. METHOD OF TRANSMITTING SPEECH ON TELETYPE CIR-
CUITS.—The use of narrow bandwidths for the transmission of speech
requires eliminating the redundancy of speech waveforms and transmit-
ting only the desired information. A single method of extracting this
information, transmitting it in a code and re-creating speech at the ter-
minal end is needed.

1001. ANTENNA MEASUREMENTS.—For use in interference predic-
tion, as well as to determine antenna behavior outside of the design
band, rapid and reliable technique is required for measuring three-dimen-
sional antenna vesponse outside the design band. The technique should
include consideration of aperture feeds at frequencies other than the
design band.

1002. MICROWAVE DELAY LINE.—A microwave delay line of reason-
able size, with stable electrical characteristics and capable of producing
delays in the order of several hundred microseconds. It is desived that
attenuation should not exceed 50-60 db, but higher values are acceptable.
Bandwidth of at least 0.2 me is desired.
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1008. TRANSDUCERS THAT ARE RELATIVELY UNAFFECTED BY

HIGH-TEMPERATURE ENVIRONMENT.—Accuracy of generally 1%
or better.

1018. VIBRATION-ISOLATED PRESSURE TRANSDUCER.—A pres-
sure transducer and;or mounting assembly capable of operating under
an envircnment of: (1) 3,500°F at the transducer diaphragm: (2) 500 g's
varving from 0 to 5,000 cycles per second with less than a 1% detri-
ment on the data produced is required.

This Ltransducer must have a frequency response flat to 3 db up to 10.000
cycles or more. This device is desired for the study of unstable rocket
engines.

1024. HIGH-POWER BROAD-BAND SOLID-STATE RF AMPLIFIERS.

1025. BROAD-BAND, RF MEMORY CAPABLE OF REMEMBERING
FREQUENCIES RECEIVED SIMULTANEOUSLY, PHASE AND VIDEO
INFORMATION WITH QUICK READOUT (.05 uSEC).

1043. APPLICATION USEFUL TO THE MILITARY FORCE FIELDS,
GRAVITATION FIELDS, ANTI-GRAVITY FORCES, ETC.

1056. TRANSISTORS.—Transisiors with power gain and linear char-
acteristics at extremely small emitter currents and collector voltages per-
mitting efficient operation at very low signal levels.

1057. SOLID-STATE MICROWAVE OSCILLATORS.—A solid-state de-
vice is wanted capable of producing more than 50 mw of microwave
power in the frequency range above 2000 mec/sec to serve as a solid-state
pump for parametric amplifiers.

1059. IONICALLY CONDUCTIVE MATERIAL (CATION).—Ionically
conductive material with the following characteristies: (1) strength suffi-
cient to permit the casting of thin films practically impermeable to gases
such as hydrogen, oxygen, ete., (2) very high capacity (in the thin film
form) for the acceptance of hydrogen jons at the film or membrane
surfaces. (3) high mobility of hydrogen ions within the material so that
films or membranes made of the material will have low electrolytical
resistance, (4) high ccencentration of cation acceptor groups throughout
the material, (5) hydrophyllic, (6) high stability in acid solutions, (7)
very low electronie conductivity.

1060. NONMECHANICAL MICROWAVE CAVITY TIMING METHOD
FOR GAS MASERS.—Microwave cavities in X- and K-band should be
tunable smoothly and without hysteresis over a range of at least =2 mec
with a sensitivity 1 ke per reproducible control step. No electric or mag-
netic field is allowed to be present in the cavity besides the microwave
field to avoid Stark or Zeeman influences. The total mechanism (with-
out the cavity proper) should not weigh more than % pound and should
be easily adaptable to drive kiy a servo control cireuit to hold the cavity
to the exact molecular frequency. The time needed for the tuning device
to effect a frequency change of 5 ke should be less than 1 second.

1061. PRESSURE TRANSDUCER.—Pressure transducer(s) for the
range (.1 to 1,000 mb with an electrical output (preferably resistance)
which employs no moving parts such as diaphragms, linkages or liquids
{hypsometers).

1063. PHASE-COHERENT EXCITATION OF MOLECULAR BEAMS
IN THE MM-WAVE RANGE.—~Ramsey excitation of a molecular beam
results in a narrow spectral line whose center position depends to a
small extent on the phase difference between the two exciting electro-
magnetic fields. For zero phase difference the center frequency is unshifted.
For 186° phase difference the center is shifted by the amount of the
bandwidth. A simple excitation method is needed to allow a Ramsey
type exeitation of mclecular beams in the region between 100 and 300
kme with a maximum phase difference of 2° between the two separated
oscillating fields. For information on the Ramsey method see book by
N. F. Ramsey, Molecular Beams, 1956, Oxford University Press.

1064. HIGH-POWER INSTANTANEOUSLY TUNABLE RESONANT
CIRCUIT FOR THE VHF AND LOWER UHF RANGE.—A resonant cir-
cuit capable of handling 200 watts at a minimum efficiency of 507%.
400-wart maximum input. Q of approximately 50 to 100. Rate of tuning
to be in the order of milliseronds within the band. This could be an im-
provement of the existing power increductors.

1065. MINIATURE ANTENNA IN THE 6-60-MC RANGE.—An antenna
not over 6 feet in any dimension, weighing less than 100 Ibs. and capable
of handling 200 watts average power over the 6-60-mc range with an
impedance of 50-75 ohms. Omnidirectional to 90° beam width in the
horizontal plane and a minimum beam width in the vertical plane of 20°.
Linear polarization s desired.

1066, PCM REPEATER.—A PCM repeater for land or submarine
cables, to handle capacities from 6 to 96 channels, having extreme reli-
ability. of size small enough to become an integral part of the cable or
connector, capable of being self-powered, self-fault-locating, and of such
design that failure of several repeaters in a system will not affect opera-
tion of the system.

1068. CRYSTAL OSCILLATOR.—A crystal oscillator which will auto-
matically adjust its frequency so that the crystal unit operates at zero
phase angle (resonance). It must be capable of this self-adjustment to
within 1 part in 109 whenever there is a change in the crystal parameters,
or when one erystal unit is replaced by another. The frequency range of
current interest is 1-200 me.

(Continued on Page 120)
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reapplication of
basie electronic
servicing principles

Inside the weld timer. Note three
3 major electronie assemblies.
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By DELLROYE D:. DARLING

OR years you have been fixing TV

sets. But today a customer comes

into your shop and says he has a

weld timer that doesn’t work right.
(Don’t think this can’t happen to vou.
With the amount of industrial elec-
tronic equipment now in use, and a
shortage of trained technicians, more
and more plant operators are turning
to television technicians to maintain
their equipment.)

It’s a challenge, so you decide to
have a crack at it. What’s the first
step? Well, let’s use the TV man’s
approach right down the line:

1. Make and model. 1t’s a Robotron
model 3B weld timer, operating a spot
welder.

2. Symptoms: When the initiation
switch is pushed to make a weld, noth-
ing happens. Power? Yes, the customer
looked inside the cabinet, and the tubes
were lit.

3. Examine the equipment. You'll
have to go to the job, because most
industrial equipment is permanently
installed and wired directly to the
power lines.

The unit is in a steel case, the timer
section is about 12 x 14 x 18 inches,
and has a double front door. Open the
small one. Inside we find a control panel
with four knobs and three toggle
switches.

The knobs are labeled SQUEEZE, WELD,
HOLD and OFF. The SQUEEZE knob is
calibrated to 120, the HOLD and OFF to
60, and the WELD has two scales, one in
red to 15 and one in black to 60. Ques-
tion the customer (diplomatically, of
course), and he tells you the calibra-
tion is in cycles of time. The line supply
is 120 cycles, so you reason that 1 cvcle
on the dial equals 1/60 second.

Basic operation

A few more questions, and you learn
that SQUEEzZE is the time the welder
electrodes take to squeeze the work
pieces together before a weld can be
made. WELD time is the length of time
current flows through the metal to
develop the correct heat. The length
of time the electrodes stay closed while
the weld cools and congeals is called
HOLD time, and OFF time is the time
the electrodes stay open between welds

RADIO-ELECTRONICS
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The power panel mounts a couple of
thyratrons, rectifiers, fuses and relays.

to allow the next piece of work to be
inserted.

The wEgLD knob has two ranges, LOW
(to 15) and HIGH (to 60) as selected
by a toggle switch next to the WELD
knob. Of the two remaining switches,
one is labeled SINGLE and REPEAT, to
allow the machine to work automat-
ically, one weld after another (this is
where OFF time comes in) or to limit
it to one weld each time the pilot switch
is pressed. The last switch is marked
wELD and NoO WELD, and allows the
service technician to test-operate the
welder without actually passing weld
current.

Now that we have seen the controls,
open the main door and we’ll have a
look at the innards. Inside we find two
separate units or panels. One small
one, on the back of the control panel,
is called the BRAIN panel and carries
six small thyratrons, some terminals
and a large plug and cable connecting
to the POWER panel in the main case.
Turn a ‘“quick-fastener” on the right
edge one-quarter turn and the BRAIN
panel swings open, revealing the com-
ponents which make up the timer cir-
cuits.

Here is a service technician’s dream!
The wiring is open, and the parts are
easy to get at. Each part is labeled
(1R, 3C, 2T, etc.), to corvespond to
the circuit diagram. This is certainly

an improvement after working on
portable TV sets!
L o—r .
T = 2 = &F
a 5
c

Fig. 1—Relay symbols (industrial sym-
bol on left): a—normally open; bh—
normally closed; c—relay coil.

MAY, 1960
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installed. Inside are schematics, specifi-
cations and a good description of how
the cireuit works.

A quick visual inspection, substitu-
tion of tubes and fuses, and a voltage
check tell us that the power panel seems
OK, so we’ll look for our trouble in
the brain or timer circuits. Dig out the
timer schematic and spend a few min-
utes studying the description of how
the circuit works. (By the way, an
electrician or industrial technician
would call this a print, as many dia-
grams are in blueprint form.)

Some of the symbols look a little
strange, but common sense tells us that
a rectangle with 2R alongside it must
be a resistor, 8T is a transformer, and
so on. Watch out for relay contacts,
though, they're drawn much like a
capacitor (Fig. 1).

Another point that you have to watch
in an industrial print is the coding.
Unlike electronics style (for example,
V1 for a tube), the number comes first
(1V). In such instances 5V above a

OPERATOR CLOSES FOOT-SWITCH OR START-BUTTON

—_—

o>

SQUEEZE
TIME

ELECTRODES MOVED
TO NEW POGSITION

HOLD

TIME /
"l

ELECTRODES STILL
CLOSED TO ALLOW
METAL TO CONGEAL

In the rear of the main case we find
the POWER panel, carrying two larger
thyratrons, power transformer, relays,
fuses, etc. Now here is a feature that
appeals both to the user and the tech-
nician. If this control requires more
extensive repairs than you can make
conveniently with the unit in its cab-
inet, either the BRAIN or the POWER
panel can be removed and replaced
without cutting wires, disconnecting
leads, etc. Just pull the plugs, turn the
quick-fasteners, and remove the panel.
This feature cuts down-time and saves
thousands of dollars in lost production.

4. Get a schematic. This problem is
a little different from fixing TV sets,
too. With the variety of industrial
equipment in use, it is almost impos-
sible for an independent technician to
stock all the service information nec-
essary. However, the owner will usually
have the information received from the
maker when the contrel was purchased.

We'll ask the customer for the enve-
lope he received when this timer was

TIME FOR ELECTRODES
TO CLOSE 8 BUILD
e UP PRESSURE
BEFORE
WELDING

VALVE RELAY CLOSES TO
BRING ELECTRODES TOGETHER

REMAINS CLOSED UNTIL END
OF CLOSING TIME

TUBES FIRE TO ALLOW
CURRENT TO PASS
THROUGH WELDING
TRANS

TS,

Fig. 2—Sequence of opera-
tion diagram shows steps in
one cycle of the Robotron 3B
Weld Timer.

tube is an identifying code and not the
plate voltage. With thyratrons, uni-
vibrators, frequency dividers and sim-
ilar circuits where one or more tubes
are cut off and others are conducting,
the normally conducting tubes (when
the equipment is at rest) are shown by
crosshatching or shading the tube
envelope. (In Fig. 3, 2V is conducting
only between grid and cathode while
5V is conducting cathode to plate.)

Into the circuit

Now let’s take the symptoms, go
through the circuit and figure out what
part could cause nothing to happen
when the initiation switch is pressed.

The circular sequence diagram (Fig.
2) shows that things must happen in
this order: SQUEEZE, WELD, HOLD, OFF.
Air pressure must be admitted to the
welder during SQUEEZE, WELD and HOLD.
The solenoid valve control relay turns
on the air whenever 1V conducts to
energize its coil, marked svcr (Fig. 3).
Weld current flows through the elec-
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1,2,3,4,56vV=2050

j
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3V 100K
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o I
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Ll
TIMER AT REST
v 2v 3V 4y 5v 6V
CATHODE OPEN CATHODE OPEN NOT FIRING NOT FIRING FIRING NOT FIRING
TUBE NOT FIRING GRID CATHODE NO PLATE SUPPLY DUE TO NEGATIVE CHARGING 5C DUE TO NEGATIVE
CONDUCTING CHARGING FROM 2T & 3T BIAS ON GRID BIAS ON GRID
IC CONDENSER
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Fig. 3—Simplified schematic shows trodes only during weLD time. In the

brain panel of Robotron tinier in two

languages:
electronic diagram.

(2
e E B

s

a—industrial diagram; b—

The brain panel with
its back door open.

equipment, weld current is controlled
by ignitron tubes fired by the two
thyratrons on the POWER panel, which
get their grid voltage from a trans-
former in 4V’s plate circuit. Since we
are interested right now in the BRAIN
circuits, we can simplify things by
assuming the weld current is turned
on and off by wccr, the weld current
control relay.

The sequence begins with air being
turned on, which happens when 1V
fires. Our sick timer won’t start at all,
so we’ll look first at this 1V cireuit.
What would you suspeet first? The tube,
naturally. Although industrial controls
nse high-quality premium tubes, tube
failure is still the most common cause
of trouble, just as it is in radio and TV.
Try a new 2050 thyratron in place of
1V. No change? Well, while we have
the tube handy, let’s try it in place of
the other five tubes. There’s another
nice thing about industrial service;
even though there may be a lot of tubes
in a control, you often find that most
of them are the same type.

Now that we’'ve tried all the tubes
and the control still doesn’t work, we’ll
have to analyze the circuit to see which
underchassis component could keep 1V
from closing the air-valve circuit. But
wait: how about the relay itself? Use
your TV multimeter to check the

RADIO-ELECTRONICS



Fig. 4—Waveform across 6V’s grid and
cathode when capacitor 5C is open.

resistance of its coil. A reading of 1,000
ohms or more indicates a burned-out
coil. (In this Robotron timer the relay
plugs in and can be removed easily
for checking or replacement.) While
you have the relay out, you might as
well check contact resistance too.

If the initiation switch also checks
out with the ohmmeter, 1V’s cathode
and plate circuits are OK. Now there
can be only one reason left for 1V not
firing—negative grid bias. With a plate
voltage of 115 1rms, a 2050 will not fire
if the grid is negative about 2 wvolts
or more.

The first grid of 1V is tied to 6V’s
plate, and when 6V conducts a voltage
is developed across 4P and 6C with
the correct polarity to block 1V. Check
the grid voltage on 1V and we find
almost 150 volts negative bias.

According to the description on the

Fig. 5—Waveform across 6V’s grid and
cathode when capacitor 5C is good.

print, when the timer is at rest, 5V
should fire to charge 5C negative to
the grid of 6V, keeping 6V Dblocked.
We've already substituted 5V, so there
must be some other reason for 5V not
firing. But wait—did you notice that
faint blue glow inside the tube? 5V is
firing. (Thyratrons are nice to trouble-
shoot. When conducting, they glow.)

Think it out

Sit back and think a minute. If 5V
is firing, it must be developing a volt-
age across potentiometer 3P, negative
to 6V’s grid. Metering 6V’s grid-
cathode circuit shows 100 volts negative
at the grid, yet 6V keeps firing. As a
TV technician, used to de plate supply
and vacuum tubes, it’s easy to overlook
an important point here. Because the
only way to make a thyratron stop
conducting is to cut off its plate supply,

INDUSTRIAL ELECTRONICS

thyratrons are generally used on ac.

Because 5V and 6V are connected
with their plates on opposite supply
lines, they cannot conduct at the same
time. 5V conducts only when L2 is
positive, and 6V conducts only when
L1 goes positive. If capacitor 5C were
open, there would be a voltage across
3F only when L2 is positive, and 6V
can’t conduct then anyway. When Lt
goes positive, the bias is gone, and 6V
fires to charge 6C and blocks 1V.

A TV service scope connected to V6's
grid-cathode circuit will show half-
wave pulses at line frequency if 5C is
open (Fig. 4), de with a slight saw-
tooth ripple if 5C is OK (Fig. 5).
(Remove 6V for this check or its firing
will cause other, stray signals to appear
on its grid.)

This time 5C was bad. Since it is a
timing capacitor, it is important to
replace it only with a unit that has
the same value, tolerance, etc. to main-
tain the calibration of the HoOLD pot.

Now, clean up, check the operation
of the control, present the bill and
you're finished with your first job as
an industrial electronic technician.

On the way back to the shop you get
to thinking. That plant had a lot of
electronic equipment and no one to
repaly it. How many other small shops
are theve in your town with the same
problem? You may have just made the
most important service ecall in your
whole career.

END

Using Surplus 24-28-Volt Relays

By GEORGE P. OBERTO, K4GRY

INCE the end of the Second Would
War there have been plenty of

24-28 volt de relays on the surplus
market. These could be useful in various
control devices, but their odd voltage
has often seemed an obstacle to their
use. Many people have built expensive
24-volt supplies so they can use these
relays.

Most people think of these relays in
terms of voltage and not current. Sur-
prising as it may seem, quite a few of
them operate on relatively low current.
This type has a dc resistance of 200 to
400 ohms, and the higher the coil resist-
ance the less current it will draw.

The applications in Figs. 1 and 2 will
work well in most circuits having be-
tween 250 and 400 volts dec and drawing
50 ma or more.

The output of the power supply is
connected to one terminal of the relay
coil. The other terminal of the coil is
connected to the load, which can be a

MAY,

1960

Fig. 1—Adjustable resistor

receiver, amplifier, transmitter or any
circuit which draws enough current to
meet the 50-ma or more current require-
ment of the relay.

When the equipment is turned on, the
relay energizes as soon as the tube fila-
ments warm up. In much equipment the
power transformer center tap or B-plus
is broken, which would de-energize the
relay. One switch in the power supply of
a piece of equipment can control addi-
tional equipment with these relays. A
switch can be wired across the relay
coil to de-energize it, if vou do not want
to shut-off power.

The 350-ohm 10-watt adjustable re-
sistor (R) connected across the relay
coil in Fig. 1 is used when the equip-
ment would draw too much current
through the coil. The resistor is adjusted
to give a voltage drop of 24-28 volts
across the relay. Measure with a de volt-
meter. Connect the positive test prod
of the meter to the B-plus side and the

] i
gives correct voliage across e
coil.
RY
+“ LOAD
1¢
B q « . 10-40/50V
Fig. 2 — Capacitor elimi-
nates relay chattering. 8+

STANCOR

PA-8421

OR EQUIV
T

% 125V +,
frvac SOMA o 40/150V
130V

Fig. 3—Independent relay power supply.

negative prod to the load side of the coil.

If the relay chatters, connect a 10-
to 40-gf capacitor across the coil, as
shown in Fig. 2. Since the voltage drop
is small, the rating of this capacitor
need be no more than 50 volts.

The Fig. 3 circuit is most useful for
applications where an independent relay
power supply is desired. Several relays
may be connected in series to give com-
plete control of all circuits. The relays
are energized by pressing the spst
switch.

If more relays are needed in the cir-
cuit of Fig. 3, the power supply can
be increased to handle the load.

With a little thinking, additional
ways can be found to use these relays,
saving yourself the cost of new ones. 1
have used this method for several years
ina AM and SSB amateur station with
excellent results. END
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New control systems are built around logic units
made up of magnetic amplifiers. The reason: logic
units are complex programmed switches and the

magnetic amplifier makes an excellent switch

By TOM JASKI

AST month we discussed magnetic
amplifiers and the Ramey units
based on that principle. Next we
explained how these units ave

made up into a control system, marketed
by Westinghouse under the name
CYPAK. The Ramey units are self-
saturating. They control because of
conduction due to saturation in the on
state and nonconduction when satura-
tion is blocked in the off state. In other
words, the impedance of an ac winding

P Y
Rz
2
ON
Lol
P
5 off LB Load LOAD
{ WINDING ——
2
BIAS |
0
ON %
N
g
o LOAD
2 WINDING
|§
BIAS
COMMON 2
(—) {
AC LINE &
—a—
LOAD BIAS  (oap
WINDING WINDING
N :j ] T3 n
OFF  ON

Fig. 1-a—Cireuit of switching unit made
from conventional magnetic amplifier;
b—core and winding arrangement.
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is varied by partially o1 completely
saturating the core with a small amount
of de “bias” current put through an-
other winding on the same core. Thus,
a large amount of power in the ac
winding can be controlled with small
divect-current changes.

Of course we can use conventional
magnetic amplifiers to build logic units.
To do so we take advantage of the
magnetic amplifier’s switching char-
acteristics. General Electric makes two
industrial control systems hbased on
magnetic amplifiers. One uses conven-
tional and the other special pulsed
units. Both systems are important to
industry, and are discussed here.

G-E ICD system

Fig. 1 is the circuit of a conventional
amplifier used to build logic units. We
have two cores, each with a load wind-
ing of N turns, and a set of bias, and
combined feedback and signal windings
common to both cores. The supply is
center-tapped, giving us full-wave out-
put. Obviously, the on winding turns
the unit on and the off winding turns
it off. But the bias winding is also
center-tapped, allowing wus to apply
Ze1o, one unit o1 two units of bias as we
choose o1 need. (For simplification, we
will assume that one unit of bias is
1 ma.) The bias opposes the effects of
the signal windings. The feedback will
tend to aid the on winding.

+: % |
SIGNAL
,_;_:BIAS

Fig. 2—Basic unit {or pulsed magnetic
amplifier system.
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It is fairly obvious how logic units
can be built from these amplifiers. If we
have 2 ma of bias and require an on
signal at both terminals 1 and 2 (1 ma
and 1 ma), we obviously have a two-
input AND unit. (There must be a
signal at both inputs to cancel the
bias.) If we tie the two input terminals
together (either the two on or the two
off terminals), and supply only 1 ma of
bias, we simply have a switching unit.
If we set the bias at 1 amp and supply
separate signals for either 1 or 2 (1 ma
or 1 ma), we have an OR unit (either
input cancels the bias). With zevo hias
the feedback winding keeps the unit
saturated even when the input signal
is removed. This becomes a memory
unit, which remains on or off, according
to the latest pulse signal. We can
similarly manipulate the bias and the
off windings to produce a NoT and an
OR—NOT circuit. The OR-NOT wunit is
turned off by either of two Not pulses.
The name OrR-NOT is most often con-
tracted to NOR, and this is what we
shall use.

Last month we also discussed how
these logic units are used to make a
control system. With this type of con-
ventional magnetic amplifier, we can
also use a relay as the final element.
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" TouTPUT
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o
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Fig. 3—Unit with series feedback wind-
ing is basis of pulsed logic units.
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Fig. 4—NOT unit uses no bias. Extra
terminals (on all units) allows use with-
out feedback winding.
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Fig. 5—Circuit of 3-input OR unit from
pulsed magnetic amplifier.

But we can make magnetic amplifiers
in such a variety that it may well be
possible to handie the controlling funec-
tion with a magnetic amplifier without
any relay.

G-E GPCP controls

The other G-E system uses magnetic
amplifiers in a different way. The basic
circeuit is in Fig. 2. The unit has three
windings, a gate winding (which we
have been calling the load winding),
a bias winding and a signal winding.
The bias winding is shown in reverse,
indicating that it opposes the action of
the signal winding.

If we apply a pulse (carrier pulse)
to the gate winding with the core not
saturated and a constant bias on the
bias winding and no signal applied, the
gate pulse starts to drive the core into
positive saturation. But it does not
succeed very well and the effect at the
output is negligible, because of the
bias. However, with a signal (input
pulse) applied, the pulse goes toward
positive saturation, and load current
flows. The signal nullifies the bias
current. Remember that we are dealing
with a rectangular magnetization curve,
which means that, after a certain level
of current is reached, the core mag-
netizes very rapidly. If we add a feed-
back winding to this unit (Fig. 3), a
rectifier and a capacitor, we have a
true switching unit. As the pulses
arrive, the capacitor charges. Between
pulses the rectifier keeps the capacitor
from discharging through anything but
the feedback winding, which keeps the
core saturated between pulses. We can
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GATE 8 BJAS
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Fig. 6—Physical arrangement of AND
units. Stacking the cores is required.
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make the fecdback great enough to
keep the core magnetized with no signal
at the input.

To turn the unit off we need a strong
negative signal. We are interested only
in the effect of a negative signal, not
necessarily in the polarity. Essentially,
then, this idea gives us the basis of a
NOT unit (Fig. 4). If we have the
gating and feedback windings and two
signal windings (one large enough to
block the effects of the other), we can
prevent an output by applying a signal
to the larger winding. Notice that this
is the same as the original switching
unit with the reversed winding, but
now we apply a NoT signal instead of a
constant bias.

If we have several signal windings,
any one cf which can turn on the unit,
we have an or unit (Fig. 5). The core
is not saturated until at least one input
is present. Then the bias is cancelled
and the gate winding delivers an out-
put.

The idea of providing enough feed-
back to keep the unit saturated without
input signal is the basis of the MEMORY
unit, which must have a bias winding,
an overgrown feedback winding, an on
winding and a reversed off winding.

To build an AND unit, a stack of
several cores is used, with a common
gate winding and bias winding and
separate signal windings. The general
arrangement is shown in Figs. 6 and 7.
Any one core can block the gating cur-
rent, and an input to all the core signal
windings is required for an output.

The system is powered by pulses
derived from a 60-cycle power supply
by saturable 1eactors and rectifiers.
We'll not go into detail on how this is
done since it takes a lot of space. But
there is one noteworthy feature about
this G-E system: The bias windings in
any one system or section of a system
are all connected in series, and we get
fail-safe operation by including a relay
to turn off all supply power. The reason-
ing is that, if bias fails, a unit would
turn on. This might have disastrous
results if it does so out of sequence.
Rather than have such failure, they
would turn off the entire system.

The G-E systems are also packaged
in plug-in units, like their competitor,
the CYPAK. Ready-made buses allow
simple plug-in constiuction for control
systems. Such units feature an obvious
economy in service and troubleshooting.

Before leaving magnetic amplifiers to
go on to other static switching systems,
let’s take a brief look at other func-
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Fig, 7—Circuit of pulsed magnetic am=
plifier AND unit.

tions that by magnetic amplifiers can
handle.

Other switching units

Enowing the switching characteris-
tics of the magnetic amplifier, we might
ask ourselves if they can be used to
build flip-flops, one of the more common
types of switching circuits. They can.
Fig. 8 shows a magnetic amplifier flip-
flop. We have two cores with appro-
priate gate (or load), signal and feed-
baek windings. The latter also serve as
bias windings. The rectifiers provide
the de voltages used to saturate cores,
and the power winding also generates
some de voltage in the rectifiers.

When we consider conventional flip-
flops, we are accustomed to thinking of
the tubes in terms of conducting and
cutoff. In magnetic amplifiers, the sat-
urated state corresponds to the con-
ducting state and the nonsaturated to
the cutoff state. However, a saturated
magnetic amplifier (unlike the cathode
circuit in a tube flip-flop) does not
generate a bias, since no voltage is
induced in the winding, while in the
cutoff state a very large voltage is
induced in the bias winding.

Now look at Fig. 8. The bias windings
are in series with each other. Assume
that core 1 is saturated and this circuit
canducting. Since no voltage is gen-
erated in bias winding 1, but a large
voltage in the bias winding on core 2,
which aids the voltage generated by
the power winding, core 1 has a rela-
tively large dc in its bias (feedback)
winding, keeping the core saturated.
If we apply a signal to the signal wind-
ing, this core momentarily desaturates
a bit. This causes a voltage to be in-
duced in the bias winding on 1, which,
after rectification, produces a dc in the
bias winding on core 2, giving it a bit
of magnetization toward saturation.
This in turn reduces the de feedback fed
to the bias winding on core 1, and so
on. So we get the typical runaway or
rageneration process as we know it
from other kinds of flip-flops. Thus,
with a strong enough signal in the
signal winding, the units will change
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Fig. 8—Magnetic am-
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Fig. 9—Magnetic audio amplifier is
theoretically possible, but not very prac-
tical.
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plifier flip-flop. De-
modulation and filter-
ing are required to get
clean square wave out-
put.

-— _ GATEINPUT

PULSES

GATE OUTPUT {GATED PULSES)

state. The next pulse gives core 1 a bit
of magnetization, reducing the de bias
it is feeding to core 2’s bias winding
and also reducing the current keeping
core 2 saturated. The units again
change state in typical flip-flop fashion.

To build this kind of a flip-flop, we
use a special core material, since the

flip-flop must be much faster than we

can make it with ordinary core steel,
or even with the special high-perme-

Control system built from
G-E Megamp logie uniis.
Power supply is on the
bottom.

A

ability steels used in the magnetic
amplifiers described. So we use a
fervite, something which looks like the
material in the loopstick, but has radical
magnetic characteristics which have an
even squarer magnetization curve than
those we have been showing. Ferrites
also have three states, saturated in
either direction and not saturated.

For the flip-flop in Fig. 8, we need
not consider the negatively saturated
state. If we operate the units with
positive-going pulses only, there is no
way in which the cores could reach
negative saturation.

Magnetic-amplifier applications

We have been talking mostly in terms
of digital types of control svstems, and
thus have been busy with switching
characteristics of magnetic amplifiers
and similar devices. But these are not
the only functions that can be labeled
static control. We can make many
kinds of analog or continuously variable
controls with magnetic amplifiers. And
if this is possible, we should even bhe
able to build radios and audio amplifiers
with them. This has in fact heen done,
and in several ways.

We can balance magnetic amplifiers
so well that we can actually balance
ouat the carrier and end up with only
the modulation. This kind of amplifier
is shown in Fig. 9. The rectifiers as well
as the magnetic amplifier windings must
balance perfectly. This is very difficult
to achieve, particularly to a point where
the average hi-fi fan is satisfied with
the hum elimination. Another solution

Encapsulated units are G-E multi-pur-
pose conventional Megamp logic units.
Pilot lamp in center of unit lights to
indicate when unit is on.
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Fig. 10—Basic magnetic amplifier radio.

is to make the carrier such a high
frequency that we cannot hear it. But
remember, even if the speaker cone dces
not respond to the signal, it still dis-
sipates energy in the speaker, reducing
its efficiency to audio signals. The
amplifier of Fig. 9 is theoretically pos-
sible, but practically not a very good
instiument. However they have been
made and they have terrvific gains, but
we can still do the same thing more
economically in other ways. The radio
receiver shown in Fig. 10 is also pos-
sible, but not particularly practical.
Much more practical and applied
daily in industry are motor control
systems using magnetie amplifiers. A
typical arrangement is shown in Fig. 11.
The diagram is self-explanatory. Fig.
12 shows a comparison between a
thyratron-controlled directional motor
drive and its magnetic equivalent. The
polarity of the input signal determines

DC DRIVE MOTOR FOR
RADAR ANT OR SONAR

DEMODULATOR MAGNETIC AMPL
B [ B
i | |
LINE | | |
| | Ipc coNTROL
| ) | | N|
| ! |
L1
SYNCHROLLQSD

FIELD
ARMATURE

(oo (o)

¥y ¥

t:ﬁj
=
m

[

SYNCHRO|

LINE
72\
<::>MANUALCONTROL

AC
* __MOTOR
2
&
i
2

LINE

INPUT
CONTROL
000

]

LINE

LINE

5
Fig. 12-a—Thyratron control of split-
phase ac motor; b—magnetic amplifier
equivalent.
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Fig. 11—Magnetic ampli-
fier used to direct radar
search antennas.

the direction the motor turns. In both
cases, the control polarity determines
which INPUT magnetic amplifier (o1
saturable vreactor) reaches saturation
first. This lets the thyratrons fire or
the output magnetic amplifier “half” to
feed current to the motor. The phase

relationship between the windings
determines the direction the motor
rotates.

We have covered some of the more
common applications of magnetic ampli-
fiers and a small portion of their pos-
sible or even their actual uses. We
could not even begin to describe them
all. But there are other industrial static
controls which also merit consideration.
They include vacuum tubes, transistors,
Unijunction transistors, controlled rec-
tificrs, and special devices which handle
either analog control or digital control.

These devices can be and have been
combined into contirol systems fully as
sophisticated, and perhaps as reliable
as the magnetic devices, and in cur next
discussion we will view such static
coentrol devices and their many appli-
cations. END
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INDUSTRIAL
SAFETY
INTERLOCK

By RONALD L. IVES

ACOMMON trouble with pushbutton-
controiled devices is that every so
often someone will push both buttons
at the same time. This can lead to any-
thing from an overheated motor to a
system burnout and, since human be-
havior is hard to change, protective
circuits are desirable. This is easily
done in many instances by using single-
pole double-throw pushbuttons and a
few minor circuit changes.

Fig. 1 shows such a modification as
applied to a capacitor type motor. In
this circuit, when S1 is depressed to
produce counterclockwise rotation, cur-
rent flows from the line through S82’s
normally closed (NC) contact through
the switch-arm interconnection and
finally through S1 to the motor. Press-
ing S2 for clockwise 1otation does the
same thing, but through the opposite
switch and motor winding. If both
buttons are pressed simultaneously, the
line is disconnected and nothing hap-
pens.

A similar safety circuit can be used
with a permanent-magnet dc motor as
in Fig. 2. Here, when neither button is
pressed, both sides of the motor are
connected to the same side of the line
and nothing happens. When S1 is
pressed to give counterclockwise rota-
tion, the one brush is connected to the
negative side of the line while the
other remains connected to the positive
side. If 82 is pressed for clockwise
rotation, the upper brush remains con-
nected to the positive side of the line
while the lower brush is connected to
the negative line.

Sl
cCw NC |NC + S2-CW
NO NO

AC LINE

CAPACITOR MOTOR
Fig. 1—Protective circuit for capacitor
motors,

Fig. 2—Permanent magnet de motors
can be protected by using this control
circuit.

By some rather obvious modifications
following the same lines, this general
principle can be applied to a variety
of dual-control situations to prevent
conflicts of circuits or functions. END
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Home-made unit checks
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your tape recorder’s speed—
a must when playing
prerecorded tapes

374"

By W. E. McCORMICK

ERE is a pocket-size strobe that
measures accurately tape speeds
of 3%, 7% and 15 inches per
second.

Since it contains a built-in diode
rectifier that flashes a Y% -watt high-
brilliancy neon lamp 60 times a second,
it requires no external light source.
This feature permits on-the-spot checks
wherever 117-volt 60-cycle current is
available. Though small enough to be
carried in a shirt pocket, the strobe
will reach to the hub of a 7-inch reel.

) MATERIAL:-
SPACERS {2 REQUIRED ) POLYSTYRENE
f—
DIMENSIONS & HOLE SAME AS TOP \1/16" THICK
Fig.| BOTTOM
Ll J—
£ o
VA
= y /
1/4" BETWEEN SPACERS SPACERS CEMEN/TED To ~—BOTTOM

BOTTOM WITH POLYSTYRENE CEMENT

To make the strobe, first cut the
polystyrene handle pieces to the dimen-
sions given in Fig. 1.

Cement the two spacers to the bottom
with polystyrene cement, leaving a %-

Fig.2 SPACERS & B0TTOM ASSEMBLY 11;1‘11? ghannel between them, as shown in
Next, attach a male line plug to a
LINE PLUG .
— , NE-2H 10-inch length of No. 18 lamp cord, and
) wire up resistor, diode and lamp, as
= shown in Fig. 3. Cover soldered connec-
NEON LAMP g q q . C
tions with pieces of spaghetti split
10" LAMP CORD I8K RESISTOR IN38 DIODE lengthwise.
(CATHODE END TO LAMP} Position the base of the neon lamp
Fig.3 WIRING ASSEMBLY even with the ends of the spacers, and
press the cord, resistor and diode into
SPAGHETTI BASE OF NE-2H EVEN WITH Bottle polystyrene cement (3 oz.
TO_LINE PLUG (AS ABOVE) ! END OF SPACERS $x 3x einch shee :fﬁmr;;:)(u
x 8 x Uz-inch sheet polyst e {1
/ / ,;/ \{ Length I’SO. 8 |ar:p corés (ylroe?ncﬁe)s)
e e S o S — Male line plug (1)
J ! \ o l/g-inch diameter spaghetti (4 inches)
. IN38 diode (1)
[ X X — NE-2H !/;-watt neon Ia_mp (1)
\ 18,000-ohm '/o-watt resistor (1)
MOLDED RUBBER IBK RES IN38 CHANNEL FILLED WITH POLYSTRENE Pencil clip (1) -

(UNSEPARATED)
LAMP CORD LAID
FIRMLY INTO CHANNEL

CEMENT FLOWED OUT TO HOLD END
OF NE-2H FIRMLY TO BOTTOM

Rivet, i/-inch diameter, ' inch long (1)
Rivet, }4-inch diameter, /4 inch long (1)
"4 x 4-inch pasteboard (1)

Rubberband (1)

Fig.4 BOTTOM, SPACERS & WIRING ASSEMBLED Wood glue
STROBE DISG
NE-2H
P /TOP Sa — Fig. 1—Dimensional drawing of the polystyrene
S—T = T N i J parts of the tape strobe. Fig. 2—How the poly-
AN = t 1 Fig. 3—Wi

styrene parts are put together. ig. 3—Wiring
LINE CORD BOTTOM  SPACERS ANTI-WOBBLE  POLYSTYRENE the strobe unit.  Fig. 4—Close-up of the handle
) CEMENT assembly.  Fig. 5—This is how the strobe dise is

Fig.5 COMPLETED AS3SEMBLY (SIDE VIEW ) mounted.
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the channel between the spacers. Then
fill the channel with polystyrene cement.

Hold the neon lamp and the bottom
handle piece together with a rubber
band, and apply a generous drop of
cement between them at the base of the
lamp (Fig. 4). Put this assembly aside
to dry.

Cut out the strobe dial and glue it
to a 3-inch diameter pasteboard disc.
Press flat until dry.

Put a 3%-inch diameter by % inch
long tubula1r rivet through the center
of the strobe disc. The cross on the
strobe dial locates its center accurately.
Split the rivet and peen it over, distort-
ing its hole as little as possible. The
assenmbled disc should spin freely on a
1/16-inch drill shank.

Sand the edge of the disc assembly
evenly all around until it is exactly
9 inches in circumference. This dimen-
sion is important. It can be checked by

in action.

pencilling a starting mark on the under-
side of the disc and rolling it over the
face of a ruler.

Cement the top handle piece in place,
aligning the upper and lower rivet
holes with a 1/16-inch drill shank.

Slip the strobe disc into the handle.
Its inside edge will be under the bead
of the neon lamp, which acts as an
anti-wobble (Fig. 5).

Fasten the strobe disc in the handle
with a 1/16-inch diameter by % inch
long rivet. At this point, a word of
caution is in order. Polystyrene is a
temperamental matervial. It is better to
cement the end of the rivet to the
bottom handle piece than risk cracking
it trying to spread it with a hammenr.

Next, a pencil clip, with its wrap-
around flattened out and trimmed, is
cemented to the handle.

against the tape on the

TEST INSTRUMENTS

The tape strobe

Fig. 6—Cut out and use
this strobe dial in your
unit.

Round off the handle corners to suit,
and the strobe is finished.

To check tape speed, plug the strobe
into any handy extension, and turn the
recorder on. Press the strobe disc gently
recorder’s
supply reel. Either near the neon lamp
or beyond the end of the handle where
the polystyrene “pipes” the light,
observe the circle of radial lines on
the strobe disc corresponding to the
speed at which the recorder is set.

If the tape is traveling too slowly,
the lines will appear to slip backward.
If it is traveling too fast, they will
creep forward. Let’s hope the lines
remain stationary, for when they do,
the tape is moving along at exactly the
right speed. END

EQUALIZE VTVM READINGS

VTVM users have often noted that
the pc+ meter indication is normally
slightly higher than (or conceivably,
slightly lower than) the pc— indica-
tion. This difference is explained as the
result of the bridge tube operating on
different sections of its characteristic
curve, and some have said that nothing
can be done about it except to try to find
a bridge tube with a more linear char-
acteristic curve.

However, a far easier and more cer-
tain method is to connect a high-ohmage
resistor across the meter on the high
side, to reduce the meter sensitivity on
this side. The sensitivity reduction is
slight and is of no moment anyway,
since the difficulty here is that the meter
is relatively too sensitive on the high
side. The procedure below is outlined
for the Heathkit 7-A, but can easily be
adapted to other vtvm’s having a simi-
lar switching arraasgement.

If the meter indication is higher on
the pC+ side, calibrate on the pc— side.
Then temporarily connect a 100,000-

MAY, 1960

or 250,000-ohm carbon potentiometer
across positions 15 and 18 of selector-
switch deck 2. (Position 15 is most
readily reached at the meter “+” con-
nection (A), while position 18 is most
easily reached at the ZERO-ADJUST con-
trol (C)). Now rotate the temporarily
connected pot until the meter indication
is the same on the nc+ as on the pc—
side. Disconnect the pot, without chang-
ing its setting, and with the ohmmeter
note the resistance used. (My V7-A
required approximately 80,000 ohms.)
Then select a 14-watt 109, carbon resis-
tor which gives the same, or nearly the
same, ohmmeter indication. A series or
parallel pair of resistors may give a
closer match. Finally, insert this resis-
tor or pair permanently across positions
15(A) and 18(C) as above.

Alternatively, if the meter indication
is higher on the nc— side, calibrate on
the pc+ side. Then proceed as above,
except that switch positions 18(C) and
22(B) will now be used.—Joseph H.
Sutton
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HAND-SIZED GRIC

By I. QUEEN

EDITOQRIAL ASSOCIATE

GRID-DIP meter is indispensable

for measuring tank resonance.

It is helpful when winding coils

and for tuning up circuits. The

device may be transistorized (see RADIO-

ErectroNics, May, 1956, page 34) but

the tube version is better. A tube does

not load its tank ecoil, so it permits

higher sensitivity and wider tuning

range with a given tuning capacitor.

A tube iz movre stable with respect to

amblent temperature and operating

voltages. Finally, a tube is less expen-
sive than an 1f transistor.

Unfortunately, portability is often
impractical because of the physical size
of a tube and its need for heater power.
This grid-dip instrument overcomes
these disadvantages. Its range is 3.4
to 31 mec at full efficiency, and 30-55
me at reduced efficiency. Coils for lower
frequencies may be wound if desired.

The tube is a 1AH4 flat subminiature
made by Raytheon. (Other manufac-
turers make it as a round submin-
iature.)

The B-battery is a Burgess Y20 which
measures 1% x 1% x 9/16 inches and
should last more than 100 hours. The
A-zupply is much smaller. It is a nickel~
cadmium cell (Eveready N82T) that
should last about 5 hours in this cir-
cuit, and may be recharged again and
again. In the life of a dip meter, 5 hours

usually means many wecks, perhaps
months. I keep a spare N32T fully
charged for immediate replacement

when the cell becomes exhausted.

Circuit details

One of the unit’s features is high-
low switch S1 (Fig. 1) which shorts
out part of the coil winding. Thervefore,
two bands are available with a single
coil. Without changing coils, frequency
coverage is 3.4 to 15 mc! This is a wider
stretch than was covered by the tran-
sistor dip meter (previously mentioned)
with its two coils. Yet bandspread is
excellent, each dial range being a fre-
quency ratio of only 2 to 1.

Like other dip meters, this one acts
as a variable-frequency signal generator
when needed. But there is an extra
feature. When a crystal is plugged in,
and the tank tuned appropriately, the

42

Portable unit covers a wide range of frequencies and

tnclides o crystal oscillator for self calibration

signal ig crystal-controlled! This can be
done on a crystal fundamental and its
odd overtnnes! Simply tune the tank for
approximately an odd harmonic and
watch the meter dip.

Low-frequeney crystals work best on
overtones. My 3.7-me rock generates
thivd, fifth and even seventh overtones,
the latter hecoming tricky to tune.

Obviously, the crystal feature comes
in handy when you calibrate the instru-
ment. You can locate easily and exactly
any frequency (and its overtones) for
any handy crystal.

An earpiece jack lets you monitor
external signals. For example, you can
tune your ham vig by zero-beating it
against the dip meter.

My 1AH4 is so small that it fits
between the variable capacitor and the
B-battery (see photo). The tube is
wedged in upside down and its socket
is plugged onto the tube. My tube has
an external metal shield coating which
I sceraped off to keep it from shorting
against the capacitor plates. You can
use a sheet of plastic or some other
insulator instead.

For want of a more complicated
arrangenient, a rubber band holds the

© C2a
HOuut 3
TUNING
e

c2-n Yy
230ppf

A-cell grounded against the wvariable
capacitor. Its positive terminal is
grounded. A lead is soldeved to the tab
of the negative terminal to make cir-
cuit connection. Use a minimum of
soldering heat.

The tuning capacitor is a two-gang
superhet type with an 11-plate oscil-
lator section and a 19-plate antenna
gsection. It measures about 1% inches
on each of its three dimensions. Maxi-
mum capacitances are approximately
230 ppf (antenna) and 110 wpf (oscil-
lator). There is no reason why other
capacitors with nearly the same capac-
itance should not work. I tried a very
tiny unit (Lafayette MS-261) and
found it worked well, but with slightly
reduced bandwidth.

For the r»f choke I use the larger
winding of a broadcast type oscillator

coil {Lafayette MS-265, terminals 2
and 5.)
Coil data

Winding the tank coils is the hard
part, but the following specifications
will save you time and work: Coils are
wound on Millen
1-inch

No. 45005 or
forms with five prongs.

other
Only

{RFC

R1—47 000 ohms, I/; watt
R2—pot, 10,000 ohms, linear taper, with spst switch
S2

Cl—5-uuf disc ceramic
C2—tuning capacitor: antenna section, 230 uuf; os-
cillator section, 110 puf
C3—.01 uf, disc ceramic
C4--120-puf disc ceramic
All _capacitors 50-volts or higher
BATT[-—1.3 volts, nickel-cadmium cell
{Eveready N32T or equivalent)
BA172—30 volts (Burgess Y20 or equivalent)

1AH4
(RAYTHEON)
RED
DoT
, F+||||P
- 61”7 N6z

G3
Jl—crystal socket
J2—coil socket
J3—phone jack, closed-circuit
LI, 2 3, 4—see Fig. 2 and text
M—50 ra (Lafayette TM-200 or equivalent)
RFC—see text
S|—spst toggle
S§2—spst on R2
Y—IAH4
Case, 4 x 2!/4 x 24 inches
Socket for tube
Miscellaneous hardware

Fig. I—Circuit of the l-tube unit.
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three prongs are actually uscd; the
others serve as tie terminals.

All coils ave close-wound following
the specifications in Fig. 2, and all are
wound in the same direction. The actual
direction does not matter, of course.
A s-inch space is left between coils
L1 and L2. Note the smaller diameter
of L3. It is wound to be self-supporting
and is placed inside the coil form.

You may have to vary the number
of turns in your particular instrument,
but Fig. 2 will serve as guide. Note
how S1 shorts out one winding when it
is closed, to tune to the upper half of
the frequency range. When S1 is open,
both windings are effective.

Following are the frequency bands
covered by the dip meter:

LF COIL
S| open 3.4- 7.5 mc
S1 closed 6.9-15.5 mc
HF COIL
S| open 13.7-31.0 mc
SI closed 28.0-55.0 mc

Note that the coils are designed to
overlap. Furthermore, I have favored
the ham bands by rvesonating them at
the high-capacitance end of each range.
Bandspread is much better at this end.
Here are typical dial calibrations:

LF coil, ST open .
HF coil, S1 open

DIAL FREQ. {m
s Q3é ) piaL FREQ. (me)
42 4.0 9 14.0
68 5.0 15 14.4
91 7.0 97 31.0
LF coil, ST closed HF coil, S1 closed
3 7.0 57 27.0
13 7.3 67 30.0
53 9.0 92 50.0
80 12.0 97 54.0
95 15.0

To measure an unknown tank, couple
its coil to that of the dip meter. Stait

MAY, 1960

C3 BATT 2 L2 M

with a spacing of 1 inch or less and
start tuning from the low-frequency
side. When you find the dip, separvate
the coils because a smaller dip is move
accurate. To use the instrument as a
crystal-controlled signal source, plug in
the desired crystal and tune for a dip
(again from the low side). Stop as soon
as vou note the beginuing of a dip.
Tuning for maximum dip may result in
instability.

Calibrate the dial by listening to the
dip signal on an all-wave receiver or
with the help of several crystals (as
mentioned above).

R2 controls the meter setting for any
given range. The meter does not have
to be set for full scale, of course, hut
it should be in the upper half for a

TEST INSTRUMENTS

The completed grid-dip
meter. Coil-capacitor assem-
bly is used to test the unit.

meter’s  case.
tube is
the

B-

Inside the
The subminiature
sandwiched  between
tuning capacitor and

BATT.

more distinct dip. Meter readings tend
to decrease with increasing frequency
range. The Jowest band easily gives
full-scale readings. On the highest
band, the maximum readings will be
neal mid-scale. END

TOPIN |
OF COIL FORM | 3
13T, N° 26 ENAM

TOPIN |
L IOT,N°16 ENAM
TOPIN 2

23T,N°26 ENAM 4-1/4T,N° 22 ENAM
TOPIN 3 TOPIN3

LOW-FREQ COIL HIGH-FREQ COIL
NOTE - L1,L2,L4 WOUND ON " FORM
L 3 WOUND INSIDE FORM

Fig. 2—Coil data for grid-dip coils cov-
ering 3.4 to 55 mc in four bands.
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‘radio
repairs

By DAVE STONE
Pocket-size unit does every-
thing its shop counterpart
can. The difference is the min-
tature wnit travels to the job

The completed unit with with the technician
the rf probe attached.

[e]
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8
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A look inside the tracer’s case. The pos-
sibilities for miniaturization are obvious.

44

HE signal tracer is a time-honored

instrument universally wused for

troubleshooting and isolating de-

fective stages in many types of
electronic equipment. It is used as a
detector—amplifier to check the opera-
tion of rf and if amplifiers. It can be
used as a straight audio amplifier to
check phono cartridges, microphones
and preamps and the operation of audio
circuits and to detect noise and hum in
amplifiers.

This test instrument is so versatile
and useful that I built a compact tran-
sistor unit to fit into a rear pocket or
small toolbox so it could be on hand at
all times. Battery requirements are
modest and the transistors are almost
indestructible. This combination of long
life, ruggedness and dependability is
hard to beat.

An rf signal is applied to the unit
through the probe’s de-blocking capac-
itor C5 to the diode, for detection. For
audio use, C6 serves as a de-blocking
capacitor, and the signal is applied
directly to potentiometer R1, which
doubles as the diode load and its GaiN
control. The detected audio signal is
ecoupled to V1’s base.

The push-pull output stage (V3, V4)
is driven by a 2N215 voltage-amplifier
driver (V2), and produces more than
adequate sound output from the minia-
ture speaker. A 100-gv input at V1's
base gives an audible response, at a
total battery drain of 6 to 8 ma.

Construction kinks

The only critical consideration is the
location of the 2N220 input stage and
GAIN potentiometer R1. They must be
mounted close to plug P1, and as far
as possible from the output stage to
minimize coupling between input and
output.

The rest of the circuit is straight-
forward. 1 used two pieces of copper-
clad laminate board for a chassis—one
to mount the input cireuit, the other for
the driver and push-pull output. Driver
transformer TI! and output trans-
former T2 are mounted at right angles
te each other to minimize coupling.

The input probe connector can be any
good quality type that is strong enough
to support the probe’s weight and stand
the pressures of use. I used Cinch series
300 plugs and sockets because they are
rugged enough to take rough handling
and are easily adapted for probe con-
struction.

The rf probe is fabricated from a
standard test probe and connector.
If necessary, enlarge the inner diameter
of the probe body by drilling carefully.
Tkren slip the capacitor and diode into
the probe housing. Solder the probe tip
to the capacitor and the diode lead and
ground wire to the connector terminals.
File a little notch in the connector shell
to allow the ground lead to pass through
freely, then assemble the shell over the
connector and probe body and fasten in
place.

The audio probe is made from a
banana plug and plug connector. It may

RADIO-ELECTRONICS



2N215 priver TRaNs 2NIO9 OUTPUT TRANS
V3

T2

v2 Ti

RF PROBE

RI—pot, 250,000 ohms

R2, 7—47,000 ohms

R3—1,000 ohms

R4-—22,000 ohms

R5—100,000 ohms

Ré, 8—10,000 ohms

All resistors 1> watt, 10%

CI[—220 puf, mica

C2, 3—.01 uf, 200 volts, paper

C4—.1 uf, 200 volts, paper

C5—.001 uf, miniature paper {Aerocox P83Z or
equivalent}

Cb6—.0! uf, miniature paper {Aerovox P83Z or
equivalent)

BATT—9 volis

D—INé&7-A

C6-.0
AUDIO PROBE

JI, 2—jacks (Cinch-Jones Series 300, No. $302-CCT)
P—plug {Cinch-Jones Series 300, No. P302-AB)
S—spst toggle

Tl—driver transformer: primary, 10,000 ohms;
secondary 2,060 ohms ct (Lafayette TR-98 or
equivalent)

T2—output transformer: primary, 500 ohms ct;
secondary 3.2 ohms (Lafayette TR-99 or
equivalent)

VI—2N220

V2—2N2i5

V3, 4—2N109

Speaker, miniature, 3.2 ohms

Case, 5lzs x 3 x 2/3 inches {Bud Minibox CU-3006
or equivalent)

Test probes

Miscellaneous hardware

Circuit of the 4-transistor signal tracer.

also be necessary to enlarge the inner
diameter of the banana-plug body to
admit capacitor C6, which is soldered
to the plug tip. The other capacitor
lead and the ground lead are attached
to the connector terminals and as-
sembled the same as the rf probe.

A 24-inch cord with mating con-
nectors on each end extends the probe’s
reach into tight corners or deep chassis.
The battery is a small 9-volt unit and
can be mounted with a mounting clamp
in any position where space is available.

Final check

When the unit is completed, carefully
check transistor connections and bat-
tery polarity. Incorrect polarity may
ruin the transistors! Throw POWER
switch S to oN and listen for the char-
acteristic rushing noise produced by the
first transistor stage. The 2N220’s in-
ternal noise is amplified by the succeed-
ing stages and indicates that the ampli-
fier is working. If nothing is heard,
remove the battery power immediately
and recheck the circuit or transistors.

If all seems well, apply an audio
signal from a generator or phono car-
tridge for a check of the amplifier’s
performance. Then connect the rf probe
and test it with an operating broadcast
receiver tuned to a strong local station.
Connect the probe ground to the re-
ceiver ground and place the probe tip
at the detector tube’s diode pin or the
plate of the last if amplifier. The sta-
tion program should be heard loud and
clear if the probe is wired correctly.

Using the tracer

Very little audio input is needed to
operate the signal tracer as a straight
audio amplifier. Always start with the
GAIN control turned down, for it is easy
to overload and distort the small speak-
er’s response with too much input. Don'’t
use the tracer for a check of fidelity for
it is designed for maximum sensitivity
without regard to frequency response.

For rf testing, the probe’s ground
lead must be connected to the power
supply ground of the receiver under
test. This may be the chassis or, in
ac—de types, the common ground at the
power switch or the filter capacitor
negative lead.

Start at the detector diode side of
the last if transformer and work your
way toward the front of the set. The
sequence should be detector diode, last
if amplifier plate, then grid, next if
amplifier plate, and so on. If there is
no output at any of these test points,
the stage is defective and the defective
components can be isolated.

The probe may load the mixer plate
or input if grid in some receivers. If
this happens, inject a tone-modulated
rf or if signal into the receiver’s front
end to get an output from the tracer.

This instrument will return the
modest investment of parts and con-
struction time a hundredfold by its use-
fulness and versatility. The old-timer
knows the value of a good signal tracer,
and the younger technician will be de-
lighted with the help this servicing aid
can give, END

BENCH

on a strong local station.

SR M.
TESTED

The unit was checked and found to operate satisfactorily. It gets a good
signal between antenna and ground although it did not pick up a satisfactory
signal at the output of a converter stage in a ferrite-loop type receiver except

MAY, 1960
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CHROMA
TRACER

HEN a color TV receiver gives a
good Dblack-and-white picture but

does not produce a color picture, some-

thing is obviously wrong with the set’s
color circuitry. A fast but accurate way
of checking these circuits is to follow
the chroma signal to determine if it is
coming through. A tuned dc voltmeter
(chroma tracer) will do this job.

One such unit can be built around
a B6AMS. The tube’s pentode section
serves as a tuned 3.58-mc amplifier
while the diode forms a vtvm (see
diagram). Resistor R1 adjusts the
unit’s sensitivity. If the value shown
does not give a wide enough range for
very high signal levels, increase its
resistance o1 connect a 1.5-puf capacitor
in series with C1. R2 and R3 form a
network that develops a voltage in the
meter circuit which cancels the 6AMS
diode’s conlact potential. This arrange-
ment zeroes the meter when no signal
ig present. R3’s value may have to be
changed slightly to get zero deflection.

After building the unit, it must be
aligned. To do so, connect the chroma

SENSITIVITY

T1-CHROMA TAKEOFF TRANS (SYLVANIA N°120-0014)
T2~CHROMA BAND TRANS (N 120-0013 - SYLVANIA}
Simple chroma tracer circuit uses only
one tube.

tracer’s probe to the subcarrier gen-
erator of an operating color receiver.
Then adjust transformers T1 and T2
and trimmer capacitor C2 for maximum
meter deflection.

The chroma tracer lets us measure
the chroma signal and only the chroma
signal, thanks to the 3.58-mec tuned
amplifier. By following the chroma sig-
nal through the color circuits (in the
same manner you would cireuit trace
a radio receiver), the techmician can
find out where it disappears and start
looking tor trouble in that stage. While
the chroma tracer is a useful instru-
ment, it is not intended to veplace the
oscilloscope. It only supplements the
scope.—Sylvania News
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AUDIO
ATTENUATOR-
PADDER

for

LOW

LEVEL
TESTING

Tiny passive wunit
for making prac-
tical amplifier noise
tests with inputs of
1 mv or smaller

By HAROLD REED
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HEN testing audio amplifiers

we would often like to check

the microphone input vs am-

plifier output, and noise lev-
els with a microphone input. Unfor-
tunately, the voltage delivered across
its characteristic load impedance by a
low-impedance mike o1 other low-im-
pedance device is so low that it cannot
be measured with an ordinary audio
vtvm.

The standard way of getting around
this problem is to set an audio gener-
ator to some output level that can be
easily measured and use pads to reduce
the signal to the fraction of a millivolt
we apply to the amplifier’s input, vather
than try to use a microphone to supply
the input signal. But making the necces-
sary pads on short notice or trying to
find the ones you used the last time is
time-consuming.

I solved this problem by putting all
the pads (L-pads) into a single box;
a Signal Padder as 1 call it. By turn-
ing a single votary switch, I can now

The completed
Signal Padder.

s

S

Banana plugs on the instrument’s
rear plug into an audio oscillator.

select the proper impedance source for
the amplifier and the desired input
voltage.

How it's made

All parts ave built into a 23% x 2%
X 1%-inch aluminum box. I installed
two banana plugs on the back of the
box so it would plug right into my
oscillator. Binding posts on the left
side of the case are connected to the
banana plugs and are used to take
voltage 1eadings. Leads from the ba-
nana plugs to the pads are kept short
and are twisted together. The circuit
is shown in Fig. 1. Just remember to
keep all leads as short as possible and
you won’t have any trouble. A chart
cemented to the top of the case lists
levels and impedances.

Using the padder

After the unit is plugged into or
otherwise connected to your oscillator,
connect an audio vtvm to its input bind-
ing posts. The amplifier is connected to

RADIO-ELECTRONICS
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Pl
C

INPUT .5V

C
ke

R1—240,000 ohms
R2—130,000 ohms
R3—75,000 ohms

R7—120,000 ohms
R8—62,000 ohms
R9—36,000 ohms

R4—180,000 ohms RI0—5] ohms
R6—110,000 ohms R11—150 ohms
R6—62,000 ohms R12—240 ohms

All resistors are /3-watt unifs. Actual volue should be
as c/ose as possible 1o the indicoted valve, so select

the output binding posts on the right
side of the case. No input impedance
load is needed since it is indluded in
the device. Set the switeh for the de-
sired impedance and dbm level.

Next set the oscillator output for
0.5 volt on the vtvm. This is the input
voltage to the Signal Padder. When
this is done, the selected output is fed
to the unit under test.

Any practical output level can be
arranged for. Or by changing the input
level you can change the output. I used
three of the most common low-imped-
ances and power levels in my unit.
Others can be added.

Accuracy depends on the tolerance of
the resistors you use. For a really pre-
cision unit use selected 19¢ units. If
you decide to use 109 1resistors, check
their resistance and use the ones that
come closest to the desired value.

Additional pads

To add another pad we have to know
what voltage level we want wo dupli-
cate. If the device is rated in Ndbm (a
given number of decibles below 1 mw),
we find this power level first hy using:

W = (1 x 107*)/ (antilog —55 dbm
107") where W is watts and 1 X 107 is
equal to 1 mw. For example, let’s tiy
and duplicate the output of & 50-ohm

OUTPUT
E2

L —
Z MATCHED

Fig. 2—Basie L-pad arrangement.

MAY, 1960

2500 /stb
- —500B}
psoft
: —5DB'
2508
4 —50DB

J3
&)

ourpuT |
3,
J4 Fig. 1 — Cir-
: cuit of the Sig-
nal Padder.

the units you use by ckecking them with a resistance
tridge
J1, 2, 3, 4—binding posts
Pl, 2—banana plugs
S1—2 poles, 9 positions {Mallory 3229J
or equivalent)
Dial plate (Mallory 459 or equivalent)
Case, 234 x 2l/g x 134 inches
Miscellaneous hardware

Test setup for feeding very small test
voltages to an amplifier.

TEST INSTRUMENTS

mike rated at —55 dbm. Our formula
would read:

W = (1 x 10 %) /(antilog — 55 dbm
x 10 ") and the power level comes out
to 3.16 x 10 * watts.

The next step is to find the voltage
across the characteristic load imped-
ance. E* = VWZ. Using the preceding
example, E° = 1316 x 10™ x 50
and E, which comes to 0.398 or vrounded
off, to 0.4 mv. Some handbooks' give
tables of power and voltage levels re-
Terred to 1 mw. Remember, « power
tevel holds for any impedance, but the
coltage holds only for a given imped-
ance.

The circuit of the L-pads is in IMig.
2. When not referring to a I-mw power
level, use the following simple equa-
tions: R1 = Z/C and R2 = Z/B wheve
Z is the output impedance and B and
C are from a table of values from a
handbook®. R1 is also equal to the im-
pedance multiplied by the voltage ra-
tio. So R1 = E1/E2(Z). R2 can also
be determined for attenuations from 20
to 100 db simply by dividing the im-
pedance the pad is to work into by 0.95.
Thus R2 = Z/0.95. END

References

I Langford-Smith, Radiotron Designer's Handbook,
Fourth Edition, 1952, page 814.

2 Allied's Electronics Dala Handbook, Second Edi-
tion.
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Inside the Signal Padder. Resistors are
wired directly to the switch and binding-
post terminals.
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The master plot screen on which the game is played.
Umpires—in foreground—monitor the play and evaluate results.

WAR game, as defined at the
Naval War College, is a
“generic term describing the
means for simulating the play

of systematic strategic or tactical oper-
ations of opposing forces.” In the past,
war games were played with small
models of ships, aircraft and sub-
marines manipulated on the floor of a
large auditorium. The opposing sides
consumed hours of time to play out
only a few minutes of actual action. Ex-
perienced senior officers did the umpir-
ing. They used the roll of dice to pre-
dict the probabilities of damage.

The speed and complexity of modern
warfare have outstripped these methods.
Fortunately, the very technological con-
cepts that have given rise to the new
concepts of naval operations have also
provided the means for updating war
games. The Navy Electronic Warfare
Simulator (NEWS) 1is the vehicle
developed to answer the nuclear-age
need in war gaming technique. Costing
over $7.25 million, containing 250,000
terminations interconnected with 2,500
miles of wiring, using 10,000 tubes and
drawing an equipment electrical load
of about 250,000 volt-amperes, the
NEWS is an electronic engineer’s
dream-—one of the most elaborate elec-

* Lieutenant Commander, US Navy, Naval

War College, Newport, R. 1
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tronic equipment systems ever assem-
bled under one roof.

General description

The NEWS is primarily a two-sided
electromechanical warfare simulator
making available the elements of mobil-
ity, firepower and intelligence to oppos-
ing commanders for use in controlling
assigned forces as programmed in an
operational war game. Command de-
cisions are based on simulated infor-
mation the commanders receive (similar
to what they would receive in actual
combat at sea), and vesult in inter-
actions which are then assessed and
evaluated by the NEWS in percentage
of damage to engaged forces.

Outputs of the assessment and evalu-
ation processes modify the mobility,
firepower and intelligence available to
the two forces. Human umpires can
interpret or override any portion or all
of the computed damage results. These
modifications are fed back to the com-
manders, who are now confronted with
a new situation requiring a new esti-
mate and new decisions. This continuous
dynamic *closed-loop” play in real time
provides the technique for the conduct
of educational war games.

Functional areas

The NEWS occupies a building a
biock long and three stories high, and

Naval Electronic
Warfare Simulator
brings atomic-age
techniques to
traditional war
games

By D. C. REDGRAVE*

extending to over 35,000 square feet of
floor space. Within that area are 20
command cenlers, a large umpire ared,
a communication control room, main
control room and equipment room. Fig.
1 is a simplified schematic that shows
the NEWS major components and the
flow of electronic and mechanical data.
The 20 command centers (10 to each
gide) are manned by the commanders
and staffs of the active forces in a war
game. Each command center has facil-
ities for maneuvering forces (one to
four forces per command center),
obtaining radar detection and evaluated
CIC (combat information center) infor-
mation, weapon control (four weapons
per force) and communications (eight
voice and one teletype channel per com-
mand center). Plotting boards maintain
navigation information, and meters in-
dicate the percentage of own-force effec-
tiveness remaining at all times. One of
the command centers on each side is
that of the admiral, who has only one
force (his flagship) and directs the
action through communications to other
command centers, as would be the case
in a real engagement.

The wmpire area is dominated by the
great squarve wmaster plot screen, 15
feet to a side. The movements of all
48 forces (24 to a side) are projected
on this screen as shaped, colored images
(green, white or amber) by 48 optical

RADIO-ELECTRONICS
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ACTIVE INDICATOR 2@ @:@ ®
A \ @ ®

b /5, MANUAL SET KNOB~_|

COUNTER CONTROL SWITCH ~

_ £/w RAPID
TRAVERSE SWITCH

COURSE DIAL |

ACTIVE SWITCH

SPEED DIAL~_]

SPEED RANGE
MULTIPLIER SWITCH

B 1 oo e
3=
270 VDC{:?@ E %
N C—— L

5200 KNOT SPEED
"RANGE INDICATOR 7]

LIMIT & UNUSABLE
RATIO WARNING

N/S RAPID

I~ TRAVERSE SWITCH

— N/5 COUNTER

£/W COUNTER

[ —

| TE/W MANUAL SET KNOB

COURSE CONTROL SWITCH

[~
REMOTE CONTROL INDICATORS

SPEED CONTROL SWITCH

|-— 50 KNOT SPEED RANGE
INDICATOR

117V, 60 ns
k= UL Fig. 2—Navigational
computer, front
- panel.
500 KNOT SPEED RANGE
INDICATOR
POWER ON
INDICATOR

MASTER SWITCH

7LATCH RELEASE

projectors. Large panels on each side
of the screen contain 5,136 lights show-
ing the complete weapon-target status
of all 48 forces. Below these, meters
show remaining effectiveness of each
force.

Positioning forces

A grid coordinate system positions
all forces in the NEWS. The simulated
ocean area is gridded into 4,000 x-co-
ordinates measured from the western
ocean boundary to the east, and into
4,000  y-coordinates measured from
south to north. The z-coordinate, for
aiveraft altitude and submarine depth,
is introduced into the display system
via the force characteristics panels.

The umpires have facilities to control
the *‘ocean size,” making the screen
represent an area 40, 400, 1,000 or
4,000 miles on a side; the problem
speed, 1, 2 or 4 times clock time; damage
assessment, and other factors such as
force and weapon characteristics, com-
munication networks and intelligence-
type information to command centers.

The communication control room sets
up and patches networks as required
by the commanders. It also contains
facilities for leaking communications
from one of the opposing sides to the
other when the umpires detect viola-

50

tions of radio security. The main con-
trol room houses the 48 nawvigational
computers, one of which appears on the
cover picture, also the controls for area
size, problem clock time and problem

speed. The equipment room includes
the damage computer and various elec-
tronic and electromechanical compo-
nents of the maneuver and display, and
the communications subsystems.

Navigational computer

When a commander in a command
center maneuvers his force by adjust-
ing the course and speed dials, he is
remotely transmitting a signal to one
of the navigational computers (see
cover picture). The computer simulates
the course and speed of his force by
generating rectangular coordinate data
from the course and speed inputs
(polar voltages) so that the movement
of a force—on any of the four ocean
sizes and at any of the three clock
speeds—can be presented on the master
plot sereen.

Speed is set in—either locally on the
front of the computer (Fig. 2) or re-
motely from the parent command cen-
ter—by a speed switch. (Fig. 3 is a side
view of the computer opened for inspec-
tion or service.) The speed control
motor rotates in the direction speci-
fied by the switch to increase or de-
crease the speed setting. The motor
shaft votation transmits speed output
information to local and remote indi-
cators and to the speed voltage resolver.
A top-speed-limiting facility located on
the force characteristics panel is con-
nected electrically to this speed system
to limit the top speed of the force.

Course information is set in—either
locally or remotely—by a course switch.,
The course control system is generally
similar to the one for speed. Speed in-
rut is represented by a 60-cycle voltage
and course input by the mechanical
angle of a shaft.

The output of the speed Variac is
exactly proportional to the speed dial
setting controlled by the speed switch.
This output is applied to the stator
terminals of the sine-cosine resolver,

One of the 20 command centers. Officer in left background

adjusts course dial and altitude level; officer in foreground is probing
radar pip and reporting results to superior by radiophone.
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a transformer in which the angle be-
tween primary and secondary windings
is continuously adjustable. It resembles
a small wound-rotor induction motor
with two stator windings at right
angles to each other. The speed voltage
E is fed into the stator winding and the
motor shaft, geared to the course dial,
rotates through an angle ¢ in accord-
ance with course information.

The output of the resolver is, then,
two rectangulalr (x and y) voltages
proportional to the speed and course.
(The x-coordinate Ex is equal to E
sine 8 and the y-coordinate voltage E,
is equal to E cosine 6. These coordinate
voltages, after suitable amplification,
are applied to one of the optical pro-
jectors, which displays a shaped image
representing that particular force on
the screen. The projector unit (contain-
ing the lamp and reflector) of the
optical projector is supported by a
gimbal mounted in a pivot support and
positioned by the x and y synchro
voltage input. The heading of the
shaped image—as distinct from the
position—is controlled by a separate
synchro voltage from the computer
course information.

In addition to positioning the image
of its force on the screen, each com-
puter supplies a number of other out-
puts, including digital counter readings
to the parent command center (also
displayed on its own front panel) as
well as information used in the com-
mand center to plot own-force position
for navigational purposes. The course
and speed information is furnished to
the radar display system and the dam-
age computer.

The navigational computers have
three auxiliary control functions that
provide greater convenience and more
flexibility in programming and opera-
tion. Rapid traverse enables the force
controlled by the computer to be slewed
rapidly across any ocean size before
the start of a game. Transmission syne
provides rapid rotation of the electro-
mechanical transmission input shafts
to permit meshing the change gears in
a few seconds. Position matching is a
remotely  controlled operation for
matching the position of one force
with that of another (such as an air-
craft on the deck of a carrier or a
Polaris missile in a submarine). With
this feature it is possible to slave three
forces to one master force, or to three
different ones.

Damage computer subsystem

The damage computer is the most
novel equipment from an electronic
standpoint. Unfortunately, its very
complexity prevents its being described
in detail here. This partial treatment
is due only to the difficulty of describing
it—the subsystem is possibly the most
important feature of the NEWS, and
would be well worth an article in itself.
The reader can get a rough idea of its
complexity from the flow diagram,
Fig. 4. Not all the components shown
in that diagram will be mentioned, and
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Fig. 3—Side view of computer. Some components
mentioned in text are on the opposite side.

those that are must in most cases be
discussed in terms of what thev do,
without attempting to explain how they
verform their functions.

One of the features of the damage
computer is a sequential switch that
somewhat resembles a magnified tele-
phone-exchange stepping switch. It eon-
sists of 193 vertical rows (192 weapons
and one test circuit) of 14 active con-
tacts each, all arranged on the pe-
riphery of a circular tub. Fourteen
brushes sweep across the active con-
tacts of each vertical row once a second.

Another portion of the computer
congists of a bank of 2,000 Helipots,
grouped in 20 horizontal rows of 100
pots each.

To simplify the required machine
parameters, the 192 weapons (4 =ach
for each of the 48 forces) ave divided
into a possible 20 weapon types (such
as b-inch guns, missiles, torpedoes or
depth charges) and the 48 forces arve
grouped into a possible 20 target types
(such as cruiser, destroyer, aircraft or
submarine).

To follow the operation of the dam-

age computer subsystem, let us assume
that the commander of White Force
25 sees a pip on his radar. He inter-
rogates (or probes the pip with an
electronic eye) this target, and obtains
such information on it as has been pre-
pregrammed. (This information may
change during an action—for example,
a pip at maximum radar range may
zive only the bearing of an opposing
force; as range decreases, the type of
target, its range and other information
may become available, as would be the
case in a real engagement.) The com-
mander decides to acquire (place him-
self in readiness to fire on) this target
with his weapon C. (The four weapons
per force are identified as A, B, C and
D.) The acquisition button of weapon
C is pressed, starting a chain of events.
The computer picks up, from the
navigational computer, the coordinates
of the weapon and the target (Green
Force 1) and calculates the range. It
also computes, from a number of fac-
tors, a probability of a hit, and, if there
is a hit, the amount of damage that
might be inflicted. A steady light is
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lighted on the weapon target status
boards (matrix) in the umpire area to
let the umpires know what target the
weapon has engaged. Five of the po-

tentiometers, those programmed for
weapon 25C against target Force 1, in
the 2,000-pot bank are connected to the
sequential switch and their output is
sampled once per second for calculation
of the hit probability and damage per
hit. All this flow of information takes
place even though the weapon does not
fire at the target. But unless the weapon
fires, there is no output from the hit
resolver and damage resolver.

The sequential

switeh that
samples all
weapons once

each second.

When the commander of White Force
25 presses his firing button, two pulses
are sent out. One rings an ‘“under-
attack” gong and lights an indicator
for Green Force 1 for 25 seconds. It
also causes the steady light for weapon
25C in the umpire area to blink for
25 seconds, informing the umpires that
firing has commenced.

The other pulse is routed through
the sequential switch to the hit resolver,
where it triggers a gate. A random
noise generated in the hit resolver is
trying to feed pulses continuously
through this gate. The length of time

the gate is open is determined by the
height of the hit probability pulse (50
to 80 volts) as determined by the com-
puter. If the gate is open long enough
for three noise pulses to get through),
a hit pulse is generated. Employment
of the noise generator results in a
randomization of hit probability not
under human control.

If a hit vesolver gate pulse is re-
ceived, the damage vesolver generates
damage pulses through a gate as in the
hit resolver. Each damage pulse repre-
sents 19 damage to the target.

The number of damage pulses gen-
erated is preportional to the voltage of
the damage weighting pulse from the
control function computer. The damage
weighting pulse varies between 50 and
80 volts, with 50 volts representing
zero and 80 wvolts representing 1009
damage. If the damage 1resolver is
operated in the “fixed” mode, the dam-
age pulses have a frequency of about
45 ke and their number is proportional
to the amplitude of the damage weight-
ing pulse. If the damage resolver is

operated in the “random” mode, a
chance factor is introduced. The pulses
occur at random intervals and the

number of pulses will vary above and
below that which would be expected
from the amplitude of the damage
weighting pulse.

Since there is only one damage
resolver in the system, the pulses must
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Fig. 4—The damage computer, Simplified schematic and
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be routed to the correct target. The
coincidence gate is again used. The
damage pulses are routed to all tubes
in the damage distributor but there is
no output from them until another
pulse is received. This is a 30-volt
pulse P3 fed from the vertical row
of the sequential switch for (in our
example, 25C) the weapon to the acqui-
sition switch assembly. The acquisition
switch for weapon 25C is pointed at
Force 1, so the tube in the damage
distributor for Force 1 is gated. The
damage pulses then feed through this
tube to the vehicle effectiveness remain-
ing converter (VERC). In the VERC,
the damage pulses are uvecorded by
electronic counters and the percent
damage is converted into percent effec-
tiveness voltage. The counters of an
undamaged vehicle will read 00, and
its effectiveness voltage will be 28,
giving an effectiveness reading of 100%
on the effectiveness meters. After a hit
which causes, for example, 25% dam-
age, the damage resolver will generate
25 pulses which will give a reading of
25 on the vehicle effectiveness register
converter damage counters. This pro-
duces an effectiveness voltage of 21,
which gives an effectiveness of 75%
on the effectiveness remaining indi-
cators.

The percent effectiveness voltage is
transmitted from the vehicle effective-

indicator, effectiveness remaining indi-
cators in the target command center,
umpire area and the force character-
istics panel in the control room.

If the target damage equals or ex-
ceeds 1007 (effectiveness remaining is
zero), additional outputs from the
VERC indicate to the umpires that the
force has been killed and also prevent
the force killed from doing further
firing.

Another feature of the damage com-
puter, one not always used, is per-
mitting the firing force to know he has
registered a hit. To do this, the coin-
cidence gate is again employed. The hit
pulse generated in the hit resolver is
on one line and fed to all tubes in the
hit indication driver group. A 100-volt
synchronizing pulse (P4) from channel
8 of the sequential switch goes out on
the vertical row to the weapon channel
in the hit indication driver group. In
our example, weapon 25C vertical row
is connected to the tube for 25C and, if
a hit is made, a pulse is fed through a
switch {manually preset) on the con-
trol indicator to the command center.
If permitted, the commander of Force
25 knows when he has obtained a hit.

While the discussion on the damage
computer subsystem takes a lot of
words, the actual hit computation, dam-
age assessment and hit indication for
any one weapon take place within 4.5

ELECTRONICS

system can sample all the possible 192
engagements once each second.

Summary

The NEWS represents a novel con-
cept in the employment of a computer
as a military problem aid. Computers
have been used to help analyze various
aspects of warfare, but in these cases
mathematical models describing a rigid
situation have been fed into them, and
an outcome, or series of outcomes, has
been the generated result. In the NEWS
the situation is not rigid, and the com-
puter serves to assist in the rapid as-
sessment of weapon employment as dic-
tated by the opposing commanders. The
NEWS does not provide for automatic
operation but rather for manual varia-
tion in the parameters of the various
elements of warfare. The skill in the
exercise of professional military judg-
ment is the most important element in
the NEWS.

The full potential of the Navy Elec-
tronic War Simulator is rapidly gaining
recognition, though years of operational
experience may be required to realize
all its potentialities. It has already pro-
vided the US Navy with an immeas-
urably valuable vehicle on which to
further the education of its officers
and to provide them the opportunity to
gain significant command experience in
various aspects of modern naval war-
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Two electronic instruments pron-
ise to help yow live longer by
keeping yowr heart pumping

By DR. BERNARD S. POST *

EDICAL electronics is the spe-
cial field which deals with all
electronic devices and tech-
niques used in the diagnosis

and treatment of disease in the human
body. It also includes special pieces of
apparatus used in basic medical re-
search, Among such equipment are two
items which are more spectacular than
others in their application. These are
the cardive Pacemaker and cordiac
defibrillator,

The Pacemaker is used if the heart
has stopped completely or is not beating
rapidly enough to maintain life, as in
certain forms of heart block where the
pulse beat may fall to a rate of 30 or
less. The heart is essentially a four-
chambered pump (Fig. 1) which oper-
ates on a mechanical force basis. It
pumps blood through the organs, sup-
plying them with nutrition and oxygen
and a way to eliminate waste products.
The chambers of the heart contract in
a definite sequence called the caidiac
cyele. The contractions are controlled
and timed by nerve impulses. These im-
pulses are electrical in nature, as has
been demonstrated with oscilloscopes
and electrocardiographs.

In some situations the nerve mecha-
nism in the heart isx either poisoned by
the toxic produets of disease or scar

*BS, MD, PGME of IRE. In charge, Electro-
myography Laboratory, St. John's Episcopal
Hospital, Brooklyn, N. Y.
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tigsue constricts the condueting tissues
in the heart. When this happens, some
of the impulses which initiate the nox-
mal contraction cycle are blocked and
insufficient contractions take place per
minute. This causes a deficit in the sup-
ply of food and oxygen, which can re-
sult in death. In these cases there is
time to supply the patient with an
artificial Pacemaker which takes over
the nerve tissue’s job and sets up a
cycle of impulses that keep the heart
beating properly. This equipment, if
available, can also be used on a patient
who may have died suddenly from shock
or during surgical procedure. If used
promptly, normal heart action may be
re-established.

There are other diseases which affect
the human heart by sctting up a period
ot wild, asynchronous contractions of

external Defibrillator.

Pacemaker, Monitor

Cardiae
and Electrocardioscope in use.

all the chambers. This condition is
called fibrillation and wmay involve
either auricles or ventricles or both.
When the heart fibrillates, it twitches
in all directions at the same time and
there is no concerted, unified pumping
action. The condition rapidly leads to
death because, even though the ven-
tricles are beating, the body is not get-
ting enough blood to carry on its vital
function. The defibrillator is a piece of
equipment used to re-establish a suit-
able rhythm. It delivers a pulse to the
ventricles each time a switch is de-
pressed. This pulse, known as a counter-
shock, has a fixed 0.15-zecond duration
with a 1.5- to 8-amp current. The shock
will sometimes stop the heartbeat com-
pletely, after which the Pacemaker is
applied. Or the heart may be shocked
out of fibrillation and made to beat

RADIO-ELECTRONICS



Fig. 1— The human heart: a

PULMONARY
ARTERIES TO LUNGS

ELECTRONICS

ARTERIES

OXYGENATED BLOOD TO BODY

schematic drawing; b—block

diagram—hydraulic analogy to demonstrate force-pump action.

regularly on its own. Countershock
voltage may be applied in steps up to
750 and up to 15 amps can be applied
through the closed chest wall. The
power relay contacts and isolation
transformers will safely transmit 12,-
000 watts. The automatic timing circuit
which fixes the impulse duration at 0.15
second will not allow successive counter-
shocks more often than one per second,
to protect the patient from undue

heating.

Pacemaker circuit

Fig. 2 is a typical example of Pace-
maker circuitry. Power to the instru-
ment is controlled by an ON—OFF—STAND-
BY switch (8) located on the front
panel. All power is disconnected in the
OFF position. In STANDBY, all circuits
are activated with the exception of the
pulse output jacks to the patient’s elec-
trodes. These are energized in the oN
position. With the switech in oNn or
STANDBY, the POWER INDICATOR glows.
The PULSE INDICATOR is excited only in
the ON position and only when a pulse
occurs. This makes the lamp flicker
once for each pulse. A typical power
supply consists of a transformer and

SPKR
— AUDIO
AMPLIFIER

0SCILLOSCOPE

STANDARD

2 OR 3 STAGE

PUSH-PULL
FROM AMPLIFIER
PATIENT

ALARM DEVICE &
TRIGGERING
RELAY. CIRCUITS

T0 i
START PACEMAKER

a

selenium rectifier. They are used in a
conventional half-wave rectifier supply
that delivers approximately 325 volts
de. Ripple is filtered by R6 and C1.

The pulse is produced by the block-
ing oscillator pulse generator composed
of V1 and associated circuits. This is
how it works: Assume that €2 and C3
are charged in such a manner that V1’s
grid is negative with respect to ground.
If this potential is large enough, V1
is cut off and no plate current flows.
V1’s grid potential will then rise slowly
toward the voltage dictated by the set-
ting of the HEART RATE control (R2) as
C2 and C3 charge through R2, R3 and
R4. At scme point in this charging
cycle, V1 will start drawing plate cur-
yent which will flow through wind-
ing L2 of T2. This current flow induces
a voltage in L1 the upper part of T2
in the diagram, This in turn causes the
grid to go even more positive, which
causes even more current to flow in L2.
This regenerative action takes place
very rapidly and the current drawn by

V1 increases to the saturation point of

T2. Now there can be no further change

in current flow through the lower por-

seconds, the voltage on T2’s grid wind-
ing begins to drop, causing current
through V1 to decrease. A similar but
opposite action to the buildup portion
of the pulse cycle, takes place, return-
ing the circuit to cutoff. In so doing, C2
and C3 are discharged to a negafive
voltage with respect to ground and the
slow charging of the capacitors starts
another pulse cycle. RECT2 is used as
a diode and prevents negative over-
shoot of the pulse at V1’s filament. R5
and C4 form a shaping network to
round off the top of the output pulse.
The pulses flowing in the filament re-
turn circuit of V1 are coupled to the
electrodes through T3. R9 is the PULSE
AMPLITUDE control.

The HEART RATE control (R2) sets
the interval between pulses, and there-
fore the pulse rate, by controlling the
capacitor voltage toward which C2 and
and C3 rise during the charging part
of the cycle. The pulse at V1’s fila-
ment is coupled to the output through
coupling transformer T3. Pulse ampli-
tude is controlled by R9. The schematics
presented are not meant to be used as
a guide for the construction of a pace-

(Circuitry in such equipment

tion of T2’s winding. In 2 to 3 milli- maker.
2A3
OUTPUT TRANS
T3
cal.2e RECT 2
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Fig. 2 — Typical Pacemaker unit: a—block diagram of meonitor system to
start the Pacemaker automatically when it is needed; b—schematic diagram,
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Fig.

electrocardiograph

3 — Typical
waveform—onec cyele.

is critical and requires careful labora-
tory trial and checking before they can
be used, since improper use could result
in a death.)

The cardiac Pacemaker is often com-
bined with a device which monitors the
rate of the patient’s heartbeat and
automatically cuts in the Pacemaker if
the rate falls below a safe level. The
patient is wired to the circuit and re-
mains connected to the equipment at all
times, whether he is in his bed or on
the operating-room table. In cardiac
surgery, the hookup is made to the
limbs so that the chest is free for the
surgical procedure. The equipment con-
sists of three parts which are unified in
construction. On the left in the head
photo is the Pacemaker section; on the
right, the automatic monitor, and
above, a specialized oscilloscope called
an electrocardioscope. The apparatus
is compact and simple to operate. The
oscilloscope controls are standard. The
Pacemaker controls consist of two
potentiometers. One of them controls
the rate of stimulation (between 30 to
180 impulses per minute). The other
varies the voltage amplitude continu-
ously from 0 to 150. A neon signal light
is activated by each impulse for visual
reassurance that the current is flowing
to the heart muscle. Note also the
switching device which activates a jack
plug to transmit impulses directly to
the exposed heart during surgery if
necessary. These internal electrodes
may be placed directly by the surgeon
if desired.

The three monitor controls include
a potentiometer to regulate the audio
component of the electrocardiographic
tracing on the scope; a second one to
increase the sensitivity of the alarm
system which goes off simultaneously
with the Pacemaker is the patient’s
heart rate falls below a safe level, and
a third to vary the interval between
heartbeats (periods of asystole). A
neon signal light flickers for each heart-
beat. A panel light indicates power to
the preamplifier through the on—off—
alarm switch.

Reading heart action

The electrical activity of the heart
is picked up through the patient’s elec-
trodes, amplified by a self-contained
electrocardiograph amplifier and dis-
played on a long-persistance oscillo-
scope tube for continuous visual moni-
toring of the patient’s electrocardio-
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gram. The scope has a writing rate of
1 inch per second and a total sweep
time of 3 seconds. Electrosurgical in-
struments do not disturb the operation
of this instrument. The typical wave-
form picked up from cardiac output is
shown in Fig. 3.

The heart’s contractions are timed
and controlled by nerve impulses which
arise within the heart itself. As these
impulses stream through the heart, they
leave the tissue through which they
pass momentarily electronegative with
respect to the rest of the heart and
body. The resultant shifting of this
electronegative area with the passage
of the nerve impulse constitutes a
minute electrical current change which
produces the waveform shown in Fig. 3.
This wave is referred to physiologically
as depolarization. When the impuise
has passed, the muscle tissue returns
to its normal state by a process called
repolarization.

The letters P, Q, R, S, T are arbi-
trary names given to each part of the
total heart-contraction waveform. The
P-wave is the deflection produced by
auricular depolarization. The Q-wave
is the initial negative deflection caused
by ventricular depolarization. It pre-
cedes the R-wave, which is the first
positive deflection during ventricular
depolarization. S is the first large nega-
tive deflection of ventricular depolari-
zation. This does not contradict the
statement concerning the Q-wave, since
that is not always present and when it
is, it usually is of very small amplitude.
For this reason, I referred to it as the
initial negative deflection. The T-wave
is considered to be the repolarization of
the ventricular muscle. Sometimes a
repolarization wave for the auricular
muscle is also seen and, when present,
is referred to as the T,-wave. However,
it is rarely seen in the usual electro-
cardiographic examination of the heart.

The QRS complex which represents
the ventricular contraction is further
amplified by the monitor while all other
electrical activity is filtered out. The
QRS is converted to a neon flash and a
sharp audible note of about 800 cycles.

The audible signal of each heartbeat
immediately indicates any abnormality,
making it unnecessary to view the
scope constantly. This has its greatest
advantage in the operating room. If the
heart should stop or slow down, an
alarm will immediately go off. A loud
continuous 800-cycle tone (high A) will
sound when the time interval between
any two heartbeats exceeds the time
set by the systole (interval) control on
the instrument. This time may be
varied from 1 to 10 seconds (6 to G0
beats) per minute. When the alarm
sounds, the pacemaker section is ener-
gized through a relay timing circuit,
and begins to produce monophasic
round-topped 3-millisecond impulses.
These are optimum for cardiac stimu-
lation but can cause no physical dam-
age. The low internal impedance (less
than 50 ohms) permits better than ade-
quate power output even across very
low body resistances.

Thanks to close cooperation between
medical men, electronic engineers and
workers in medical electronics, progress
has been accelerated in this field in the
last 15 years. Equipment for diagnostic
and therapeutic purposes has been pro-
duced to fill each need as it arose, so
today our instruments border on what
would have been unbelievable 20 years
ago. Recent reports mention transistor
cardiac Pacemakers small enough to be
implanted in the body tissues (2 inches
in diameter by % inch in thickness and
permanently encased in epoxy resin)
and with a battery life of nearly 5
years. These are in operation in a
number of human patients as well as

laboratory animals. This has taken the
patient out of his bed and made a use-

ful human being out of him, rather
than a medical oddity.

A number of other electronic applica-
tions to medical problems will be dis-
cussed in later articles. The series is
being written so all technicians may
have some insight into the electronic
requirements of modern medicine and
also in the hope that some of you may
be stimulated to go still further in
this field. END
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OME—or maybe a great deal—of

our future electric power may be

generated by one of th: uncon-

ventional means shown on this
page. This was the theme of a recent
demonstration at the Westinghouse Re-
search Laboratories.

Basically, it was pointed out, the
ideas are not new—their application to
power production is. The fuel cell dates
back to Sir Humphrey Davy in 1802,
thermoelectricity to Seebeck in 1821,
and thermionic effects to Edison in 1878
and magnetohydrodynamics to Faraday
in 1831.

The devices that were demonstrated
produced direct current at potentials
ranging from a fraction of a volt to
about 380 wvolts, and powers from 0.2
watt to 5 kilowatts.

At present all are highly experi-
mental, and electricity produced by
them is far more costly than by con-
ventional methods. But even now one
or another of these generators may be
economic for certain applications, such
as those in which noise or vibration
cannot he tolerated, or for use in remote
areas (the Russians sell a kerosene-
powered thermoelectric generator to
operate a radio in remote areas).

Within a few years, it is expected
that the power available from devices
using these techniques will be vastly
increased, with possibly a correspond-
ing drop in initial cost and fuel ex-
pense. END

In the fuel cell at A, carbon and oxygen
or air are consumed in a high-tempera-
ture furnace (about 800°C) to produce
electricity. Such cells may be capable
of producing 2 kw per cubic foot of cell
(excluding surrounding furnace). In
the thermionic converter (B), a vac-
uum-tube cathode (filament) at high
temperatnre emits electrons which are
collected at the anode and do wuseful
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work passing through a load to the
cathode. This wunit produced small
amounts of power at 3-volis—Ilit a pilot
lamp brightly and turned a tiny fan,
The tube is a “soft’ type, containing
cesiunl gas.

This magnetohydrodynamic generator
{see RADIO-ELECTRONICS, January,
1960, page 8) blasts ionized gas through
a magnetic field at velocities from 1,000

ELECTRONICS

to 2,000 miles per hour to generate cur-
rent. The generator shown (C) pro-
duces about 1 watt—a larger unit dem-
onstrated at the same time was capable
of 3-kw output. The thermeeclectrie
generator at D consists of a large num-
ber of therniocouples, uses propane gas
for heating. It produces 100 watts. A
1,000-watt unit—powered by nuclear
fuel—is under construction.
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The Ear Is Not Fooled (Much)

A series of experiments in which
listeners were given the opportunity
to rate various types of stereo sys-
tems was described by Harwood B.
Moore of the General Electric Co.
Utica, N.Y.

Various types of stereo and partial
stereo, including regular stereo sys-
tems with two distinet channels, sat-
ellite systems with mixed bass, and
single-cabinet stereo systems, were
used in the experiments. Though
nothing startling came from the ex-
periments, many high-fidelity affi-
cionados had their previous opinions
confirmed. The listeners almost
unanimously preferred  the true
stereo over all other systems. And
the closely placed speakers of the
single-cabinet systems gave the lis-
teners less feeling of stereo than any
of the others.

H

Stereo at 17 ips

D1. Peter Goldmark of the CBS
Laboratories unveiled a new tape
playing and recording system at the
IRE convention. It consists of a
revolutionary new tape that pro-
duces good sound at 1% ips and a
stereo tape-changer mechanism that
plays for five hours without atten-
tion. The tape is 150 mils wide and
carries three tracks. Two are the
ordinary stereophonic pair. The
third track-—situated in the center
of the tape—is intended to carry the
reverberated and delayed sound
which is an important part of what
the listener hears in a concert hall.

at the 1960
IRE CONVENTION

Engineers’ meeting and show held in
New York March 1960, brings out
some original ideas and novel gadgets

(See News Briefs for other convention news)

Experiments show this sound adds
greatly to the illusion of realism.
Each track is 40 mils wide.

The tape is wound in sealed car-
tridges approximately 381 inches
square and 5/16 inch thick. Each
tape plays 64 minutes and can be re-
wound in 20 seconds. Dr. Goldmark
stated that Zenith in this country
and Grundig in Germany intend to
market the equipment in 1961.

The CBS instrument may not be
the only tape changer to appear in
the near future. Another changer
was described to the convention by
Marvin Camras, whose work was
largely responsible for our present-
day magnetic recording equipment.
Camras’ changer is to be compatible
with existing tape recorders and
players, only a takeup reel with a
ball detent in the hub (costing about
50c) would be necessary, said
Camras. Inexpensive adapters could
modify the same players for semi-
automatic operation. The system is
applicable to all type speeds and
modes of operation.

Human Body a Broadcaster?

Muscles of the human body origi-
nate radio-frequency signals, mem-
bers of the IRE were told at the
recent convention. Frequencies as
high as 150 ke have been detected,
but higher-frequency radiations may
exist.

According to Dr. Volkers of Cohu
Electronics, one of the authors of
the paper presented to the IRE con-
vention, signals are emitted by
muscles in action, such as those of
the chest while inhaling. No signals
were sent out during exhalation,
though they continued if the subject
inhaled and held his breath. Another
interesting feature is that some of
the smaller muscles of the body
transmit stronger signals than larg-
er ones. Thus, exceptionally strong
signals are sent out from the muscles
of the little finger. The only part of
the body that does not transmit sig-
nals, Dr. Volkers found, is the head!
The signals are in the form of sharp
spikes.

Varicaps Tune Auto Radio

One of the few new departures
that appeared at the Radio Engi-

neering Show was a remote radio
tuner in a car steering wheel. Ex-
hibited as an experimental model by
Hughes Aircraft Co., the tuner uses
voltage-variable capacitors to tune

the receiver. Pushbuttons in a head
mounted in the center of the steering
wheel select stations. The receiver
itself may be mounted in the usual
place (where it may be tuned manu-
ally when expedient) or in any other
desired location in the car.

Ultrasonics Measures
Liquid Flew

Two papers presented at the con-
vention described how ultrasonies
can be used to measure flow of lig-
uids. Both pointed out that the speed
of sound is low enough that, in a
moving stream, a transverse acous-
tic wave is carried along by the
stream as it passes through the
water. If acoustic signals—sonic ov
ultrasonic — are introduced into a
flowing stream-—either a river or in
a pipe-—and reflected from the oppo-
site side of the stream, they will
have traveled a longer distance in a
flowing liquid than in a still one, and
the length of the path would increase
with the speed of liquid flow. Thus,
measuring the time required for the
signals to return measures the rated
flow. One of the papers, presented
by Miller, Richardson and Serotta
of Raytheon, discussed measuring
river flow; the other, by Dahlke and
Welkowitz of Gulton Industries,
measurement of flow in pipes. END
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By EDWIN BOHR

ERE is a microminiature tran-

sistor amplifier you can build

and hide behind a postage stamp.

The circuit-board area is less
than 0.5 square inch.

The circuit is ultra simple, too. The
only components are three transistors,
three resistors and one capacitor. Cost
is low, and assembly is unusually easy.

Circuit simplicity and reductions in
commmercially available component sizes
make a home-built amplifier of such
exceedingly small size possible. Resis-
tors are 1/10-watt type and the elec-
trolytic capacitor is the minimum-size
variety sealed in a ceramic or aluminum
sleeve.

The transistors are the smallest
available, 2N207’s. However, other
slightly lavger transistors, the 2N105
for example, can be used without in-
creasing the circuit board size.

Circuit details

The direct-coupled circuit is a Philco
development and appears on the data
sheet for the 2N207. The collectors of
V1 and V2 operate at about 0.3 volt.
This mode of operation yields some-
what less than normal gain, but is
tremendously simple and gives a con-
siderable rveduction in transistor-pro-
duced input-stage noise.

v1,2,3=2N207

AUDIO—HIGH FIDELITY

POS TAGE -

Microminiature unit is ¢ complete

3-transistor amplifier

Resistor R3 supplies bias current
for the input transistor (Vi) and,
because of the direct coupling, sub-
sequently controls the bias current for
the second stage and output transistor
V3.

Because transistors, even of the same
type, vary enormously in the amount of
no-bias current flow (Ie), R3's value
must be selected experimentally to pro-
vide optimum bias for V3.

Bias variations caused by changes in
temperature are reduced by dc negative
feedback, since R3 connects to V3’s
collector. For example, as V1's Ico in-
creases with temperature, V3’s collector
voltage decreases. This reduced voltage
causes less current to flow through R3,

partially compensating for the in-
creased Ico.
Generally, the circuit compensates

against temperature changes of bias
and operating point to about 107°F.
Above this temperature, the transistors
may be driven into nonlinear operation.
This, of course, results in distortion
and greatly reduced power output.
Fig. 1 gives the circuit details. Input
and output impedances are bkoth about
1,000 ohms. Maximum output vocltage
into the earphone is approxirnately 0.5.
"Earphone resistance is important.
Earphone voltage drop affects the bias

PHONES {IK DC}

2N207,-A,-B

R1-—3,300 ohms, [/10 watt (Allen-Bradley, Ohmite)
R2—2,700 ohms, 1/10 watt {Allen-Bradley, Ohmite)
R3—see text, |/10 watt (Allen-Bradley, Ohmite)

R4—pot 5,000 ohms, with spst switch
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C—2 uf, 6 volts, miniature electrolytic

BATT—I.34 volts (Mallory RM-400R, RM-40IR or
equivalent)

MIKE—Shure MC-| or equivalent

and operating conditions of all three
stages. Use an earphone with a dc
resistance of approximately 1,000 ohms.
Most 2,000-ohm impedance earphones
actually have resistances of about 1,000
ohms.

If in doubt, measure the earphone
resistance with an ohmmeter. Also, its
de resistance may be marked on the
box.

A volume control is needed to pre-
vent overloading and distortion on loud
signals from the microphone or other
pickup device. Fig. 1 shows how a
5,000-ohm volume control and micro-
phone connect to the amplifier input.

Fig. 1-b gives an alternate connec-
tion for coupling from a crystal detec-
tor or similar source.

Build one yourself

Fig. 2 shows the printed-circuit wir-
ing for this unit. However, ordinary
prepunched or solid insulating board
and standard wiring also work. Drill
holes, pull the leads through and tie
them together with short pieces of
small wire.

If equipment is available for drilling
small holes, use No. 76 wire drills for
the lead holes. This size is excellent for
capacitor, resistor and transistor leads.

Wire the circuit, but omit vesistor

COUPLING CAP
o—)

INPUT
P
CONNECTION

Fig. 1-a—Circuit of the 3-stage
amplifier; b—alternate input ar-
rangement for coupling from a
crystal detector or similar source.
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PHONES
L3

.

9/18"
80 000 000 00
DOTTED LINES ARE ETCHED-FOIL WIRING ON REAR OF BOARD < 3/4" .|
—a— .._é_

R3. However, be sure to leave a space
to connect R3 later conveniently.

Next, connect the volume control,
microphone, earphone and mercury cell.
Be sure battery polarity is correct.

Connect a voltmeter from terminal 4
to terminal 5 and select a value for R3
that produces a reading of about 0.8
volt. The vesistance may rvange any-
where between 27,000 and 180,000 ohms.

For convenience, temporarily con-
nect a 250,000-ohm variable resistance
—a volume control will do—in place of
R3 and adjust it until 0.8 wvolt is
measured. Then measure the rvesistance
of the control with an ohmmeter and
substitute the neavest value of fixed
resistance.

If the measured vesistance of the
variable control is 110,000 ohms, use
either a 100,000- or 120,000-ohm fixed
resistor. After the fixed resistor is in-

stalled, it is a good idea to remeasure
V3’ collector voltage to see if it is
still approximately 0.8 volt.

When transistors are changed or
swapped, even though they are the
same type, R3’s value will have to be
readjusted.

If ultra-low noise levels are needed,
the selected low-noise 2N207-B’s and
2N207-A’s should be used in the first
two stages. However, the 2N207 is a
very-low-noise unit and we feel it is
satisfactory for most applications.

Operating notes

The amplifier’s supply voltage should
be constant and present low internal
resistance. For this reason, a single

mercury cell is recommended.. Current

drain is roughly 2 ma.
A tiny RM-400R operates the ampli-
fier for about 40 hours, and the RM-401

Power Amplifier for

By JOHN A. DEWAR

IF you have ever tried to connect a

power amplifier to an ac-de receiver,
you know the difficulties involved with
hum and hot line connections. The
power output amplifier described here
solves the ac—de¢ coupling problem and
also kills another bird with the same
stone.

Being a little Scottish by nature, I
have long worried about what to do
with power transformers from ¢ -olete
radios. Many of these with a 2.5-volt
heater winding for 45, 46, 47 or 2A5
output tubes are husky types that put

RECEIVER
OUTPUT
STAGE

x| x
n
o
<
e+
S
o
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[
<)
[e}
=
p=3
400V APPROX
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AC-DC Sets

out 350-400 volts at more than 100 ma.
Brittle insulation and potted trans-
formers make rewinding the 2.5-volt
secondary to 6.3 volts impossible. How-
ever, by using a 1619 tube, we can still
use the 2.5-volt secondary and extend
the useful life of those old transformers.
(New, this tube runs about $4; surplus
less than 50c.)

The 1619 is a metal tube, similar to
the 6L6 but with a 2.5-volt 2-amp di-
rectly heated filament that can handle
up to 36 watts of audio in class-AB.
operation.

Characteristics of the 1619 are:
—~ -~
5 2% 82 ey 2% gpf niy
i) = S mo ®= 5 =) BC>; [
O A geal Mz ATE Ass
AB, 400 300 50 —20 17.5 14,000
AB, 460 300 75 —16.5 36 6,000

The amplifier (see photo and dia-
gram) is built into a 4 x 11-inch chassis
and incorporates a unique system for
coupling to the ac-dc receiver. The
push-pull output transformer from the
obsolete radio is used as the push-pull
to input transformer for the amplifier.
The receiver’s voice-coil winding is
connected to the voice-coil winding of
the input transformer. This couples the
audio but isolates the amplifier from
the ac—dc set as long as the input trans-
former is left floating. Also, since the
dc resistance of the input transformer’s
grid winding is low, the amplifier can be
driven into the region of class-AB.

Fig. 2-a—Parts layout on the
printed circuit board; b—wiring
side of board shown approxi-
mately twice actual size.

gives approximately 400 hours of
operation.

To prevent ultrasonic parasitic osecil-
lations, keep microphone leads as shoit
as possible, or use shielded wire for
necessarily long leads. If the amplifier
is placed in a metal case, connect the
case to either terminal 3 or 5.

Any additional tendency toward
oscillation can be cured by connecting
a .05-pf microminiature ceramic capac-
itor from V2’s collector to terminal 5.
Do not connect capacitance aciross the
microphone or earphone because this
will produce resonances and an undesir-
able amount of sea-shell ringing and
noise enhancement.

You can get considerably more gain
and_better low-frequency response re-
sults'if C1 is increésed to 10 uf or more.
It may, however, increase the ampli-
fier’s size slightly. END

operation without running into serious
distortion caused by grid current.

Removing the screen connection from
the receiver’s output tube and con-
necting its screen to its plate for triode
operation gives less audio gain but bet-
ter quality and the output tube zcts as
the 1619’s driver. For better treble re-
sponse, remove the bypass capacitor
usually connected to the output tube
plate, since some of the highs will be
lost in the distributed capacitance of
the succeeding transformers.

The impedance of the output trans-
former is not critical—about 10,000
ohms is suitable. I even used a vibrator
transformer in my unit. Strange as it
may seem, this gives good audio re-
sponse and has a large power-handling
ability. Either half or all of the center-
tapped low-voltage winding can be used
for best impedance match.

No claim is made that this is a high-
fidelity amplifier, but it does have good
quality. The highs are brilliant, bass
is strong, and the amplifier will load a
heavy-duty 12-inch speaker to the point
where the windows rattle. END
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By NORMAN H. CROWHURST*

AVING discussed the salient
points of the various important
sections of a preamp, we can
now design a complete unit.

The exact shape will depend upon
vour choice of styling, but there ave
some construction features that should
be mentioned from the viewpoint of per-
formance. A preamp has to handle ex-
tremely small signals and bring them up
to a level suitable for the input of the
basic amplifier. This means that hum
and other spurious sounds must be
minimized.

To do so, the low-level circuits should
be adequately shielded and kept away
from possible radiating fields from
which they may pick up hum. This is
an advantage of the long low type of
construction that has become popular
in preamp styling. It permits the input
end to be kept well away from the
power transformer and other power
supply components.

You can save yourself considerable
trouble in hum elimination by using an
aluminum chassis rather than a steel
one. All power transformers radiate a
certain amount of hum field, and the
steel chassis tends to convey it through-
out its length while the aluminum
chassis does not.

The entire amplifier should be en-
closed in a metallic casing, preferably
aluminum. This provides integrated
shielding for all the low-level stages
and avoids the necessity for shielding
individual leads. The latter practice
causes difficulty with high-frequency
response because shielded leads intro-
duce extra capacitance to ground,

*Author : Understanding Hi-Fi Circuits, Gerns-
back Library.

Uiy

LOW-LE\.I'E
INPUT

Fig. 1-—Preliminary
figuring; first the
general tube plan is
laid out and prospec-
tive signal levels at
various points filled
in.
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Part V—Putting the pieces together

PREAMP

which means that the high-frequency
rolloff will be quite severe. Use a com-
pletely enclosed construction, so the
tubes and their associated circuits are
all surrounded by a metallic shield,
and arrange the layout sc the signal
path progresses steadily across the
chassis from left to right with the
minimum lead length between any two
points, to get the best all-around per-
formance.

General circuit plan

Assume we want the low-level input
to take 1 mv from a pickup and give
2 wvolts from the preamp output, to
provide z margin for the usual ampli-
fier input—in the region of 0.5 to 1
volt. One half of a 12AX7 operating
with a 2%0,000-ohm plate coupling
resistor and a following-stage grid re-
sistor of 470,000 ohms will give a gain
of 66, according to the tube manual.
Three such stages will give a gain of
66° or 287,000, or 109 db.

We need equalizing circuits that will
introduce 20-db attenuation and our
tone control circuit should provide a
similar loss. This will leave a net gain
of about 69 db, which allows 3-db mar-
gin over the 66 db we set for ourselves
(1 mv in to 2 volts out). This looks as
if we could use two 12AX7’s, using the
spare half for a cathode-follower out-
put (Fig. 1).

From this we can sketch out the
approximate level at different points,
as in Fig. 1 to see how we can arrange
the sequence. With a 1-mv input, the
first stage will give a gain (in round
figures) of 60, producing 60 mv at the
plate. If we put the equalization in at
this point, it will reduce the level to

HIGH LEVEL INPUT

12AXT Fo s
270K | nG360MY
EQUALIZER RSALiLER, YOLUNE
(2008
LOSS? 270K

TONE

: CONTROL kA"l
(20D
LOSS)

6 mv at the grid of the second stage,
which is 16 db higher in level than the
grid of the first stage and hence keeps
a safe margin above noise.

The second stage will give a further
gain of 60, bringing the level up to
360 mv at its plate. We also need a
high-level input for radio, TV, crystal
pickup or tape sources, each of which
may be in the region of 0.5 to 1 volt,
and none of which require this phono
equalization. So the output of the second
stage is a convenient point to place a
high-level input.

Next we can add the volume control,
followed by the tone control. The tone
control brings the maximum level down
into the region of 36 mv. The last of
the three amplifying stages brings the
level up to a maximum of 2 volts—
our specified output level.

Here we can insert the loudness
control and finish off with the cathode
follower. It provides a low source
impedance for the connecting link to
the power amplifier and insures that
loading by the power amplifier input
impedance does not affect loudness-
control performance or any other part
of the preamplifier in any way.

We have based this calculation on
the 12AX7, but this tube is notoriously
microphonic and hum-generating in
low-level application. But the 7025 has
electrical charactervistics identical to
those of the 12AX7, and is specially
constructed to be non-microphonic and
have low hum for preamplifier use.

Power supplies

With the amount of bass emphasis
given by the equalizer (and possibly

12AXT

vev
270K
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SEE TEXT
ON SEL RECTS
8 TRANS

MORE THAN 24V

Fig. 2—Ac heaters may cause hum
problems; this dc heater supply solves
them.

SEE TEXT ON
HV TRANS 8
SEL RECTS

with the aid of a 100-uf electrolytic
capacitor and a resistor to provide the
necessary voltage drop to protect the
tube heaters.

The dropping resistor must be care-
fully adjusted to avoid burning out the
heaters. Start with a value that is
obviously too large—say 50 ohms—and
work your way down until you get 24
volts or a little less. If you start the
wrong side of 24 volts, you may well
blow the tubes.

Fig. 3—Basic outline of B-plus supply arrangement with values.

Fig. 4—Basic low-frequency section of
the equalizer circuit.

some additional from the tone control),
hum level is not low enough using ac
heaters. The tube data give the max-
imum rms hum level referenced to the
grid as 7 wv. With the circuit dis-
cussed, the audio level at the input is
only 1 mv, so this gives us a hum level
only 43 db below maximum audio level,
although this will, it is true, be all 60
cycles.

The best sure-fire remedy is to use
dc for the heaters of all tubes (using
7025’s both places). If the heaters are
connected in series, the supply needed
for them is 24 volts at 0.150 amp. This
is conveniently supplied by a selenium
rectifier and a suitable transformer.
A minimum of filtéring gets heater
hum down to a satisfactory level. A
100-xf 25-volt electrolytic across the
heater line will do, as shown in Fig. 2.
This circuit may need a little trimming
to get the right heater supply voltage.
Don’t have it over 24 volts. If any-
thing, err on the low side—say 20-22
volts.

A dc heater supply can be built
around one of the newer transformers
for feeding selenium rectifiers and a
rectifier that can handle 24 volts at
150 ma. Two connected in full-wave
with a suitable transformer will give
24 volts at 150 ma quite well filtered
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A 3,300-ohm cathode resistor gives
correct bias for each stage. To get
maximum gain it is bypassed by an
electrolytic capacitor. A 100-uf 6-volt
unit is satisfactory.

For the B-supply, a transformer
with a 500-volt center-tapped secondary
rated at 20 ma is ample. A pair of
selenium rectifiers feeding a resistance—

capacitance filter give adequately
smooth B-plus at each point.
To minimize feedback problems

caused by the common B-supply, the
cathode-follower feed is decoupled on
the first stage, while the middle two
stages have a common B-plus feed
point as shown in Fig. 3. This insures
that any common coupling through the
supply will always be negative feed-
back. This can occur only under max-
imum-gain conditions, with bass boost,
volume control and loudness control all
set at maximum.

The resistors are calculated to pro-

Fig.

5 — Low - fre-
guency equalizer
with click suppress-
ing resistors added.

Fig. 6 — The com-
plete equalizer and
input switching ar-
rangement.

vide the right plate voltages at each
supply point. Each tube takes 0.45 ma
(according to the tube manual). The
rectifier will give about 300- volts on
the 10-uf electrolytic. Allowing 50 volts’
drop in the feed to the cathode follower
requires 56,000 ohms. A further 100,-
000 ohms to the first stage will give it
about 200 volts. The feed to the middle
stages also uses 56,000 ohms to give
250 volts B-plus.

Equalization

Now for the audio circuits. We de-
cide we want three equalizations: one
for the RIAA curve which gives a 20-db
low-frequency boost between 50 and
500 cycles and a high-frequency rolloff
commencing at 2,120 cycles. The ffrr,
for older London records, requires a 14-
db low-frequency boost, with the critical
points at 150 and 750 cycles, and a
20-db downward step for the high end,
with the critical points at 1,000 cycles
and 10 ke. Finally, a curve to suit the
European 78 is desivable. It gives a
20-db low-frequency boost, with the
critical points at 25 and 250 cycles,
with no high rolloff at all. If a special
equalization is needed, it can be added
in a similar manner.

The maximum low-frequency boost
required for any of these is 20 db,
although the ffrr requires only 14 db.
So we can use a 1-megohm series resis-
tor from the plate-coupling resistor of
the first stage to provide the top end
of the boost network as a starting
point,

For the European 78 characteristic,
which has no high volloff, connecting
this circuit to the grid of the second
stage causes a loss of high frequencies
due to about 50-uuf stray capacitance
to ground. This will be across a result-
ant resistance of approximately 100,000
ohms. To compensate for this, connect
a 5-puf capacitor across the 1-megohm
resistor.

Fo1r each of the 20-db boosts, the
bottom-end resistor should be about
120,000 ohms. The capacitor has to be
modified to give the vight turnover
point in each case. For a 14-db boost,
the bottom-end resistor must be about
220,000 ohms.

To get the boost in the right place,
the turnover point should be at 500
cycles for the RIAA. For a 120,000-ohm
reactance at 500 cycles, we need .0025
uf. For the European 78, we need a ca-
pacitor with a 120,000-ohm reactance at
250 cycles. This requires .005 uf. For

RADIO-ELECTRONICS



Fig. 7—Figuring out the
tone control circuit values.

the fI1'r we need a capacitor with a 220,-
000-ohm reactance at 750 cycles. This
requires .001 uf. The circuit so far is
shown in Fig. 4.

As a precaution against switching
clicks when the switch is turned with
the program turned on, connect a 10-
megohm resistor between the switch
contact and ground, to keep e=ach of
these capacitors discharged when not
in the circuit, as shown in Fig. 5.

To take care of the high-frequency
rolloff, the RIAA 1equires a capaci-
tance with a 100,000-ohm reactance at
2,120 cycles. Here 750 wpf will serve.
For the ff1rr characteristic, we need a
12,000-ohm resistance in series with
a capacitance giving a 110,600-ohm
reactance at 1,000 cycles. This requires
.0015 uf. This takes care of the three
equalization characteristics, which can
be wired as shown in Fig. 6. A three-
pole four-position switch is used to
select phono equalization character-
istics in three positions. The fourth
position is for high-level input.

Volume and tone controls

To satisfy the loading 1equirements
of the second stage, a 500,000-ohm
LEVEL control should be used. This is
the minimum value to secure maximum
gain from the second stage. At same
time, the resistance of the second stage,
looking back from the top end of the
volume control, is somewhat less than
100,000 ohms while the maximum

©
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I-RIAA 2-FFRR
3-EUR 78

| 4-HIGH LEVEL INPUT

in at tke
slider DeCuL's
when this is approximately 300,000
ohms from the bottom and will be a
resistanee of 150,000 ohms. S» the
source resistance, looking back into the
volume control from the tone control
circuit (Fig. 7), will be a maximum cf
150,000 ohms and a minimum, near its
bottom position, in the region of zero.

It should have a logarithmic taper
to give the correct range discussed in
the article on this subjcet. An inexpen-
sive little luxury is the 100,000-ohm
preset potentiometer connected in the
high-level input, which adjusts the in-
pat so program switching does not
drastically alter level.

If we make the top-end resistor of
the tone-control divider mnetwork 1
megohm, and the bottom-end resistox
120,000 ohms, we should get tone
compensation which is practically un-
affected by the volume control setting.
The bass-boost capacitor should have
a reactance of 120,000 ohms at about
500 cycles, which requires .0025 guf.
The vrolloff capacitor should be about
250 puf. The BASS control should he
2.5 megohms as an optimum value.
If more control is required, 5 megohms
may give better results but this runs
the risk of putting too mueh resistance
in the grid circuit of the third stage.

High-frequency rolloff needs a capac-
itor with a 120,000-ohm veactance at
2,000 cyeles. A 620-puf unit is about

spurce

resistance,
of the volume control,

looking

100uf 725V

+

Fig. 9—The complete preamp ecircuit
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7025

IMEG
B20K 25puf

Fig. 8—Details of lond-
ness control circuit.

right. For high-frequency bhoost, the
capacitance should have a 1-megohm
reactance at 2,000 cycles—about 75 ppf.
Another 2.5-megohm control serves as
the TREBLE control. The completed vol-
ume and tone control circuit is shown
in Fig. 7.

Next is the loudness control. Its eir-
cuit is'shown in Fig. 8.

Cathode-follower output

The cathode follower for this cireuit
is quite simple. The same circuit values
can be used, putting the 270,000-ohm
resistor in the cathode cirecuit instead
of the plate. However, it is advanta-
geous to use a somewhat lower value
as we do not need maximum gain and
we do not want to strangle the tube.
About 150,000 ohms would probably be
better, with a bias resistor in the region
of 2,700 ohms. The grid-to-kias point
resistor can be lower than usuai—in
the region of 100,000 ohms. This will
not appreciably load the loudness con-
trol circuit, because of the feadback in
the cathode follower which is in the
region of 34 db, which will multiply its
effective value by 50, to 5 megohms.

The output coupling capacitor choice
depends on the input resistance of the
basic amplifier. If it is 100,600 ohms,
a 0.25-uf capacitor will give less than
1 db loss at 20 cycles. If the basic
anmiplifier input vesistance is 250,000
ohms, a 0.1-uf capacitor will give the
same results. But if the input resist-

100K 500K

10/450V
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ance (or impedance) is 600 ohms, 0.25
uf will give bass loss beginning 3 db
down at 500 cycles, while 0.1 pf will
start the bass rolloff at 1,250 cycles!
Apart from which, operating a cathode
follower this way will cause much
distortion.

We have now gone through all the
essential features of this preamplifier
circuit and the whole circuit is shown
in Fig. 9. We have still a few more
points that need attention.

Coupling capacitor values have not
bheen given. There are four. To find the
3-db point in the whole amplifier, it
will correspond with 0.756 db each, if
they are all the same. If this frequency
is made 10 cycles, we shall have a 1-db
loss at 20 cycles in overall response,
which should be acceptable. So the 3-db
point of each coupling should be at
about 3.5 or 4 cycles. For the first
stage, the associated resistance is just
over 1 megohm, so .05 uf will be ade-
quate. For the second stage, the asso-
ciated resistance can be as low as about
600,000 ohms (100,000 ohms in the
plate and 500,000 ohms in the following
grid), so we should use 0.1 uf. For the
coupling from the third stage to the
loudness control, 0.1 uf again is needed,
while the input to the cathode follower
looks like 5 megohms, so .01 will be
adequate here.

This completes the story as far as
values are concerned. The input resis-
tor is suited to the type of pickup used.
The high-level input is 100,000 ohms,
If a larger value is needed for satis-
factory operation of whatever you
connect (a crystal pickup, for example),
it can be changed without causing
serious difficulties.

A final point is ground wiring. If the
following points are observed, you
should have no trouble with hum or
instability.

» Wire all ground returns to the
associated stage, and make the ground
a single continuous bus running from
input to output.

» Connect the ground bus to the
chassis only at one point, preferably
neavr the input end. Avoid using electro-
Iytic capacitors that provide a ground
to chassis. If they have a metallic case
connected to their negative lead, isolate
the case from the chassis, and connect
it to the ground bus at the appropriate
point, which should be near the output
end or where the transformer center
tap is.

» Keep all heater current out of the
ground bus. Wire the heaters sep-
arately, including the supply and filter-
ing, and ground the negative side at
one point only.

You may like to add an on—off switch,
attached to either the VOLUME or LOUD-
NESs control. If so, be sure the ac
wiring to the switch is kept well away
from audio circuits, especially low-level
ones. Follow the same precaution if
you add a pilot light. As stated earlier,
it pays to keep audio leads short, and
it’s also a good idea to run them close
to the chassis. END
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Night Switch
Hi-KFi

By RICHARD G. BEMIS

for

FOR hi-fi system owners who like to be

lulled to sleep by the soothing strings
of Mantovani or some other favorite
musical selection, here is a device that
automatically shuts off all components
after the last disc has ended.

It is an adaptation of a feature now
available on many rvecord changers,
The changer’s built-in automatic shutoff
is extended to include the power ampli-
fier and its associated components,

An inexpensive hookup of six com-
ponents on a small chassis completes
this project in an evening at home.
The basic component is the 6-volt
single-pole double-throw relay. It is
mounted near the center of one cover of
a 4 x 4 X 2-inch cabinet. Mounted next
to the relay are two ac outlets for the
turntable and amplifier. On the other
side of the relay, a dpdt toggle switch
and a 117-volt neon pilot light assembly
are mounted (see photos).

The relay’s coil is connected in series
with the turntable motor when switch

The completed unit makes a neat little
package.
S is in the AuTO position. Using only
6 volts, this relay has no undesirable
effects on the 105-130-volt turntable
motor circuit. (The model used by the
author is Garrard model RC-88.) This
relay passes ac line power for the amp-
lifier through its contacts when in the
energized position. After the last record
has played, the automatic shutoff of the
turntable motor stops current through
the relay, which opens, turning off line
current to the amplifier,

The neon pilot light is connected
across the alternate amplifier power
circuit and is on when the relay is ener-
gized in the AUTO position. In the
NORMAL position the pilot lamp is out.
A 220,000-ohm resistor (R) is a cur-
rent limiter for the lamp circuit.

There must be a common ground be-

All parts are mounted to the unit’s front
panel.

tween the night switch and the main
power amplifier to keep the neon bulb
from glowing dimly in the NORMAL posi-
tion when the equipment is not in use.
If, upon original hookup, this does not
put out the glow, reverse the plug from
the power amplifier. The lamp will still
glow dimly in the NORMAL position
when the power amplifier is on. I have
not found a solution to this problem.
Any suggestion will be appreciated.

If the record player is in operation

TURNTABLE
Ji

RY
NE-51

220K |

NO CONNY

NEON PILOT AUTO

)

1. 7s
g2

T [AMPLIFIER —oRmaL

117VAC

R—220,000 ohms, /> watt

JI, 2—ac sockets, female

RY—b6 volts, spdt

S—spdt toggle

Pilot-light assembly with NE5] neon lamp
Case, 4x4x2 inches

Circuit of the simple night switch.

when the switch is thrown from NOR-
MAL to AUTO, there is a noticeable pop
in the sound system. This is an unavoid-
able reaction caused by the mechanical
operational delay of the relay over that
of the dpdt switch. So be sure the sys-
tem is turned off before switching 1n
the night switch. Also, remember to
place the switch in the NORMAL position
before restarting the record player the
next morning. Pleasant direams. END

RADIO-ELECTRONICS
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HEATHKIT aA-56 °79.95

New hi-fi stereo features!

25/25 watt stereo amplifier kit

In one handsome package, you get both stereo power
and control, with a host of deluxe features. Hi-fi rated
at 25 watts per stereo channel (50 watts mono), this new
Heathkit design includes channel separation control;
new mixed center speaker output; stereo reverse and
balance controls; separate tone controls for each channel
with ganged volume controls, and five switch-selected
inputs for each channel. Ease of assembly is assured by
two circuit boards, minimizing the possibility of wiring
errors. Adjustment of individual channel controls gives
a pseudo-stereo effect to even monophonic program
material. 30 lbs.

I

HEATHKIT DF-3 Y99.95

Now is the time to build marine equipment

and Heath brings you a new

3-band direction finder kit

Featuring a nine-transistor circuit . . . flashlight battery
power supply . . . preassembled, prealigned tuning sec-
tion . . . three bands (beacon and aeronautical, broad-
cast, and marine-telephone) . . . and a new ‘‘sense’”
antenna system that eliminates 180° ambiguity in bear-
ings . . . this beautifully styled, splash-resistant, rugged
instrument is an incomparable value at its low Heathkit
price. 18 lbs.

MONEY-BACK GUARANTEE
Heath Company unceonditfionally guarantees that each Heathkit®
product assembled in accordance with our easy-to-understand
instruction manual must meet our published specifications for
parformance or your purchase price will be cheerfully refunded.

Build now for summer fun & enjoyment
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HEATHKIT® GIVES YOU MORE IN THESE TEN WAYS:

Building a Heathkit is easy—Check-by-step instruction
manuals make it virtually impossible for you to fail.
Building a Heathkit is quick—No complicated, technical
jargon for you to decipher; at most, a Heathkit takes only a
few evenings to assemble.

. Building a Heathkit is economical—Mass production and

purchasing economies are passed directly along to you,
our customers.

Buiiding a Heathkit is educational—As you build, you
learn ... more about electronics, more about the component
units and when and where to add them.

Building a Heathkit is fun—Nothing quite equals tha sense
of achievement you receive when you successfully complete
a Heathkit unit and “‘tune-in” for the first time.

6. Your Heathkit is Guaranteed—Every Heathkit unit is guar-

anteed to meet advertised performance specifications . . .
or your money will be cheerfully refunded.

. Your Heathkit is available on Convenient Credit—Qur

10.

time payment plan makes it possible for you to order now
. .. pay later.

Your Heathkit is Tops in'Quality—The very finest in elec-
tronic equipment comes to you in kit form from the Heath
Company.

Heathkit Dealers can Serve you Locally—Carefully se-
lected Heathkit representatives are available in most localities.
Heathkit Serviceis Customer Service—Our staff of tech-
nical experts is always ready to answer your questions or
help you if you have any difficulty.

(A
HEATHERKIT HW-19 339 95

{Ten Meter)
£39.85

HEATHEKIT HW-29
(Six Meter)

HEATHKIT XR-2L ‘o4.95
HEATHKIT Xr-2¢ °29.95

For boatsman, fisherman or skindivar

a new, low-cost, depth sounder kit

Completely transistorized, this invaluable ma-
rine accessory enables you to detect submerged
objects and their depth as well as to gauge the
depth of the water and the nature of the bottom
from 0 to 100 feet. Self-contained power supply
uses 6 standard fashlight cells and 1 Jong-life
9 V. battery. Actractively styled, two-tone
marine-gresn cabinet uses ‘‘tongue and groove’’
joints for spiash protection; all metal parts
treated to resist corrosion. Transducer may be
mounted permanently through hull or tempo-
rarily outboard. 10 ibs.

sl
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A wonderful addition to the “ham shack™

two new 6 and 10 meter transceiver kits

They're combination transmitters, designed for
erystal conirnl, and variable tuned receivers
operating on “he 5 and 10 meter amateur bands
{50 to 54 mc from HW-29 and 28 to 29.7 me for
HW-19) in cither fixed or mobile instaliations.
Highly sensitive superregenerative receivers pull
in signais as low as { microvols; low power out-
put is more than adeguats for “local” net oper-
ation. Other features include: built-in RF trap
on 10 meter version to minimize TVI; adjust-
able link coupling on 6 meter version; buili-in
amplifier metering juck and *‘press-to-talk’
switch with “transmit’” and “hold” positions.
Can be used in nam shaek or as compact mo~
bile rigs. Not for Citizens Band use. 10 ibs.

Wherever you are . . . wherever you go

YOU can carry your music with you

6-transistor portahie radio kit

Assembled 1o only a few hours, both of these
models ineorporate superior design features that
will give you portable listening enjoyment day
after day. Vernier tuning control gives smooth,
easily-separated station tuning. Large 4" x 67
PA speaker with heavy magnet provides “big
set” richness of tone. Qperates on standard size
“D" Hashlight batteries. Six Texas Instrument ‘
transistors. L
XR-2L (simuiated leather and plastic) 7 Tbs.
XRr-2pP (high-tmpact plastic) 6 lbs.

IR0
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HEATHKIT aa-30 *45.95



ORDERING INSTRUCT!IONS

Fill out the order blank below, giving us your name and address in the space
provided at right. Include charges for parcel post according to weights
shown. Express orders are shipped delivery charges collect. All prices
F.O.B. Benton Harbor, Mich. A 20% depositis required on all C.O.D. orders.

sl

H EATH K iT stereo, marine,

FREE
5 CATALOG!

Over 150 items of

amateur and test
equipment are
illustrated and

: ) . A |, 3 subsidiary of described in the e 4
Prices subject to change without notice. [%PAYSTROM complete Heathkit Catalog.
Quantity Item Model No. Price

HEATH COMPANY Benton Harbor 20, Mich.
[] Please cend my free copy of your complete catalog.
Name
Address

Ship via. ] Parcel Post [} Express Clc.op. [] Best Way City Zone State

Learn more about the wonderful world

of electronics! Educational kit

Teaches, as you build, the basic “yardsticks’ o}
electronics—opens up many fascinating areas
of study for youngsters and adults alike. At less
than the cost of a few textbooks on the subject.
here’s a complete basic electricity course result-
ing in a volt-ohm-milliammeter of a thousand-
and-one uses. See the practical results of what
you are learning—the EX-1 is first in a series
of educational kits prepared by Heath. 4 lhs.

HEATHKIT TT-1

Here it is! A new $134.95

manual stereo record player kit

Made by famous Garrard of England, the AD-1¢
is a compact 4-speed player designed to provide
trouble-free performance with low rumble, flut-
ter and wow figures. Rubber matted heavy
turntable is shock-mounted, and idler wheels
retract, when turned off, to prevent flat spots.
Powered by line-filtered, four-pole induction
motor at 16, 333, 45 and 78 rpm. Supplied with
Sonotone STA4-SD ceramic stereo turnover
cartridge with .7 mil diamond and 3 mil sap-
phire styli. 10 lbs.

HEATHEIT TCR-1

it's easy and economical to go stereo with

these two Heathkit “compatibies” —

stereo preamp kit (AA-20)

Made for each other, either of these components
can be incorporated with your present stereo
system. The preamplifier (AA-20) features 4
inputs in each stereo channel and zives you a
choice of 6 functions. It will accommodate z
magnetic phonograph (RIAA equalized), a erys-
tal or ceramic phonograph, and 2 auxiliary
sources (AM-FM tuners, TV, tape recorders.
ete.), and is completely self-powered. 8 lbs.

Hi-fi rated 14/14 watt stereo power

amplifier kit (AA-30)

Two 14-watt high fidelity amplifiers, one for
each stereo channel, are packaged in this single.

*46.95

G

compact, handsomely styled amplifier (AA-30). HEATHKIT GC-1

Ideal for use with the AA-20, any stereo preamp
or with a pair of monophonic preamps, it features
individual amplifier gain controls and speaker
phase reversal switch. Output terminals ac-

*99.95

Qutstanding professional quality . . .

matual conduction tube tester kit

An impressive list of electronic and mechanical
features make this tube tester one of the finest
values in the industry. Tests Gm (amplifiers)
from 0-24,000 micromhos, Emission, Leakage,
Grid current (4 microampere sensitivity), Volt-
age regulators (Buili-in Variable DC Power
Supply), low power thyratron and eye tubes.
Features 300, 450 and 600 ma constant current
heater supplies, Life test, Hybrid tube test,
built-in switch operated calibration ecircuit.
Large easy-to-read meter, constant tension free
rolling roll chart mechanism. Includes 7 wiring
harnesses. Assembly skill of technician or higher
recornmended. Assembly time, 40 hours aver-
age. Black leatherette case with white trim,
nylon feet. removable top. (27 lbs.)

Start the day . . . spend the day . . .

with “your cue” transistor clock-radio kit
Completely portable . . . superb modern styling
in high impact plastic . . . powerful 6-transistor
circuit. operating from long-life mercury bat-
teries or ordinary pen-light cells. Does every-
thing you expect from a clock-radio—and costs
vou so iittle! Handsome cabinet measures only
3" H.x 8 W.x 71" D. ior ease of placement
anywhere in the home. Batteries not included.
5 Ibs.

New, ail fransistor “Mohican”

general coverage receiver kit

The “Mochican’ is the first all transistor com-
munications-type receiver in kit form and first
to use ceramic IF transfilters. Covers 550 ke to
30 mc on five bands, with five separately cali-
brated bands to cover amateur frequencies (in-
cluding 11 meter citizens band). Powered by 8
standard size ‘‘C”" flashlight cells. Built-in 54"
whip antenna, flywheel tuning, tuning meter,
and headphone jack. Truly an outstanding re-
ceiver! Batteries not included. 20 lbs.

commodate 4, 8 and 16 ohm speakers. 21 lbs. HEATH COMPANY Benton Harbor, Michigan




AUDIO—HIGH FIDELITY

ag©€®

Three interesting audio circuits in
single-cabinet instruments

By ROBERT F. SCOTT

TECHNICAL EDITOR

N the article “Sterec in a Package,”
page 57 in the November, 1957 issue,
Larry Steckler described some of the
circuit features in new packaged

stereo equipment. As a followup, we
will cover in detail unusual cireuitry
in late Zenith, Magnavox and Motorola
stereo phonographs and combinations.

Zenith's extended sterec

Many new Zenith stereo units fea-
ture amplifier circuits with a control
that permits the listener to vary the
spread of the stereo effect—{illing the
hole in the middle so there is no sensa-
tion of separate sound sources, or
exaggerating the separation as desired.
The information from the left and
right channels of the pickup is mixed so
one amplifier carries the sum (L + R)
of the signals derived from the right
and left channel and the other carries
the difference (L — R) signal. The sum

= LSl 2 B s

Zenith has extended stereo control (A) on panel of their hi-fi instruments. Clock-
wise rotation moves indicator from monaural to standard stereo to extemded stereo
(€). Balance control (It} is monnted coaxially with stereo range control,
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channel carries the combined informa-
tion of both channels and provides good
monophonic hi-fi reproduction when the
difference channel is eliminated. The
difference channel is vesponsible for
the separation or spread in stereo
reproduction.

The output transformers of the
L + R and L. — R power amplifiers are
connected as a matrix network so the
information originating in the left
channel of the source comes out of one
speaker while that from the right
channel comes out of the other. The
stereo effect is controlled by varying
the magnitude of the R — L signal fed
to the difference amplifier. When no
signal is fed to the difference amplifier,
the system operates monophonically
with the sum signal appearing in both
speakers. Standard stereo is obtained
with the control set for equal signals
fed to the sum and difference amplifiers,
and extended stereo is obtained when
the greater signal is fed to the differ-
ence channel.

Fig. 1 is a simplified circuit of the
Zenith extended-stereo system. Right
and left signals from the stereo car-
tridge are fed through J1 and J2 to
the arms of the dual BALANCE control.
The sections of this control are con-
nected so the signal to the grid of one
of the preamplifiers increases as the
signal to the other decreases in pro-
portion.

Circuit analysis

Assume that at a given moment the
stereo source delivers minus L (—L)
and minus R (—R) signals to inputs
J1 and J2, respectively. The left preamp
inverts the phase of the signal and
amplifies by a factor A, equal to stage
gain. If, in this case, stage gain is 2,
a +2L signal will appear at the plate
and at the junction of C1 and C4.

The plate load for the left preamp
(V1-a) consists of R1 and R2 in series.
This network forms a voltage divider
developing a +L voltage at the junc-
tion. This +L signal is tapped off and
fed through a network consisting of
C2, R4 and C3 to the grid of V1-b, the
right preamplifier.

The incoming —R and the +L sig-
nals appear as an L — R signal on
V1-b’s grid. The phase is inverted and
the amplified signal A(R — L) appears
at the plate and across R6, the STEREO
control. A portion of this voltage is
tapped off and fed as R — L to the
high end of section R7-a of the LouD-
NESS control. Here it combines with the
-+2L signal from V1-a’s plate to develop
a sum (R + L) signal on V2-a’s grid.

The R+ L and R — L signals on
the arms of the LOUDNESS contiol are
amplified by V2-a and V2-b and passed
through tone controls, a second audio
amplifier and phase inverter to the
grids of the push-pull 6BQ5 power
amplifiers.

The matrix
The matrix network consists of the
secondaries of output transformers T1

MAY, 1960

‘/ ‘ ceramic cartridge

ST was invented
- by Sonotone...

years ago.
1 Today, over...

different manufacturers
have specified Sonotone for...

——
‘/ models of high-quality

phnmographs.
Altogether over...

i | -
\ Sonotone Ceramic
Cartridges have been used

g ~ for original and
y ¥

replacement purposes.

(Nuff said?)

Sonotone

Electronic Applications Divislon, Dept. C2-50

ELMSFORD, NEW YORK
In Canada, contact Aflas Radio Corp., Ltd., Toronto

Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes.
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ALL-AMERICAN KITS
s

vo o EVERY PART AMERICAN MADE
Complete with easy assembly instructions,

Model
TR-1

73"

SIX -
TRANSISTOR RADIO

Fun to build . . . a pleasure to hear. No
dangerous high-voltage . . . it’s battery *
powered. Even a child can hook-up the
all-transistor circuits. Place it any-
where . . . play it anywhere. Beautiful
all-wood cabinet and perfect sound
from full-fidelity 4” Alnico PM Speaker
enhances any room. 9"x6"x415 ”. Order
Model TR-1. Battery not included.
g3

B

Model PP-1

34

i 3-SPEED
FOUR TRANSISTOR

PORTABLE PHONOGRAPH

Play records ANYWHERE . . . and
learn basic Hi-Fi with easy hook-up
printed circuits. Plays for approx. 100
hrs. on 4 flashlight batteries. Full-fi-
delity speaker, balanced tone-arm, and
special 5-pole motor insure big sound.
Adaptable for stereo. Plays 7", 10", or
12" records at 33%, 45 and 78 rpm
All-leather case with hardware. Order
Model PP-1. Battery not included.

SIX TRANSISTOR
PORTABLE RADIO

Music, news, sports wherever you go
... and you can build it yourself. Easy
assembly. No special tools, only solder-
ing iron, needed. Special 6-transistor
reflex printed-circuit for long distance
tuning. 4” Alnico PM full-volume
speaker. French-stitched tan leather-
ette case. Size: 614 "x2){ "x43{ ". Orde
Model TR-2. Battery not included

MONEY BACK GUARANTEE
Money back if not completely satisfied.

AVAILABLE FROM:
McGee Radio -~ Kansas City, Mo.
Dow Radio — Pasadena, Calif.
Radio Supply & Engineering — Detroit, Mich.
OR MAIL COUPON BELOW
L I I R SR —"
l TO: ALL-AMERICAN KiTS CO., DEPT. RE-1 I
1830 N. Sheffield Ave,, Chicago 14, Iil.

Send__TR-1 Radio Kits. I enclose $23.95 ea.
Send _PP-1Phono.Kits.lenclose $34.95¢ea.,
Send_TR-2 Radio Kits.1 enclose $21.95 ea,

Send Batteries 1 enclose §$1.10. I
I [J Ship C.O.D. l

NAME

ADDRESS l
I [dlag - STATE _ I
L R e e — —lt
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and T2. The secondary of T2, the differ-
ence amplifier’s output transformer, is
center-tapped and the tap is connected
to the ungrounded end of T1's sec-
ondary.

The sum voltage developed across
T1’s secondary is in series-aiding with
the voltage across one half of T2’s
secondary and in series-opposing with
the voltage across the other half.
Polarities are indicated on the diagram
to show this relationship. As shown,
the voltage from T1 is in series-aiding
with the voltage between terminals 1
and 2 on T2 and we have (L + R) +
(L — R) = 2L. This signal appears
across the left speaker.

Similarly, T1’s signal is in series-
opposing with the voltage across ter-
minals 2 and 3 so we have (L + R) —
(L — R) = 2R applied to the right
speaker. These examples assume that
the STEREO control is set for normal
stereo so signals of equal amplitude are
fed to the sum and difference amplifiers.

Recalling that the difference channel
determines the spread or separation, we
can control it by varying the signal fed
to the difference amplifier. Assume that
for extended stereo, the STEREO contiol
is set so the output of the difference
channel is twice that of the sum chan-
nel. Now, the signal in each half of T2’s
secondary is 2(L—R). The voltage
across the lower half of T2 is in series-
opposing with that developed in T1 so
the signal applied to the right speaker
is (L-+R) — 2(L—R) or 3R—L. On
the other hand, the voltage across the
upper half of T2 is in series-aiding
with that from T1 and the voltage on
the left speaker is (L+R) + 2(L—R)
or 3L—R. Thus, the spread of the
stereo effect is determined by the mag-

The Motorola model SK30 comes in ma-
hogany, blond, and walnut finishes.

nitude of the out-of-phase components
applied to the individual speakers.

3-channel stereo

Many manufacturers of stereo radio
and phono packages are touting “three-
channel” systems. Do not confuse these
with the three- and four-channel sys-
tems that have been demonstrated with
tape. In these three-channel systems,
the third or center channel is obtained
by mixing portions of the left and right
signals of a conventional two-channel
stereo source.

The third channel was introduced to
eliminate or minimize the hole-in-the-
middie effect that is heard when the
right and left speakers are too far
apart or when the system is not phased
properly. Frequencies below around 350
cycles do not contribute as much to
the stereo effect so most package manu-
facturers use those frequencies for the
center channel while the stero effect is
maintained by frequencies above 350
cycles from the right and left speakers.
The third channel is obtained by elec-
tronic or acoustic mixing.

With acoustic mixing, the stereo sys-
tem generally uses three-way speakers
in the outputs of the left and right am-
plifiers. The woofers for the two chan-
nels are placed in the center of the
cabinet while the mid-range speakers
and tweeters are in the ends of the
cabinet or in separate enclosures. This
gives the effect of a “wall of sound”
with the stereo effect maintained by
the directional charactervistics of fre-
quencies above 350 cycles from the
mid-range speakers and tweeters.

There are several ways of mixing the
L and R signals electronically to obtain
a center channel. The most common is

RADIO-ELECTRONICS
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Many thousands of servicemen today
insure their professional reputation and
make each job more profitable —with
B&K testers. Kach model is based on
actual servicing experience, and
combines both speed and accuracy.
Each is designed to meet individual
servicing needs. Each is a top value,
with features that mean more

for your money.

Measures true dynamic mutual
conductance— not just emission.
Makes complete tube test under the
actual dynamic operating conditions
of the TV set. Tests complete set in
minutes. Shows your customer the true
tube condition. Sells more tubes
right-on-the-spot. Saves costly call-
backs. Pays for itself over and over

again. It’s good business to choose B&K.

MAY, 1960
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MODEL 650. Fostest cnd most complete
porioble Tube ond Transistor Tester. Checks
over 99% of the tubes mos: widely used
in television receivers. Testt each skction
of multiple tubes separately for Gm, Shorts,
Grid Emission, Gos, and Life. includes spare
sockets onco filameni woltage: for future

new fube types.
Tests fronsistors, foo. Net, $1 799_§

éMQWEL &7 5. Completely reliable, long-
service Automatic Tube end Transistor Test-
er. Only 60 indexed phenolic Dyno-Cards
test aver 99% of tubes most widely used
in television receivers. Tests each section of
multiple jubes separately for Gm, Shorts,
Grid Emission, Gag, ond Life. Easily kept
up-to-dote with extre cords ond punch

included.
Tests trensistors, toc. Het, $1692

éN\O’BEK 550. tow-ccst professional
mode! for limited budgets. Provides 52
tube sockets fo test more tubes faster,
easier. Acturaltely quick-checks most of
the television fubes usuclly encountered
in everyday service work. Tesis each sec-
tion of duc! fubes separctely for shorts,
grid emission, gos content, cnd leckage.

No multiple switching.
Big voive. Net, $1 1 9?3

' See Your E&K Distributor or Send for Bulletin ST24 E

BaK MANUFACTURING €O.
1801 W. BELLE PLAINE AVE - CHICAGO 13, iLL.

Canada: Atlas Radio Corp., 5G Wingold, Teronta 10, Ont. » Ex

p%rl: Empire Exporters, 277 Broadwoy; Nel York 7, U.S.A.
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to bridge a woofer between taps on the
output transformers of the left- and
right-channel amplifiers. When multi-
channel speaker systems are used for
the outside channels, the woofer is often
bridged across the low-frequency out-
puts of the right- and left-channel
cross-over networks.

Another method is to feed the sum of
the left and right input signals to a
third amplifier through a low-pass filter
and feed the individual left- and right-
channel signals to their respective am-
plifiers through high-pass networks.

Some of Motorola’s phonographs and
combinations feature a ‘“three-channel”
stereo system with a separate low-fre-
quency (below 300 cycles) amplifier
for the center channel. Fig. 2 shows
the circuit of the HS-768 and HS-793
power amplifier chassis used in the
SK28, SK29, SK30 and SK31 models.
All models in this series have a 15-inch
woofer in the center channel. The SK28
and SK30 have 8-inch dual-cone mid-
range speakers and 5-inch tweeters in
the right and left channels. The SK29
has 6 x 9-inch mid-range units and 5-
inch tweeters. The SK31 is similar to
the SK28 and has a pair of 5-inch
tweeters in each of the outside channels.

The right- and left-channel signnls
from the preamplifier are applied di-
rectly to the inputs of the single-ended
right- and left-channel amplifiers
through two-section high-pass filters
C1, R3, C4, R6 and C2, R4, C5, R7 re-
spectively. The incoming signals from
the preamp are mixed in R1 and R2 to

[2AXT7(2)
RIGHT AF AMPL

produce a center-channel signal that is
the sum of the signals in the right and
left channels. The L+R signal is ap-
plied to the input of the bass (center-
channel} amplifier through a 300-cycle
low-pass filter composed of C3, R5 and
C6. Signals below 300 cycles readily
pass through the filter and on to the
push-pull bass power amplifier and the
15-inch woofer.

EL84/6BQ5(4)
RIGHT PWR AMPL

e
RIGHT Iz

CHAN
INPUT

AF AMPL

S|

= >
::Rl 85 Ve 150V
1 swes 2
390K T p AAA
N

Tizok

C2::.0027

The Magnavox model 1-ST215H.

When used on a monophonic source,
the function switch on the preamplifier
and control chassis (not shown) con-
nects the right- and left-channel inputs.
The system then functions as a twin-
channel amplifier with electronic cross-
over at 300 cycles.

The Magnavox circuit
Magnavox stereo units using the 182

5
8Q 84
MID- TWEETER
RANGE

RIGHT CHANNEL SPKRS

| LEFT CHANNEL SPKRS*

BASS CHANNEL SPKR
88

WOOFER

LEFT AF AMPL 3.3K
Yy
c5
e ol "
1¢ — %
LAJ
Sa0k SoMEs 20K %47% =
+

72

<

315V

285V
— 245V

Fig. 2 — “Three - channel”

stereo as used in the Motor-

ola HS-768 and -793 power
amplifiers.
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Fig. 3—Sterco balancing cir-

cuit and one channel of the

Magnavox 182-20 and -31
power amplifiers.

CHAN I L
INPUT | ok 022
50K
MASTER
= BALANCE
CHAN 2 17212 AX7
INPUT | 5 220ppt
L TREBLE
" LEVEL

70 CHAN 2 CROSSOVER FILTERS

series chassis have separate bass and
treble amplifiers for each stereo chan-
nel. Each bass channel uses push-pull
6VG’s delivering around 12 watts and
the treble channels use single-ended
6V6’s with 3 watts output. The sche-
matic of one of the stereo channels is
shown in Fig. 3.

The signal from one channel of the
stereo source is fed to 1,000-cycle high-
and low-pass filters in parallel. Signals
below 1,000 cycles pass through the low-
pass filter (L1, C2) to the 12AT7 volt-

@ NEXT

100K

AUDIO—HIGH FIDELITY

CHANI
SPKRS

TWEETER

WOOFER

-

30V
320¥%

20 SIZSR

age amphfier and phase inverter to the
push-pull grids of the 6V6-GT power
amplifier tubes. The high-pass filter
(C1, L2) feeds signals above 1 ke to
half of a 12AX7 treble voltage ampli-
fler driving a single 6V6-GT. The bass
and treble amplifiers have negative
feedback from their respective speakers
to the cathode of the input stage.

The stereo bhalancing circuits vary
with different versions of the 182 chas-
sis. In the 182-20 and -31 chassis, the
bass amplifiers are carefully engineeved

MONTH

Better R-E TWin'COU[]IBd NENEEERNE
Amplifier

Reading Industrial
Diagrams

The original R-E twin-coupled cir-
cuit is updated. More power, in-
creased gain, improved bass response,
voice-coil feedback, additional treble
and bass controls make the twin-
coupled circuit more useful and
versatile than ever.

TO CHAN 2 6V6-GT CATHODES

for equal gain and output and a Mas-
TEE BALANCE control is connected across
the inputs ahead of the crossover filters
as in Fig. 3. Separate TREBLE LEVEL
controls are connected in the grid cir-
cuits of the treble amplifiers. In the
182-00 and 182-10 versions, the bass
balance control is between the low-pass
filter and the input grid of the second
channel. Here, the resistor correspond-
ing to R3 in the second channel is a
potentiometer with its aim connected
to the input grid. END

Dictionary of Color TV
Controls

Don’t know which color TV control
does what? Here’s a simple detailed
chart that lists all the color TV
controls a technician is likely to
encounter. It tells what the control
does, what it looks like, what it’s
called, where to find it and how to

Convert troublesome industrial draw-
ings to electronic terms you are
familiar with. Don’t let the seem-
ingly confused symbols and circuits
throw you. Use the handy chart
that shows industrial symbols and
their communications counterparts.
Find out how and where industrial
symbols are used.

MAY, 1960

No-Parts Radio

Well practically none. Two-transistor
matchbox radio has a total of six
parts. Coupling capacitors and re-
sistors are eliminated by using a
novel direct-coupled design. Battery
drain is low, size is small, cost is low.
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TELEVISION

SIGNAL VOLTAGES

CAMERAS

RED

BLUE

GREEN

GUNS —

RED
COLOR
PIX
TUBE

)

Fig. 1—The end result of matrix
operation, no matter what the
type of matrix or demodulator.

VIDEO DET

CHROMA
BANDPASS
AMPL

COLOR PIX
SRS
AMPL 7!

CATH

RED GRID -

GREEN_GRID
BLUE GRID

(6-Y)
MATRIX

Fig. 2—Block diagram
of G—Y matrix system,

in the CHROMA MATRIX

The chroma matriz doesn’t have to be a confusing
areq when you work on a color-TV receiver—

here’s proof

Y
CCLOR BURST |l

= vl lI [

COMPOSITE VIDEO

NTSC'STAND»‘}RD
!

-
SYNC PULSE

CHROMA COMPONENT

Fig. 4 — A breakdown of
the composite color signal.,

CHROMA OUTPUT

Fig. 5—Y channel accepts only Y signal;
chroma channel only chroma signal.

By ROBERT G. MIDDLETON

ALUES and relations of signal

voltages used in color TV ma-

trices are important to the bench

technician. He must know what
should be present before he can deter-
mine what’s wrong. Matrix circuits are
used only in color receivers. One type
recovers a chroma signal from a mix-
ture of two other chroma signals.
Anothey type obtains a primary color
signal from a mixture of chroma and
Y (luminance) signals.

A G — Y matrix is used in receivers
with R — Y and B — Y demodulators.
A B — Y matrix is used in receivers
with R — Y and G — Y demodulators.
Old-style receivers used R G B matrices,
following I and Q demodulators. Still
other matrices are used in receivers
which demodulate R — Y and Q, and
those which demodulate X and Z. The
boostrap demodulator has a built-in
G — Y matrix in the cathodes of the
demodulator tubes.

To the beginner, the wide variety of
matrices seems confusing. However, it
helps to remember that the color pic-

(Continued on page 79)

POS PEAK OUTPUT FROM (R—Y) DET

NEG PEAK
(MR
+(R—Y)_(G_Y)

I
PIX CARRIER MARGIN

Iig. 3 — The com-
plete color signal.
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: (G—Y) /90° SIGNAL

OUTPUT FROM {R-Y)

OR {B~Y) CHANNEL

QUTPUT FROM {G—Y) MATRIX

4L POS ®
PEAK
+{6-¥1 /905 o QuTRUT
/(B—Y)
DET
—(B~Y +(B-Y) *
neg 27!
oA f
U
FROM —(6=v) /90°
(8~Y)
DET | ti6-v)
POS PEAK —(R-Y)
QUTPUT FROM NEG PEAK QUTPUT
(G-YYMATRIX  FROM (R—Y) DET

Fig. 6—G —Y matrix has peak out-
puts on +=(G—Y) chroma signal.

Fig. 7— G —Y matrix nulls
on =(G —-Y) <90° signal.

RADIO-ELECTRONICS
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NATIONAL ADVERTISING:

A year-round customer
build-up for Bonded TV
Service. Every month a
powerful ad in TV Guide,
number one weekly mag-
azine in the U.S.A. with
over 7,500,000 circulation.

LOCAL TIE-IN WITH NATIONAL ADS:

——  Raytheon Bonded Dealer
ads appear in each local
program listing section of
TV Guide. This gives you
the opportunity to list
your name in the TV
Guide edition covering
your area.

76

HE'S MR.
...ONE OF 10,372

Mr. Van Akkeren, President of Van’s Radio
and Television Service, Sheboygan, Wiscon-
sin, who has been in the servicing business
since 1924 says, “We average about 1,000
calls per month. With that many calls we
must keep our call-backs to a very minimum
and maintain good customer relations. We
are doing that by using dependable Ray-
theon tubes and operating as a Raytheon
Bonded Dealer.”

.

Here’s how you,

MERCHANDISING KIT:

Every Bonded Dealer
.. getsa Merchandising Kit.
It’s a complete advertis-
ing and promotion pro-
gram that includes your
* Bonded Dealer Certifi-
cate, Identification Card,
Creed Display, Newspa-
per ad mats and 90-day
Repair Bonds, everything
you need to start you on
the way to more profits.

BUSINESS BUILDERS:

Yourlocal Raytheon Dis-
tributor is ready to pro-
vide many other promo-
tion and merchandising
extras. Your name in the
Classified Telephone
book, outdoor and trans-
portation advertising, and
a whole program of busi-
ness and shop aids for
your store.

RADIO-ELECTRONICS




CLARENCE J. VAN AKKEREN
RAYTHEON BONDED DEALERS!

The Raytheon Bonded Dealer Program is an
exclusive program limited to qualified inde-
pendent T'V service technicians with adequate
service facilities. You get all the benefits and
advantages of a nationwide service program,
prestige of the nationally respected Raytheon
name and the exclusive competitive advan-
tage of being local headquarters for Bonded

TV-Radio Service. The Raytheon Bonded
Dealer Program is backed by top-quality
Raytheon products, technical service, sales
aids, promotion materials, business-building
advertising materials and much more. It’s a
complete program designed to pay off in cus-
tomer confidence and in more business and
more profits for you.

foo, can benefit as a Raytheon Bonded Dealer!

STORE IDENTIFICATION:

Eye-catching red and
gold window valance,
smart looking outdoor
signs, truck and door de-
cals and colorful window
displays make your entire
place of business more at-
tractive.

EXCLUSIVE 90-DAY REPAIR BOND:

NEW, OFFICIAL BONDED
DEALER MAGAZINE:

The Raytheon Bond is
the official magazine for
Bonded Dealers only. In
it is summarized the lat-
est merchandising and ad-
vertising plans, technical
articles and other mate-
rial available to Bonded
Dealers.

Here is the most dy-
namic goodwill builder
in TV servicing history!
As a Raytheon Bonded
Dealer, you will have
working for you the
salespower of an official

i 90-day Repair Bond.

Proof that you and Ray-

theon stand behind your

superior workman-
ship. Each bond pro-
vides space for your
itemized bill listing
all parts and serv-
ice, along with the
Bonded Dealer
Code of Ethics.
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Raytheon Company, Distributor Products Division
P.0O. Box 200, Westwood, Massachusetts

I'm interested in becoming a Raytheon Bonded Dezaler and tak-
ing advantage of the nationally advertised program and the
exclusive use of the 90-day Repair Bond. I understand that this
program is limited to full-time, independent TV-Radio Service
Dealers.

Firm Name

Business Address.

City Zone State

Telephone Number

Your Signature & Title

POCKET

TS GEOShY R SEEE Xs W

]

RS DER SOAT REMA USSR IEREN e SERsd N

| Fill out and mail in this coupon today.
The Raytheon Bonded Dealer Program is
the outstanding profit plan for independ-
ent dealers like you. No dues! No fees! No
gimmicks! It’s open to all top independent
dealers.

Raytheon Company, Distributor Products
Division, Westwood, Massachusetts
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(Conlinued from page T4)

ture always works with the same grid-
cathode voltages. Hence, no matter
what type of matrix is used, the end
result at the picture tube is the same.
This is shown in Fig. 1. The end result
of matrix operation is always as if the
output of the red camera were con-
nected to the red gun in the color pic-
ture tube, the blue camera to the blue
gun and the green camera to the green
gun.

G — Y matrix

Many color receivers have used, and
still use, the G — Y matrix system

JE

TELLOW-ORANGE

- =

pa | [EE}

o #

e o

2 =

& @
=
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m

BRIGHT RED
REDDISH BLUE

GR

Fig. 8—Keyed rainbow generator dis-
play.

—(6=1 fogenuLL 6120 NULL

'!]. JD" Gfo' SIO" [lool IO"I ;062103410;10210

Fig. 9—First and seventh “pips” null if
G —Y matrix is operating correctly

shown in Fig. 2. In this arrangement,
the G — Y matrix follows the R — Y
and B — Y chroma demodulators.
Let us see how a color signal is
processed. Fig. 3 shows a complete color
signal from the picture detector applied
to the Y and chroma channels. This is a

+INULL

QDEMOD
OUTPUT

B
—INULL

+{B=YINULL
— |

DEMOD 4 -
OUTPUT

—{6-Y)/80° NULL
+-:§;ﬂ@NU|_.L

CELaTaE

30° . 90° I50° 210° 270°

Fig. 10 — Correct nulls for I, Q, R—-Y,
B—Y and G—Y ebroma channels.

MAY, 1960

f3.58MC INPUT

TO RED
OUTPUT

DEMOD

90°
PHASE
SHIFTER

(B-Y)
MATRIX

Fig. 11 — Some color receivers inter-

change the B—Y and G ~Y demodulator

and matrix positions in the chroma cir-
cuits.

T0 GREEN
OuTPUT

color bar. It has a Y signal upon which
the 3.58-me chroma signal rides. These
are broken down in Fig. 4. The Y signal
passes through the Y amplifier to the
picture-tubie cathodes. The chroma

signal is stopped by the Y amplifier.
The chroma signal passes through the
signal is

chroma channels. The Y

TELEVISION

cirenit. A number of modern receivers
interchange the B — Y demodulator and
G — Y matrices, as in Fig. 11. However,
the test results are the same in the
R—Y, B—Y and G— Y channels,
This is a very useful point to keep in
mind.

A G — Y matrix operates as shown
in Fig. 12. It combines —0.51 of R — Y
with —0.19 of B — Y to make the
G — Y signal. Note that the output
from the B — Y demodulator is 78%
higher than the output from the R — Y
channel. This is done to obtain un-
adjusted chroma values. You will recall
how an FM signal is pre-emphasized
at the transmitter and de-emphasized
at the receiver to get a better signal-
to-noise ratio on high frequencies. In
somewhat the same manner, the chroma
signal is readjusted at the color TV
trausmitter to avoid overmodulation of
the picture carrier. The chroma signal

RED

(6-Y) {6-Y)= =51 (R=Y)—.19 (B=Y] 70 COLOR
MATRIX GREEN AMEIOR
CRT GRIDS
B-Y1=1.78 BLUE

Fig. 12—G — Y matrix combines —0.51 of R—Y with
—-0.19 of B—Y to make G—-Y.

stopped by the chroma channels.

The chroma signal is demodulated in
the chroma channel. Tt is applied as
a square wave (envelope of the chroma
signal) to the picture-tube grids, as
seen in Fig. 5. A chroma signal always
has a certain phase, as shown in Fig. 6.
This diagram shows also thata G — Y
matrix has peak outputs on a
+ (G — Y) chroma signal.

We also see from Fig. 6 that R — Y
and B — Y are separated 90° in phase.
Or, we say that R — Y and B — Y are
in quadrature. An R — Y demodulator
has zero output (nulls) on a B—Y
signal. Lixewise, a B — Y demodulator
nulls on an R — Y signal. Many color
bar generators have a (G — Y) /90°
signal—this is a chroma signal in quad-
rature with G — Y. Hence, a G — Y
matrix nulls on a (G — Y)/90° signal,
as in Fig. 7. Note that, as we expect,
the R — Y and B — Y channels do not
null on a (G — Y)/90° signal

Many color bar generators are the
keyed-rainbow type. They display color-

-difference stripes on the picture-tube

screen as in Fig. 8 If we connect a
scope at the G — Y matrix output, we
see the pattern shown in Fig. 9. The
first and seventh “pips” are =(G — Y)
/90°. Hence, we find the first and
seventh pips nulling on the scope pat-
tern, if the G — Y matrix is operating
properly.

Similar tests can be made in any
chroma channel with a keyed-rainbow
signal, as shown in Fig. 10. It makes
no difference whether the chroma chan-
nel is a demodulator circuit or a matrix

Fig. 13—Inner hexagon shows relative

values of readjusted chrominance volt-

ages. Outer hexagon shows relative un-
adjusted values.

must then be readjusted at the color
receiver to get true colors.

In this readjustment, R — Y is re-
duced to 0.877 and B — Y to 0.493 of its
initial value. Hence, the relations be-
twaen the received signal and the signal
as applied to the color picture tube are
as illustrated in Fig. 13. B — Y is
given T8¢ greater amplification than
R —Y.

The circuit details for a typical
G — Y matrix are seen in Fig. 14.
Matrixing is handled by the three resis-
tors connected to the grid of the G — Y
matrix tube. The tube is merely a
phase inverter and amplifier. The ma-
trixing niixes the R — Y and B—Y
signals in the three grid-circuit resis-
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eP. A
¢ hand tools

e tape recorder
® portable TV set

FROM YOUR CAR, Boat or Plane!

with

lNV%RTERS

B

for changing your storage
battery current to
A.C., HOUSEHOLD ELECTRICITY
Anywhere . . . in your own car!

OPERATES

PORTABLE TV SET
directly from your car!

® RECORD PLAYERS
o MIXMASTERS, ETC.
directly from your car!

MAKE YOUR CAR, BOAT OR PLANE
‘““A ROLLING OFFICE!"’

OPERATES

o TAPE RECORDERS

@ DICTATING
MACHINES

® PUBLIC ADDRESS
SYSTEMS

@ ELECTRIC SHAVERS

directly from your car!

mounted out
of sight under
dosh or in
trunk
compartment

UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. to 110 volt A.C, 60 cycles,

for...
o EXECUTIVES o POLICEMEN
o SALESMEN ® REPORTERS
¢ OUTDOOR MEN © FIREMEN

® PUBLIC OFFICIALS

MODELS 6U-RHG (6 volts) 125 to 150 watts, Shipping
weight 27 Ibs, List price 99.50

DEALER NET PRICE. ... ... $66.34
12U-RHG {12 volts) 150 to 175 watts. Shipping weight
27 tbs, Listprice. .........co........ 0

$99.50
DEALER NET PRICE. .. ... $66.34

Write for literature on other Sizes and Models
of ATR INVERTERS, priced as low as$11.95 list.

SEE YOUR JOBBER OR WRITE FACTORY
4/ NEW MODELS A/NEW DESIGNS \/NEW LITERATURE
« “A" Baltery Eliminators o DC-AC Inverters e Auto Radio Vibralors
. American Tetevision & Rapro Co,
Luality Products Sence 1937
SAINT PAUL 1, MINNESOTA, U. 5. A.
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PEAKING
F coIL
3758MC 0SC
(FILTER)
PEAKING
FROM colL
358MC 0SC | DEMOD

(FILTER}

TO REQ
CRT GRID

(G—Y) AMPL
MATRIX

TO GREEN
CRT GRID

TO BLUE

CRT GRID

B+

Fig. 14—Typical circuit of a G — Y matrix.

AGENTA

(B-Y)
BLUE

~(6-Y)/90°

GREEN
~(R=Y) Vcyan
Fig. 15—Chrominance phase diagram
shows each color in terms of phase
angle with respect to burst phase.

tors. It is obvious that the resistors
must have correct values to get normal
matrix operation.

Fig. 16 is a chroma phase diagram,
showing the primary and complemen-
tary colors, in addition to the basic
color-difference signals. Note that red
and R — Y have different phases.
R — Y is not a pure red because a red
signal has a 30% Y component. The Y
component produces an output from all
three guns. To display a pure red, we
must cancel the output from the blue
and green guns arising from the Y sig-
nal.

Hence, the red chroma signal has a
phase which produces output only from
the red gun, in spite of the fact that the

Fig. 17 — Relative out-
puts from the three
chroma channels using
a keyed or unkeyed
rainbow signal,

=
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three cathodes have a 30% Y signal
present. The phase of the red chroma
signal works as shown in Fig. 16. It
gives a 709 grid signal to the red gun.
This grid signal adds to the 30% Y
signal to give 1009 output from the
red gun. The B — Y channel delivers
a —30% output to the blue grid. This
cancels the 30% Y signal on the blue-
gun cathode. The G — Y matrix delivers
a —30% output to the green grid. This
cancels the 309 Y signal on the green-
gun cathode.

When we sweep the chroma signal
360° around the chroma phase dia-
gram, the outputs from the three
chroma channels appear as in Fig. 17,
This diagram shows that output is least
from the G — Y matrix, next highest
from the R — Y demodulator and high-
est from the B — Y demodulator. If
we use a keyed or unkeyed rainbow
signal, the curves shown in Fig. 17 can
be checked with a scope, at the out-
puts of the color receiver’s three chroma
channels. END

{(R-Y) | T ?0%
o]

0
lB‘?"uo% (=Y ]_l__:._l“_aoﬂ-"ﬂ

(DERIVED BY (G-Y)
MATRIX)

Y -
M gy 0

Fig. 16—When a color bar pattern is

being transmitted, a saturated red bar

develops the indicated square-wave volt-
ages in the color receiver circuits.

YELLOW RED MAGENTA
1I5°‘ T6.6° 119°

BLUE CYAN
193° 256.6°

P e
B = T N1 -1
"IN

GREEN
299°
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CORONA
on the

AGC LINE

The Magnavox CT316 chassis showed
symptoms of a simple age defeci—no
picture on a strong signal, but a pic-
ture on a weak signal. The age circuit
was “simple” too. It consisted of an age
detector biased so that only the sync
tips sticking up above the noise made
the tube conduct.

The age detector is followed by one
stage of amplification and filtering, a
clamp, and a bleed to the B-plus line to
supply the tuner age bias. When meas-
ured, age voltage was too low for the
scads of microvolts coming into the
tuner. A finger across the antenna in-
put terminals brought in a smeary pic-
ture and a lower age voltage.

To add to the confusion, all the re-

sistors, capacitors and other components
in the detector and age cireuits checked
out OK. A scope couldn’t be used be-
cause of the if overload. The set would
work with external age bias, but what
could be causing the trouble?

I decided to run a quick check of the
overall response curve. It showed a
nearly perfect response. A little tirved
and very disgusted, I doused the light
and turned to leave. A passing glance
at the scope pattern, as I reached out to
turn it off, stopped me cold. In the
dark room I could see a fence ahout
3% inch high along the entire length of
the response curve. 1 started to look
for the high-voltage arc which usually
causes this sort of display. There was
a tiny blue corona around the nut that
fastens the high-voltage filter capacitor
to an insulating strip and the ground
return. Two turns of the nut and the
corona disappeared.

Which
TV Antenna

TELEVISION

This could not cause the age trouble,
I thought, but by this time I was
becoming a firm believer in ghosts and
gremlins. On removing the alignment
hainess, what should appear but a
perfect picture. By this time 1 was
wondering what could have happened to
cause this set of circumstances.

A little careful checking showed that
the lead connected to the age clamp tube
was routed near the corona. The corona
pickup was being rectified by the agc
clamp tube and was bucking out the
age voltage generated by the sync
pulses and causing the gain of the if
strip to increase until the signal was
blocked.

When 1 placed my finger across the
antenna input terminals, T reduced the
age voltage but I also cut down the
input signal to a point that the if was
not completely overloaded, producing a
smeary picture.—F. L. H., Roanoke, Va.

can do the most

Remember when everybody lit cigar-
ettes with matches that sold for a
penny a box? Then along came a
lighter at 500 times the cost of matches.
Lighters, today, sell by the millions
. . . making bigger profits for dealers
than matches ever did!

You get the idea. People do have
the money . . . and when they have a
choice, they invariably buy the best

. even if it costs more. The wide-
spread acceptance of our patemted
Color’Ceptor proves that people also
want the best antenna. Dealers who
offer it to them are the ones who make
the most money. In fact, Color’Ceptor
has gained such tremendous popu-
larity that eleven imitations are now
masquerading as substitutes!

ANTENNA SYSTEMS

Now Know This and Make More Money
Color’Ceptor outsells others for many
reasons: PERFORMANCE—uniform
high gain over all channels, sharp di-
rectivity, no suck-outs, no gain roll-
off on end channels, no spurious side
lobes, uniform high front-to-back ratio
on all channels. A HIGH QUALITY
OF CONSTRUCTION not found in
any other antenna-—rides out winds
up to 100 mph, yet weighs less, in-
stalls quicker and easier. Elements
lay flat and neat. Has exclusive non-
crush mast clamp and Winegard’s 7-
cycle bright gold anodizing that

most attractive package, best dealer
sales aids, by far the strongest na-
tional consumer advertising. Has
what dealers and their customers both
want. So good you could build a retail
business on Color’Ceptor alone—and
that’'s been done!

Any dealer who can sell imitations
and other ‘‘second-best’’ antennas
will do far better selling the Color-
ceptor. WY SELL PENNY MATCHES?
Get OUT all that’s IN this business.
Feature Color’Ceptor! Speak to your
Winegard distributor or mail the
coupon now.

doesn’t turn green . . . defies salt
spray, fuel acids, corrosion. Three
models to meet most needs. Has the

WINEGARD CO. 3013-4 Scotten, Burlington, la.

Send me full Color’Ceptor details..

Name.

Address.

City. Zone

State
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JACK

E get many letters wanting

details about changing a

metal-shell picture tube to a

glass type. This is a com-
paratively easy conversion, and one
which is sure to find favor with all
technicians who will work on the set
in the future.

The first step is to select a glass-
bulb tube with electrical characteristics
close to the original. For example, the
popular (in its day) 21MP4 can be
replaced by a 21YP4, with only phys-
ical changes, mounting, ete. The -YP4
is not quite an inch longer, but other
dimensions are very close. (One note
here: watch out for faceplate curva-
ture! For cxample, if you tried to re-
place a 21MP4, which has a spheriecal
faceplate, with a 21FP4, which has a
“cylindrical” faceplate, the result would

CABINET

Fig. 1—DBracket supports yoke and rear
of picture tube.

be a large gap at most places in the

front mask.)

The most difficult part will be mount-
ing the new tube. If the set is a console,
the new tube can be mounted on the
front of the cabinet, especially if the
original tube was so affixed. The plastic
mask is trimmed if necessary, to allow
the new tube to fit snugly, and the
original mountings are often easily
converted to hold the new tube. This
is especially true if they included a
bracket to hold the yoke, which supports
the back end of the tube (Fig. 1).

Many times original mountings con-
sist only of a clamp around the face
of the tube, leaving the yoke held up
only by its leads! Yoke brackets can
always be added, if necessary. Make
them out of sheet-metal straps about an
inch wide, or No. 16 or 18 gauge steel.
These can be found in large quantities
at your local sheet-metal shop or in the
scrap bin. They can be bent to any

82
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shape needed, and fastened to the cab-
inet (wooden ones) with short wood
screws,

The hracket can be fastened to the
yoke in any one of several ways. Twa
methods are shown in Fig. 2. An alte1—
nate mounting is shown in Fig. 3. The
bell of the tube is held in a “ma(lle”
of heavy fabric straps against the front
of the cabinet. These can be made out

it to an open place on the chassis or
to the sides if there are no open places
on the chassis. (Most of the sets upon
which this job will be done are older
models and there is usually some open
space on the chassis.)

Regular conversion kits are available
for quite a number of the older sets,
like the Stewart-Warner 9300 series
for example. These include all wooden
blocks, straps, and screws needed to
make the changeover. However, with a
drill, saber saw, a few bolts and nuts
and a bit of native ingenuity, the TV
technician can make almost any tube
fit any chassis he wants to, in just a
short while,

Hum-bars in color TV

I have o Motorola TS 902 color TV,
converted. There is «a hwm bar visible
on the screem when there is no signal
applied. It appears as « dark bar mov-
ing swiftly from bottom to top, and
also appears on the scope as a pip
moving left to right through the signal
pattern. When « station is tuned im,
this hum bar disappears, sometimes for
quite « while, then returns, at times
moving very slowly, wsually from top

of luggage straps as sold in auto-
supply stores, or any available mate- Fig. 2— Bracket may use nut and bolt
a) or screw and captive nut (b).
NUT SCREWED TO "~ EDGEWISE VIEW Fig. 3—Straps sup-
& TOP OF CABINET OF 5TRAP port weight of tube.
BOLY SCREW = ERle— "CcAPTIVE NUT"
/ YOI BELL OF TUBE
/ ~y 2 o
\ SCREWS ( [ STRAPS
- \ \/
v
rial. They must be heavy enough to L ez
support the weight of the tube, at least

1 inch in width and very strong. Make
some kind of a fastening like the
gadget shown in the small detail of
Fig. 8, so that the straps can be pulled
very tight. This one consists of a small
plate of metal, held down by screws,
the strap is passed under it, pulled
tight, then held in place by tightening
the screws., Yoke brackets can also be
added, if the finished rig looks flimsy.

With a few exceptions, chassis-
mounted tubes are always provided with
voke bhrackets. These are the easiest:
the old tube is removed and the insulat-
ing ring adapted to fit the new tube by
trimming it with a sharp pocketknife
or tin shears. In some cases a pair of
wooden blocks can be cut out and
fastened to the front corners of the
chassis to hold the tube (Fig. 4). These
are usually cut to fit each individual
set. Be sure to make them small enough
to allow the set to go back into the
cabinet without fouling on the back
corners. The yoke can always be moved
back to take up the extra inch, as these
brackets are usually adjustable. (If not,
they can be made so by drilling a
couple of new holes here and there.)

If there are no yoke braces on the
original chassis, they can be made up
out of the helpful sheet-metal strap.
Bend it to a right angle lengthwise,
to give it greater rigidity and fasten

to bottom. It seems to be coming to the
picture tiube through the video output
tube. I disconnected the regular fila-
ment supply of the CRT, fed it with dc
and still got the hum bar. The 60-cycle
stgnal seems to be strongest on the
sereen leads if I clip my probe on the
insulation.—L. S. L., Englewood, Colo.

This would seem to be a case of our
old friend “marginal electrolytics.” You
said before that you had shunted sev-
eral of the filter capacitors without
result. I believe, from the “timing” of
the hum bar that you mention, that the
trouble is going to be found somewhere
in or around the vertical output stages.

PAD CORNERS
WITH
FRICTION p
TAPE

NEW TUBE

WOO0D

SCREWED  §
REMECEN

CHASSIS ‘T"

CHASSIS
Fig. 4—Wood blocks hold front of tube.
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Notice that the hum bar moves rapidly
when there is no incoming signal (hence
no sync) and disappears, then re-
appears, moving very slowly, with sync.

Electrolytics with a high power fac-
tor will often give misleading 1results
on a shunt test because of the internal
leakage (which is, after all, the main
cause of the high power-factor condi-
tion). To get a reliable test, disconnect
each suspected unit and replace it with
a known good unit of the same or larger
size. Trace your power supply lines
with a direct probe (not a low-capac-
itance probe—it will attenuate the
low-frequency ripple signals!) and see
what kind of ripple you’ve got on them.

The most likely capacitors in this
case would be those “nearest” to the
screen leads to the CRT. If they are
OK, then go back to the capacitors
around the vertical output stage, as I
said before. It is quite possible that
some of the pulse voltage from this
stage is leaking into the video.

You might also investigate the elec-
trolytics in and around the vertical
convergence circuits. A 60-cycle pulse
is fed to these controls through the
plug and cable connections, and filtered,
ete., by three nonpolarized clectrolytics,
Cl15, C16 and C17. These are 100-uf
units, connected at the three vertical
convergence controls, R16, R18 and
R20. If these are defective, they will
give you trouble much like what you
have.

Tricky horizontal hold

The hovrizontal hold control in an
Admiral 18XP4BZ chassis is very sen-
sttive. When the raster jumps out of
syne, @ sawtooth wave shows up ver-
tically and the screen goes blank. I can
lock il Dack m again with the hold
control, but it does the same thing over
again.—B. M., Delton, Mich.

This sounds as though you have a
marginal defect in the horizontal oscil-
lator. In other words, the oscillator is
just barely working and the slightest
disturbance throws it out of syne, mak-
ing it stop completely. The collapse of
the horizontal sweep is giving you the

6AL5
HORIZ AFC

LA

SYNC PULSE

FROM
FLYBACK ﬁvﬂ

FROM SYNC
PHASE INV

Fig. 5—Horizontal oscillator

wavy vertical white line on the screen,
as the vertical sweep is still running
for a fraction of a second.

The trouble is probably due to a

resistor having shifted in value. The
most likely one would be the 470,000-
ohm unit which feeds the horizontal
oscillator. If it has increased in value,
a common complaint, it would make the
oscillator most unstable. Also, check
the resistors in the grid circuit of the
control section of the horizontal oscil-
latcr (Fig. 5). Some trouble was found
with these if they drifted too far off
tolerance. Replace with 5% resistors.

Transistor antenna booster

Do you have a diagram for a tran-
sistor single-channel antenna booster
for « TV set? This one will be used

12AU7

_ HORIZ MVB __ TOHORIZ
ouTPUT .
390 upf 48804
5.6K
150K 1
s
3|50K
AHoRIZ
I LocK
= | 260V
: | eeov

circuit in Admiral 18XP4BZ.

on a single set, and I'd like to find one
that wouldw't cost a fortune to build.
—A. A., Rutland, S. D.

Thransistor antenna boosters are being

"FROM UG5, . QUALITY MIBRUPHBNES

‘FOR EVERY APPlIEATIﬂN

FOR TV,
BROADCAST
AND HI-FI
RECORDING

Model 58, a dynamic miniature with
high fidelity, mects TV, broadcasting,
recording, PA requirements of perform-
ance, durability, compactness. Model 58
has the sensitive Turner Dynaflex dia-
phragm which resists shock, tempera-
ture extremes, moisture. Responsc; 60 -
13,000 c.p.s. Level; -57 db at high im-
pedance. Model 38 wired for guick se-
lection of high or low impedance.
Model 58A for quick selection of 50 or
200 ohms impedance. List price $57.00.

Model
58

MAY, 1960

FOR DISPATCH,
PAGING, P.A.,
CONTRGL TOWER
AND
AMATEUR USE

The Turner Fay
“Lift - Switch” %

Model 250 dy-

namic offers

you more vers-

atility, conven-

iecnce and ease of operation than any
other microphone. Wired to operate

both relay and mike circuits at a touch.
Has Turner’s exclusive 3-way switching.
1) Lift the mike, it’s live; 2) depress
the front bar for push-to-talk; 3) move
the lever-lock forward. The mike is live
and stays live. The model 250 is a high
impedance mierophone. Response; 60 -
10,000 c.p.s. Level; -52 db. Complete
with single unit die-cast case and 20 ft.,

three conductor (one shielded) cable.
Furnished in satin chrome. List $49.50.

GENERAL
PURPOSE

A slender, compact
and graceful crys-
tal microphone.
Highly versatile,
Can be adapted
for hand, stand or
desk uses. Total weight only five oz.
Response; 80 - 7,000 c.p.s. Level; -54
db. Equipped with 7 ft. single conduc-
tor shielded cable. List price $15.95
(Less C-4 stand illustrated ).

Write for free catalog

THE | | MICROPHONE COMPANY

\ / 933 17th St. N.E., Cedar Rapids, lowa

IN CANADA: Canadian Marconi Co..
Toronto, Ontario and Branches

EXPORT: Ad Auriema, Inc.,
85 Broad St., New York 4, N.Y,
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NEW
ARKAY-HARTING
Ms-5
STEREQ
RECORD « PLAYBACK

TAPE DECK

Records and plays back in STEREQ
and 4 track monaurai

Now you can afford the satisfaction and pride
of owning a professional quality tape deck. The
MS-5 features amazing simplicity of design and
operation, yet is engineered to broadcast stand-
ards. Compare it to tape decks costing over

$200!

With all the features you'd expect in a profes-
sional quality stereo tape deck ... PLUS:

® 5 push button operation and drop-in loading
interlock prevents

® Automatic
erasure

® Double shoe brakes for split-second non-slip

stops
® All metal tape fingers for longer tape life
capstan

¢ Oversized
speed

® 2 speed Stereo and monaural operation |

ARKAY HFT-7 FM-AM

Tuner

Another Golden ‘60 component
with the Lifetime Guarantee

' 512995

For business or fun, in
your home, office, car
or truck, this newest
method of communi-
cation has no equal at
any price. It's like
having a direct line to
your home or place of
business from wher-
ever you happen to
be — and there is no
tuning necessary! If
you can flip a switch
you're on the air.
accidental In the tradition of other
cutstanding ARKAY
units the ARKAY $Q-9
Citizens Band Transceiv-
er offers you the finest
in two-way communicas
tions at the lowest pos-
sible price.

insures constant tape

’60 components give a

IME GUARANTEE

With Crystal Control Superhet Receiving
Circuit——No Tuning Necessary!

NEW ARKAY S0-8 ‘SKY-VOX'
CITIZENS BAND TRANSCEIVER

fully pre-wired and
prealigned front end

KT § 95
ONLY
Factory wired $119.95

Advanced circuitry

and design with spec-

ifications you'd expect

to find in units costing

many times more . ..
LUS:

® Nothing else to buy
— Ready to operate
12y DC, 1oy AC

® Crystal controlled Sus
pe_rhef receiving cire

cuit

@ Crystal controlled os-
cillator, Pentode RF
amplifier transmitting
circuit

@ Muylti-Channel opera«
tion

® Automatic noise lime
iter

8 Audio Squelch

® Comes complete with
microphone and | sef
of crystals.

— e —_—— e —
T TARKAY CS 28-watt 1

Stereophonic Dual l
Amplifier-Preamp

Another Golden ‘60 component ﬂ
with the Lifetime Guarantee

ARKAY VT-10 Vacuum

Tube Volimeter

Another Golden ‘60 componeny
with the Lifetime Guaranteo

L&
ar $3200 SE KT $9595 34795

Ask your dealer or write to=
day for an illustrated catalog
of the complete ARKAY
Golden °60 line.

Wired

24 TV TUNER
HR REPAIR and
ALIGNMENT SERVICE

90 DAY
WARRANTY
ISSUED ON
ALL TUNERS

DEALER | VHF Tuners ..... ..
NET UHF Tuners ....... $950
PRICE UHF Converters .

UHF-VHF Combinations $17.95

F.0.B.
EVANSTON, ILL,
WE SHIP C.0.D,

THE ABOVE SERVICE & PRICES ARE FOR UNMUTILATED UNITS. Missing, broken &
damaged parts, defective tubes charged extra at LOW net prices.
IMPORTANT' SHIP COMPLETE. —INCLUDE ALL BROKEN PARTS. STATE MODEL
"& COMPLAINT. PACKAGE WELL TO AVOID TRANSIT DAMAGE,

SPECIAL DISTRIBUTOR PRICES ON REQUEST

JW ELECTRONICS 1538 W. Ja

84

rvis Ave., Chicago 26, lllinois
Telephone Breadway 4-9757
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made at present by Benco TV Asso-
ciates of Canada and by some US
manufacturers, but they are quite
definitely out of your last category!
The only ones now in production, to
my knowledge, are broad-band types,
designed for use with community
antenna systems, and their cost is quite
high.

At this time, I don’t know of a design
that would fit your requirements, I’'m
sorry to say. Try locating one of the
old TACO 1628 single-channel antenna
boosters. There should be plenty of
them floating around, and they did an
excellent job, although they are not
used too much any more. I used one for
several years on my own antenna, back
when we could get only one channel,
and that from a long way off.

Critical vertical hold

I'm working on a CBS 22C07M TV.
The wertical hold control won’t stop
the picture wuntil it is right at the
grounded end, and then it's very crit-
ical—A. W. A., Queens, N. Y.

If you have to run the vertical hold
control all the way to the grounded
end, you undoubtedly have too much
resistance in the circuit. In other words,
the 2.2-megohm resistor between the
hold control and the oscillator grid has
increased in value, or the hold control

SYNC PIPS {NORMAL} SYNC PIPS (TOO SMALL)
a b
Fig. 6—Vertical waveform with normal
(a) and too small (b) synec pulse.

itself has increased. Check both of them
to be sure. While we normally don’t
think of trouble in controls, it is still
very possible for one to increase in
resistance, just as a standard carbon
resistor does! Check the amplitude of
your vertical sync pulse by applying
a scope to the oscillator grid and rolling
the picture slowly downward with the
hold control. The sync pulse should be
visible as a small pip on the waveform
(Fig. 6).

If this is too small, it will not lock
the oscillator as it should. Check sync
amplifier and separator tubes, and the
vertical integrator network.

Picture "bounce"

In o Sylvania 225MU TV sct the
picture bounces up and down whenever
the sound is turned up to high levels.
Turning the volume down below norinal
listening level steadies the picture, but
bringing it back up makes it bounce.
I have changed all the tubes in Doth
vertical and sound circuits. What might
be causing this problem?—P. B. G.,
Waldron, Ark.

This is caused by incorrect bias on
either the vertical output tube or the
sound output tube. Change the 0.1-uf
capacitor in the grid circuit of the
vertical output and the .005-uf input
coupling capacitor in the sound output.

RADIO-ELECTRONICS
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A slight leakage in either of these will
alter the bias so that the sound output
tube draws more than its normal plate
current. When high sound peaks are
encountered, the added current drain
lowers the wvoltage on the vertical
oscillator and output, making the piec-
ture shift position.

Vertical instability

Can you give the reason why an RCA
KCS-12 TV will not stop rolling ver-
tieally? It does this on all channels. It
can be held momentarily, then a change
in the picture when a commercial comes
on will start it again.—V. J. D., Wash-
ington, D. C.

This trouble is due to insufficient
vertical sync amplitude. In the field,
the most common cause is a weak 6CG7
tube. This is used as a sync amplifier
and vertical oscillator. If a new tube
doesn’t cure the trouble, check the plate
voltage on the sync section. It should
be 65 volts on pin 1, the plate. The
6BUS8 should have 185 volts on pin 8§,
the plate, and 110 volts on pin 9, the
screen grid. The 6AWS8 first sync sep-
arator should have 75 volts on pin 3,
the plate. Changes of value of any of
the plate load resistors would cause
sync trouble.

The .033-uf capacitor on the grid of
the 6CG7 should be checked for leak-
age, also the .0056-uf capacitor on the
grid of the vertical oscillator.

Incidentally, before taking any dras-
tic steps, be sure that the vertical
height and linearity controls are prop-
erly set. If they aren’t, this may cause
vertical instability.

Dim raster

We have « CBS TV which has only
a dim raster, no control of brightness
and no picture. I suspected the bright-
ness control, but it cliecks out. Is it a
bad picture tube?—A. M. F., Calif.

Watch this one, you’ve got a beautiful
“double symptom” here! It is possible
that you have a defective picture tube.
Only testing with a vreliable CRT
checker will show it up. However, before
doing this, change the sync-separator/
video amplifier 6U8 tube. A short in
the 6U8 will show exactly the symp-
toms described, which are the same as
a heater—cathode short in the picture
tube. The short removes bias and pic-
ture signals from the tube, leaving a
low-brightness raster and no pix. END

“Takes a while to warm up.”

MAY, 1960

A TUBE TESTER FOR EVERY PURPOSE

it i i MERCURY
Here’'s how easy it is to test all tube types with a
| TUBE TESTER — completely, accurately — IN JUST SECONDS
' JUST SET FILAMENT AND LOAD CONTROLS...INSERT TUBE...
PRESS QUALITY BUTTON AND READ EMISSION ON METER

,MPORTANT! Mercury Tube Testers positively cannot hecome obsolete as they

are engineered to accommodate all new tube types as introduced. New tube listings

are furnished periodically to ali registered owners.

Model 101 Portable Tube Tester " :

THE SPEED AND ACCURACY OF A MULTIPLE SOCKET | ‘ '[
TUBE TESTER AT A FABULOUSLY LOW PRICE '

Checks emission of over 700 tube types ... Checks inter-element
shorts, leakage and gas content ... Checks all sections of multi-
purpose tubes ... Housed in sturdy gray hammertone steel case
...Handy tube chart contained in special back compartment. ..
Size, 9 x 8v2 x 2%”,

Model 101
Denuleer Net ... $3995

Model 102-P Portable Tube Tester
A DELUXE TESTER AT A SENSIBLE PRICE

Checks emission of over 700 tube types...Checks inter-
element shorts, leakage and gas content ... Checks alil
sections of multi-purpose tubes . .. Checks diodes, filament
and external continuity, power rectifiers, pilot lamps, auto
and TV fuses ... Housed in handsome oak carrying case
with compartment for all test leads . .. Size, 11% x 12 x 4%2"!

Mode! 102-P
Denaleer Net .. $5950

Model 102-C Caddy Tube Tester
A TUBE TESTER AND TUBE CADDY ‘ALL IN ONE’

Includes the specifications of the Model 102-P above .. .
Tester fits securely on guiders but can easily be removed
.. .Tube caddy will hold over 125 tubes . .. Convenient
drawer stores tools and test leads. Size, 9% x 16 x 13V,

Model 102-C
Deaﬁer Net . .. $7450

Model AD-1 CRT Adapter available . . . makes Mercury Tube Testers highly
accurate picture tube testers of all black and white picture tubes (including the new $395
short neck 110 degree RCA type) for emission, shorts and gas content. Dealer Net . . .

Model 201 Self-Service Tube Tester
A VALUABLE MONEY-MAKING ASSISTANT IN YOUR SHOP

e g STEE | Checks quality (emission, shorts and gas) of over
‘ ﬁf‘f‘}{“, 800 tube types ... Checks each section of multi-

ropt 1T [
5

[k 3
[

:
1 rs-é%'?é'é‘ﬁm ?g purpose tubes ... Tests all 5 and 12 volt stand-
o e S ard auto radio vibrators ... Handy push button
/ fuse can be reset manually—never needs re-

placement . . . Tube compariment with own lock
holds over 400 tubes ... Tabe storage drawers
with tube carton dividers and drawer sheets
provide for automatic inventory control ...
Etched aluminum panel always retains its hand-
some appearance .. .Takes only 19 x 19 of
floor space. Stands &' 1* high. . . lluminated col-
orful plastic display tops the cabinet ... Colorful
window streamers supplied with each tester
to attract customers.

Mode! 201-F (Floor Model) 50
oce Deulgﬁv";*lef ... $] 58

Model 201-C (Counter Model)
Deu?errNet . $1 0950

of quality efectronic products

e, Mingolg, N. Y.

2
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EMC advances in Audio and Test
Equipment — by far the Best Values
obtainahle in Wired or Kit form.

EMC Model 801

RC Bridge and
In-Circuit
Capacity Checker
A new comprehen-
sive resistance and ¢
capacity checker. It |
measures condens- i
ers for actual value, ¥
leakage, and power |
factor, In addition it
measures condensers
while still connected
in their original cir-
cuits for opens, shorts or intermittents.
Model 801 Wired $38.95 — Model 801 Kit

EMC Mode| 802
Signal Tracer

and Generator
Generates its
own audio, IF
and RF signal for
tracing. Uses
both a magic eye
tube and a
speaker for sig-
nal detection.
Checks noisy
components.
Checks and compares magnetic, ceramic and crystal
cartridges. Supplied with two shielded audio probes and
RF crystal demodulator probe. Model 802 Wired ....$38,95
Model 802 Xit .....$24.95

EMC Model 1074
Peak to Peak
Yacuum Tube
Volt-0hm
Capacity Meter

&’ meter cannot burn
out entirely elec-
tronic. Measures peak
to peak AC voltages to
2800 volts in 6 ranges, i i -
Measures capacity in 6 ranges from 50 M
mmfd to 5000 mfd. Measures resistance '
in 6 ranges from .2 ohm to 1000 megs. Measures DC volts
to 1000 volts in 6 ranges. Input resistance 16.5 megs.
Model 107A Wired ... $51.40 — Model 107A Kit . $36.50

EMC Model 214 Stereo Amplifier ]
A compact, highly attractive dual 14W ampii- &
fier with built in preamplifiers having 56 watts peak
power output. Has rumble filter and contour control
switch, Extremely low distortion and noise level. It can
be used as a 28 watts (56 watts peak) monaural amplifier
or as a monaural amplifier so arranged that one pre-
amplifier is used to drive the internal amplifier while
the other preamplifier is used to drive any existing mon-
aural amplifier,

Model 214 Wired ... $106.80 — Model 214 Xit ..... $68.90

I--------------ngs-

Yes, tell me more, send me FREE a detailed
. catatog of the Complete EMC Line,
NAME

Electrenic Measurements Corp.
625 B'way, New York 12, N. Y.

Ex. Dept. 370 BROANWAY.  New York 13, N. Y.
(L P fr v fr i1t 1 5 i1 JJ 1 31
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IMPROVING
the TV

Keyed-age systems can cause

RECEIVER

warm-up buzz.

Here's a stmple way to get rid of this annoyance
By WILLIAM FEINGOLD

LL television receivers have some

sort of age to help maintain a con-
stant video detector output regardless
of variations in the signal at the an-
tenna. The simpler systems used in low-
cost sets usually allow a three- or four-

VIDEO DET

VIDEO AMPL

A

fold wvayriation at the detector; the
deluxe vreceivers generally hold the
change to about 10¢9%. This article
deals with a strange performance com-
plaint that is a byproduct of this better

agce action.

Two resistors and
VOLUME a crystal diode are
CONTROL the only addition-

al parits.
AUDIO AMPL

AFTER
WARMUP

DURING
WARMUP

T

RAIN QUICKLY! OLDEST, BEST

EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop-Labs of Coyne.
Prepare for a better job and a successful future in a

top opportunity field.

Advanced education or pre-

vious experfence not needed. Employment service to

gri

Fi
Ti

FREE B0O

G

aduates,
Enroll NOW—Pay Later

nance Plan and Kasy Payment Plan. Also Part
me Employment help for students,

Clip coupon or write to address
below for Free Iliustrated Book.
Guide to Careers''-—Describes all training offered.

No obligation and No Salesman 1§11 Call. Act NOW.

L5 &
ECLECTRICAL SCHOOL

r

f———————

CHARTERED

NOT FOR PROFIT.

Established 1899
1501 W. Congress Pkwy.

Chicago, Dept. 50-5C

e ot ittt M s S S t—— — —
COYNE Electrical School
1501 W Congress Pkwy., Chicage 7, 11l
Dept. 50-5C
Send FRLE book “'Guide to Carcers” and details I
of all training you offer. However, I am especially I

B. W. Cooke, Jr., President

interested in:

[ ELECTRICITY [ TELEVISION [ BOTH FIELDS

NAME . .\ vuvuunreinan. R |
ADDRESS. . i ienuuenns D00 0OBDa060A00a0aA0A0 I
CITY e STATE e .}

- NOISY CONTROLS
/ and SWITCHES

over

12 YEARS OF
PROVEN SUPERIORTY

«' Costs Just Pennies more than
-» the poorest substitute . ..

“QUIETROLE

COMPANY

SPARTANBURG, South Carolina

RADIO-ELECTRONICS
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These deluxe sets invariably use keyed
age. This circuit derives control bias
for the set’s 1f and if stages by using
a keying pulse supplied by the hori-
zontal deflection system. Therefore,
during warmup and prior to lock-in of
the horizontal system, no control bias
is applied to the 1f and if stages. This
fack of control voltage allows overload-
ing, and intermodulation takes place
between the video and the sound. The
result is a raucous 60-cycle buzz blast-
ing out of the speaker.

Although this situation is not new
and has been more o1 less tolerated by
the general public for a number of
years, a simple innovation has pushed
it into the aggravation stage in the
last year. Many manufacturers are now
incorporating preset volume controls
with either push-pull or a push-push
on—off switch. This leaves the volume
set for normal listening during wairmup
instead of at the lower level that is gen-
erally used with the rotary on-off sys-
tem.

Readers who would like to eliminate
this annoying warmup buzz can easily
make the necessary modification. Ex-
cept for the threce new elements—R1,
R2, and Dl—the diagram shows a
conventional TV circuit.

Operating theory is straightforward.
During warmup, the overloaded if strip
puts an abnormally high signal voltage
on the video detector which rectifies it,
thereby derviving a high negative
voltage. This negative voltage is used
to bias the audio amplifier into cutoff
during this period. The voltages in the
diagram show that the warmup video
voltage is —22. The values of R1 and
R2 are selected so E2 is —16 volts
during warmup and the audio ampli-
fler is cut off. When the detector finally
falls to its normal value of —2 volts, E2
goes a little positive, thereby re-
storing the audio tube. In the interest
of audio quality, we preserve the nega-
tive contact voltage of E3 (—0.7 volt),
so a germanium diode clamp is added to
keep the value of E2 from going too far

positive. END
WHEN THE CAT’S AWAY
An Indiana housewife blamed a

neighbo1’s amateur operation for her
distorted TV picture. She was not satis-
fied when an FCC field inquiry indi-
cated that her receiver, rather than the
ham, was at fault. So she wrote to
President Eisenhower. However, a sec-
ond visit by an engineer of the Chicago
office showed that the disturbance had
been eliminated. The method used was
unique. On a day when the lady of the
house (described by her husband as
the “dominant member of the family”)
was away, the helpful amateur, with
the consent of the woman’s husband,
but without her knowledge, installed
a wavetrap and a line filter in her set
to make up for its poor interference-
rejection capabilities. — Kilocycling
With the FCC

MAY, 1960
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STRIP!

4 NEW 5/COUPLERS

In just a matter of seconds, new quality engineered B-T
couplers featuring ‘No-Strip’ terminals provide a low loss,
matched installation for superior multi-set performance.

B-T ‘NO-STRIP' TERMINALS
Speedy, Secure Positive Installation — No Stripping. Simply slide the 300 ohm ribbon
into groove provided on the coupler and tighten slotted hex head terminal screws.
12 sharp teeth bite through the insulation making positive electrical contact...secure,
weather-proof. Eliminates loss and impedance mismatch caused by exposed wires.
2.SET COUPLER—MAXIMUM INTER-SET ISOLATION—MINIMUM SIGNAL LOSS
Model A-102 Two-Set Coupler delivers more signal to each TV or FM set, with greater
inter-set isolation than other couplers. A new original B-T circuit with phase can-

cellation feature automatically defeats interfering signals. No ghosts, no smears, ideal
for color TV and FM. List $3.50.

NEW B-T COUPLERS — FOUR-SET, HI-LO AND UHF-VHF

A-104 FOUR-SET COUPLER — Low-loss 300 ohm
directional coupler only 7.5 db insertion less and
12 to 20 db inter-set isolation. Flat response 50 to
220 me. List $4.95.

A-105 HI-LO ANTENNA COUPLER — Combines low-
band and high-band VHF antennas or provides sep-
arate low and high outputs from a common line or
antenna. List $3,95.

A-107 UHF-VHF ANTENNA COUPLER ~ Combines
VHBF and UHF antennas, or provides separate
VHEF and UHF outputs from a common line or
antenna. List $3.95

A-100 OUTDOOR MOUNTING KIT — Bracket and
strup assembly for fast, easy mast mounting for
Models A-102, A-104, A-105, A-107. List $1.10.

e SMARTLY STYLED o WEATHERPROOF ¢ NON-BREAKABLE CASE

B

Available at parts distributors. For further information write Dept.

BLONDER-TONGUE LABORATORIES, INC.
@ Alling Street, Newark 2, N. J.

RE-5.

The largest 7ﬁ(1nufacﬁurer of TV Signal Amplifiers, UHF Converters and Master TV Systems
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By HENRY J. MILLER

one of the secrets of the unorthordox time-saving
design of a busy one-man TV repair shop in Sara-
sota, Fla,

A technician’s time is his prime commodity, and need-
less waste of it can mean the difference between profit
and loss, especially in a one-man operation. With this
in mind, Martin J. Stahl, Jr., revamped his Television
Service Laboratory in an unusual manner for maximum
efficiency.

“It invariably happened that if I opened a TV set at
one end of the bench, the test instruments I needed
were at the other end,” says Stahl. “And in between stood
several sets in the process of repair or check, or being
fixed. Often this meant time in moving equipment
around to get at the instrument.

Not a single meter or piece of test equipment is
mounted at a fixed location in Stahl’s shop—all instru-
ments are complctely mobile. “To have a shelf with
52,000 worth of equipment laid out on it may be im-
pressive to the customer, but it can mean the loss of a

TEST equipment that rolls to where it’s needed is

the
ONE-MAN
SHOP

lot of money tc the one-man shop owner,” say Stahl.
He achieved the mobility by mounting his test units on
pipe frames with legs on large furniture casters.

Among his other efficiency innovations: “I count it a
must to have a long workbench, and mine is 23 feet
long.” This means that when he yanks a chassis out of
its cabinet, the case can be pushed back out of the way
on the 50-inch tabletop, right behind the chassis. Thus
seven sets are easily accommodated at one time on the
long bench. If a hurry-up job comes in, it is placed in an
unused space on the bench, the needed instruments
rolled down to it and work begun at once.

Stahl’s lengthy bench elim-
inates needless handling of
test equipment or receivers.
“By the end of the day Tl
often have half a dozen sets
on the bench proving them-
selves,” he explains. “If a
part has to be ordered, I
don’t need to pick up or lift
the chassis. It is simply
pushed back out of the way
toward the rear while
awaiting the arrival of the
component.” Note the test
instruments mounted on a
castered rolling frame (at
left). Another feature of
the shop is the use of light-
ing designed to minimize
| glare and eyestrain,

RADIO-ELECTRONICS
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The shop owner finds a slate handy for
reminders to himself and to make a graphic
portrayal of ailments, costs and parts to an
inquiring set owner. Stahl also keeps a pad
for each set undergoing repairs. He marks
the parts used and their cost as he installs
. them in the set, so when the job is ended
only a fast calculation is required to total
up the bill. If necessary, there’s room for
another man at his long bench, and “a
glance at the pads enables you to see the
progress of each job and what parts have
been used up to the moment.”

Important to the small shop is an adequate
supply of parts to stave off needless trips
to the supply house. Stahl keeps small parts
in baby-food jars to insure maximum visi-
bility and easy inventory keeping.

Unlike Mohammed and the mountair, Stahl
glides his rolling-stock test equipment to
the jobs, eliminating the lugging of heavy
sets to fixed instruments. This arrangement
speeds service in the one-man shop.

-

Stahl spent $300 for this Hickok video
scanner and considers it an excellent invest-
ment as a time saver. It's connected to the
antenna system so he can get a test pattern
on every set. Thus he can quickly check
the size, height and linearity of a picture
at a glance; he also uses it to judge band-
width of video if stages and for trouble-
shooting sync circuits. “Its eliminates guess-
work and saves time,” he states, “which is
the essence of a one-man shop.”

MAY, 1960
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A Home Study Program for Engineering Technicians and Profes-

e
pmile Wi v By 2
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4

sional Engineers Comparable in Technological Content to College-
Level Electronics Residence Courses.
CRELs FExtension Division offers combinations of

courses in advanced electronics engineering technology
lo meet present or future employment requirements,

and step up your

A CREI program, the product of
33 years experience, is neither
short-cut nor magic formula. It
is an accredited home study cur-
riculum which may take as little
as 18 months, or as much as 3
years, depending upon the course
selected and amount of stick-to-
itiveness brought to bear. The
program is designed specifically
for men employed in a technical
capacity in the electronics indus-
try, where a shortage of man-
power with advanced technical
education not only exists, but
shows every likelihood of in-
creasing.

Now fifth in volume among

American industries, the elec-
90

earning pouwer.

tronics industry offers almost
unlimited employment and ad-
vancement opportunities. Appli-
cations of new electronic devel-
opments in automation, instru-
mentation, industrial electronics,
aeronautical electronics, guided
missiles, servomechanisms, com-
puters, astronautics and tele-
metering create new jobs every
day. Yet, paradoxically, indus-
try growth does not always mean
individual growth. Companies
actively seeking men with
modern, advanced technological
knowledge are simultaneously
firing mediocre men who lack
this knowledge.

CREI students (more than

20,400 are currently enrolled)
keep pace with the needs of the
ever-advancing electronics indus-
try and are eagerly sought by
employers who offer solid oppor-
tunities for rapid promotion.
Since 1927 we have directed
the technical education of stu-
dents in advanced electronics en-
gineering technology. We devel-
oped the prototype civilian elec-
tronics course for the Army Sig-
nal Corps in 1941, supplied 300,-
000 texts to the U. S. Navy in a
special course for radio techni-
cians in the South Pacific in
1948, trained hundreds of techni-
cians during World War II for
the Signal Corps. We co-founded
RADIO-ELECTRONICS



the National Council of Technical
Schools, which first established
scholastic and business stand-
ards for the technical school
field. We were among the first
three technical institutes whose
curricula were accredited by the
Engineers’ Council for Profes-
sional Development. In 1946 we
instituted the group training
programs used by companies rep-
resenting the cream of the elec-
tronics and aviation industries.
CREI courses are widely em-
ployed today in company-spon-
sored educational plans by com-
panies throughout the U. S. and
Canada.

What does this record of
achievement mean to you as a
CREI student? It means that
industry and the Armed Services
alike respect CREI men. It
means that your CREI diploma
is a door-opener. Significantly,
Help Wanted ads often specify
“CREI education or equivalent
required.” Our Placement Bu-
reau, which helps grad-
vates and advanced
students find more de-
sirable positions, is al-
ways available to CRE1I
men, While no place-
ment guarantees will
be made by CREI or
any other reputable in-
stitution, for many years the de-
mand for CREI graduates and
advanced students has far ex-
ceeded the supply.

CREI HOME STUDY ADVANTAGES.

This advanced technical edu-
cation is accomplished on your
own time, during hours chosen
by you. You waste no time
in travel. You have plenty of
time to do your best. Your
work is under the supervision of
a regular staff instructor who
guides your progress step by
step. Courses are prepared and
taught by men experienced both
in teaching and in electronics,
presented in easy-to-understand
form, kept up to date by periodic
revision. Experience in more
than three decades of home-
studv teaching, during which
time we have corrected and com-
mented on many hundreds of
thousands of examinations, en-

MAY, 1960

ables us to anticipate questions
in our lesson material.

CREl STUDENTS are professional
electronics engineers and tech-
nicians, all over the world and
in every phase of electronics,
about one-third military, the rest
civilian. Their median age is 28.
In 1958 they devoted approxi-
mately 1,572,400 hours t0104,831
lesson texts,
answered and
were individu-
<=\ ally graded up-

T on 1,048,310

* engineering
problems. They
studied advanced electronics en-
gineering technology associated
with transistors, microwaves,
forward scatter, computers, ser-
vomechanisms, radar, electronic
navigational devices and the en-
tire field of modern electronics.
New students enrolled during the
year are on the missile ranges of
Vandenburg AF Base
and Cape Canaveral.
They are at Alamagor-
do and China Lake, at
SAC bases around the
world. They are in the
research laboratories
and manufacturing
plants where the latest
electronic equipment is designed
and produced. They maintain
electronic equipment for United
Air Lines, and Trans-Canada Air
Lines. They share in electronics
at All America Cables and Radio,
Inc., and The Martin Co. They
work for USIA (Voice of Amer-
ica) and Columbia Broadcasting
System, for Gates Radio and Fed-
eral Electric, to name but a few.
All of the firms mentioned offer
their personnel CREI education
under company sponsorship.
CREI men are found by the hun-
dreds among field engineers of
major electronic manufacturers.
They’re across the world and
across the street. They’re men
; you’ll compete
with—to gain or
hold your place
in the electron-
ics profession.

If ambition is
part of your
make-up—if you

want to convert interest and en-
ergy into dollars of income—if
you want to convert your spare
evening hours into material ben-
efit and the personal satisfaction
that comes with advancement
and respect of your associates—
then CREI’s home study educa-
tion assures you of:

1. A solid foundation of col-
lege-level, advanced technical
electronic engineering knowl-
edge.

2. A means of keeping abreast
of the complex developments in
electronics.

3. The ability to communicate
intelligently with your engineer-
ing associates and superiors.

4. The best preparation for
professional advancement in elec-
tronics as the industry demands
more qualified personnel.

QUALIFICATIONS FOR CREL. Col-
lege degree is not essential. If you
have had basic electronic educa-
tion, practical experience in elec-
tronics and a high school educa-
tion, you can probably qualify.
A good way to find out: Use the
postage-paid card. It will bring
you the free 54-page book which
has launched thousands on their
advanced careers: “Insurance for
Your Future in the New World
of Electronics.” Tuition is reas-
onable and may be paid monthly.
It takes just one $10-a-week
raise to repay your investment in
CREI education and leave you a
substantial bonus the first year.
Available to veterans under GI
bill.

RESIDENCE SCHOOL in Washing-
ton, D. C. for those who can at-
tend classes. Day and evening
classes start at regular intervals.
Qualified graduates earn AAS
degree in approximately 27
months. Electronics experience
not required for admission.

CAPITOL RADIO

ENGINEERING INSTITUTE

ECPD Accredited Technical Institute
Curricula. Founded 1927

Dept. 1405-G1 EE
3224 16TH ST., N.W,
WASHINGTON 10, D. C.
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By LEE CRAIG

F you are a boating enthusiast and

cannot afford a professional radio

dirvection finder, you can find out

where you are and where you ave
heading by using a pocket-size tran-
sistor radio as a direction finder. Some
of them work very well for this pun-
pose. And their cost starts at about
$25 and 1uns all the way up the scale.
Even the man with a rowboat can now
have a radio direction finder!

These portable transistor sets are
powered by a self-contained battery.
Most are superheterodyne receivers.
Two of the imported types I tested
proved very sensitive and their built-in
loop antennas have extremely good
directional qualities. One of them has
divectional characteristics superior to
those of a radio direction finder cost-
ing more than six times as much.

A radio divection finder consists of
a radio rveceiver with a loop antenna.
Practically every AM broadcast re-
ceiver on the market has one built in.
Since the suitability of an ordinary
radio receiver as a direction finder
depends upon the directional charac-
teristics of its antenna, not all radio
sets make useful direction finders.

A loop antenna provides strongest
reception when its edge is pointed in
the direction from which the signal is
coming (Figs. 1-a and -b). When the
loop is turned (in the case of built-in
loops, the whole set is tuined) so its
open end faces the incoming signal,

94

Twrn yowr portable receiver
nto a radio direction finder

reception is poorest. The antenna’s
maximum-signal position is very broad
while the minimum-signal position or
“null” is quite narrow. There are two
maximum-signal positions and two
nulls (Fig. 1-c¢). This is true because
the loop has two sides. Since the nulls
are much sharper, they are used for
determining direction.

The two nulls are supposed to be

—— ————
LOOPI
RADIO RECEIVER
(oo}
Qoo
a

STRONG SIGNALS

FERRITE CORE
Loor

RADIO
RECEIVER | |

180° apart. But, in practical loops
there is some error. They may be a few
degrees removed from 180°, so some
error in taking bearings is to be ex-
pected. In professional dirvection finders
(DF'), special care is taken to minimize
this error. This is done by balancing
the loop with respect to ground. Fig. 2
shows why unbalance occurs and Fig. 3
shows various means for correcting un-

RF AMPL
OR MIXER

LOOP

~ == AVC BYPASS

AVC

Fig. 2—Unbalaneced antenna
causes poor symmetry in an-
tenna’s directivity pattern.

STRONG STRONG

SIGNALS

Fig. 1l-a—A conventional loop antenna
picks up the strongest signals when
either edge of the coil is pointed toward
the station being received. b—In minia-
ture portables, a ferrite core loop is
used. Maximum signal is picked up by
the broad side of the loop while mini-
mum signal is picked up by the ends.
¢c—The approximate directicnal pattern
of a midget ferrite core loop.

RADIO-ELECTRONICS
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balance as used
units.

It is easy to determine the suit-
ability of a small transistor radio as a
divection finder. Mevely take an accu-
rate map and note your location. Then
take bearings on various radio stations
whose transmitter locations are known.
These bearings (nulls) should conform
with lines drawn on the map from your
location to the radio stations. By
reversing the set 180° to use the oppo-
site null position, you can quickly check
the loop’s balance. One of the low-
priced sets had only a 1° error com-
paved to a professional direction finder
which had a front-to-back errvor of 6°.
Both units were tested at the same
location.

Professional
portable radios

in professional DF

direction finders and
give two nulls, so the

RF AMPL
OR MIXER

MATCHING .
TRANS
= E)

— TUNING

LOOP

oouu

AVC

LOOP

R

T-'{

T
BALANCING TO

L CAPS RCVR
- s

N

Tig.

3—Two ways of improving an an-
tenna’s directivity pattern.

navigator has to determine which of
the two directions is the correct one.
For instance, if he knows he is south
of the station on which he has taken a
bearing, he knows that the bearing to
the north is not the one to use. Some
professional DF units have a sense
antenna which eliminates this guess-
work. The operator rotates the loop to
get a maximum-signal indication first.
When a sense antenna is used, one of
the maximum-signal positions is much
stronger than the other one because
the sense antenna adds to the signal
in one direction and bucks the signal in
the other one. Then, after determining
general divection, he takes a null bear-
ing to get an accurate reading.

By using two transistor radios, you
can take bearings on two stations at the
same time. This will yield directional
information quickly. A fix is made by
taking the two bearings and drawing
lines on a chart or map. The ship is
located at the point where the two
lines join.

While you can merely lay one of the
little transistor radios on top of a map
to get 1rough bearings, a jig on which
to mount the radio will give more

(Continued on prye 98)

LEARN ALL ABOUT THESE VITAL SUBJECTS
EASILY... COMPLETELY. .. ECONOMICALLY ...

ULTRASONICS

FRACTIONAL HORSEPUWER MOTURS

INDUCTION HEATING

ann$uncmg fhree new

RID_ER ‘PICTURED-TEXT’ COURSES
|

BASICS OF INDUCTION HEATING (‘Pictured-Text’ Course)

by Chester A. Tudbury—2 Volunies

With drsmatic force, pictorialiy and verbally,
this two volume ‘Pictured-Text’ course makes it
easy for you to understand the fundamentals of
induction heating—what it is and how it works.
It describes and cxplains the cperation of the
more common tybes of induction heating
machines in use today; presents material to
assist in developing a quantitative understand-
ing for new applications and it deals with elec-
trical and thermal aspects in detail and touches
upon some of the mechanical problems associated
with fixturing (holding workpicces of different
sizes and shapes).

The book uses many worked-out numerical ex-
amples to make induction heating techniques and
processes completely understandable. Questions
and problems are included so that you can check
your progress. The book is written in the belief
that an understanding of the basic laws leads
the way to an understanding of each specific

application. For example, an intricate induc-
tion hardening machine for tiny gyroscope
spindles operates in accordance with the same
laws as a massive induction furnace melting a
thousand pounds or more of seething alloy. Other
industrial heating applications include: harden-
ing a part to prevent wear; making the metal
plastic for forging or hot-forming into a de-
cired shape; to brazing or soldering two parts
together; to melting and mixing the ingredients
which go into the high-temperature alloys which
make jet engines possible and numerous other
areas.

1f you are seeking a career or if you wish to
expand your knowledge of this vital subject, this
‘pictured-text course’ is must reading. More than
275 carefully selected illustrations.

7247, 2 vols. soft cover, $7.20; f247-H 2 vols, in
sne cloth binding $8.25

BASIC ULTRASONICS (‘Pictured-Texi’ Course)

by Cyrus Glinkstein

Your progress in electronies requires an under-
standing of ultrasonics—the new tool of industry.
This book utilizing the famous Rider ‘pictured-
text’ technique, makes the subject of ultrasonics
completely understandable.

GENERAL THEORY—What is Ultrasonics 7;
Nature of Sound Waves; Why Ultrasonic Waves
are Used; Table of Frequencies and Applications.
EQUIPMENT —Basic Units of Ultrasonic
Equipment; Types of Ultrasonic Generators:

Transistors in Ultrasonics; Pulsed Output;
Ultrasonic Transducers; Curie Temperatures;
Equivalent Transducer Circuit; Comparative
Transducer Types and Characteristics; Associ-
ated Equipment.

APPLICATIONS—General Applications; Typi-
cal Echo-Ranging Applications, Basic Sonar
Principles; Nondestruetive Testing; Ultrasonic
Cleaning, drilling Soldering, Welding.

7259, 1 Vol. soft cover $3.50, f259H, Cloth, $4.60

BASICS OF FRACTIONAL HORSEPOWER MOTORS AND REPAIR
(‘PinUred'TeXF Course“ by Gerald Schweitzer

Do you want to know how to repair {ractional
horsepower motors? Fractional horsepower
motors ere used in—air conditicners, fans, refrig-
erators, washing machines, dishwashers, sewing
machines, record changers and turntables, power
mowers, power tools and hundreds of other prod-
ucts. You can learn the theory of {ractional
horsepower motors rapidly and easily from this
‘pictured-text’ course. You can readily apply this

Prices subject to change without notice,

JOHN F. RIDER PUBLISHER. INC. 116 West 14th Street, New York 11, N. Y.

theory to servicing and maintenance as a money-
making career, or to save money on repair bills
of home appliances. #236, $3.90.

These new ‘pictured-text’ courses are the latest
in the Rider Basic series. There are more than
150 Rider titles covering every area of electronics
from basic electricity to space age electronics.
Look for Rider Books at your electronic parts
distributor, bookstore or write direct:

At your jobber or bookstore or order direct

Canada: Chas. W.|Pointon, Ltd., 56 Racine Rd., Rexdale, Ont.

ape & British Isles: Chapmian & Wall Ltd., 37 Essex St.,

London India: Asia Publishing House, !umhar and other cities
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no explanation necessary!

SUPERIOR'S
NEW MODEL 77

Model 77— VACUUM TUBE VOLTMETER

. Toltal Price $42.50—Terms: $12.50 after
10 day trial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,

Model 77 completely wired and calibrated with accessorics
(inctuding probe, tcst feads and portable carrying case)
sells for only $42.5

Model 77 employs a sensitive six inch meter. Extra large
meter scale enables us to print all calibrations in large
easy-to-read type.

Model 77 uses new improved SICQ printed circuitry.

Model 77 employs a 12AU7 as D.C. amplifier and two
9006’s as peak-to-peak voltage rectifiers to assure maxij-
mum stability.

AS A DC VOLTMETER: The Model 77 is indispensable in
Hi-Fi Amplifier servicing and a must for Black and White
and  color TV Receiver servicing where circuit loading
camot be tolerated.
AS AN AC VOLTMETER: Mecasures RMS values if sine
wave, and peak-lo-peak value if complex wave. Pedestal
voltages that determine the “black™’ level in TV re-
ceivers are easily read.
AS AN ELECTRONIC OHMMETER: Because of its wide
runge of measurement leaky capacitors show up gl aringly.
Because of its sensitivity wnd low loading, intermittents
are easily found, isolated and repaired.

\\\‘"\

Model 77 comes complete with operating instructions, prohe and test leads.
use it on calls. A streamlined carrying case, inciuded at no extra charge, accommodatﬂs the testel,
instruction book, probe and leads. Operates on £19-120 volt 60 cycle. Only..

YAGUUM TUBE VOITMETER

WITH NEW 6 FULL-VIEW METER

Compare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any price

1 Modei 77 uses a selenium-rectified power supply resulting
in less heat and thus reducing possibility of damage or
value changes of delicate components.

1 Model 77 meter is virtually burn-out proof. The sensitive
400 microampere meter is isolated from the measuring cir-
cuit by a balanced push-pull amplifier.

L Modcl 77 uses selected 1% zero temperature coefficient re-
sistors as multipliers. This assures unchanging accurate
readings on all ranges.

SPECIFICATIONS
e DC VOLTS—0 to }/15/70/].)()/'3()()/750/1 500 volls at 11
neegrohms input resistance. ¢ AC V! )*(J to 3/15/75/
1530/300/750/1,300 volts. e AC VOLTS (l’eﬂk to Peak)—0 to
8/4(1/2()1)/4(\11/8(](}/2.()00 Vvolls. @ ELECTRONIC OHMMETER
—0 1o 1,000 ohms/10,000 ohms/ 100,000 ohms/1 megohm/ 10
megohms/ 100 megohms/ 1,000 megohms e DECIBELS—10 dp
te + 18 db, 4+ 10 db to + 38 db + 30 db to 1 538 db. All hased
on 0 db = L0006 watts (8 mw) into a 300 ohm tinc (1.73v).

- ZERO CENTER METER 1‘01 (llS(IlmlndlDl alignment with full

range of O to
])()/j/a/ 750 Volth AL 11 meg()hnh
input resistance.

Use it on the bench—

SUPERIOR'S NEW
MODEL 79

Model 79—SUPER-METER .
$38.50—Terms: $8.50 aofter 10 day trial,
then $6D0 per month for 5 months if
safisfactory. Otherwise return, no expla-
nation necessaryl

. . Total Price

SUPER-METER FJf'JC'.EUf"&E"{;R

A Comdbinaitionn VOLT-0HM MILLIAMMETER.
(24us CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL

MEASUREMENTS.

Alie Tesis SELENIUM AND SILICON RECTI-

FIERS, SILICON AND GERMANIUM DIODES.

3pecl%¢cal¢mn4

T 0 to T.5/13/75/150/750/1,500.

0 to 15/30/150/300/1,500/3,000,

D.C. CURRENT 0 to 1.5/15/150 Ma. 0 to 1.5/15 Am-
peres,

RESISTANCE: 0 to 1,000/100,000 Ohms. 0 to 10 Megohms.

CAPACITY: 001 to 1 M, I to 50 Mtd.

REACTANCE: 30 to 2,500 Ohmns, 2,500 Ohms to 2.3 Meg-
olims,

INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries,

DECIBELS: —6 to +18, +14 to 438, +34 to +38,
The following components are all tested for QUALITY

at appropriate test potentials. wo separate BAD-
GOOD scales on the meter are used for direct readings.

All Elecctrotytic Condensers trom 1 MDD to 1004 MIFD.
All Selenium Rectifiers. All Germanium Diodes.
All Silicon Rectifiers. All Silicon Diodes.

Model 79 comes complete with operating instructions and test leads.

it on calls.
instruction book and test leads.

The Model 79 represents 20 years of continuous experience in
the design and production of SUPER-METERS, an exclusive
S1€0 development.
In 1938 Superior Instruments Co. designed its first SUPER-
METER, Model 1150. In 1940 it followed with Model 1250 and
in succeeding years with othels I!10|ll(|ln(] Models 670 and
670-A. All werc basically V.0.M.’s with extra services pro-
vided to meet changing lequnements
Now, Model 79, the latest SUPER-METER includes not only
every cncult improvement perfected in 20 years of snemallza-
tion, but in addition includes those services which are “‘musts”
for properly servicing the ever increasing number of new com-
ponents used in all phases of today’s efectronic production.
For exaniple with the Model 79 SUPER-METER you can meas-
urc the quality of selenium and silicon rectifiers and all types
of diodes—components which have come into common use only
within the past five years, and because this Jatest SUPER-
ETER necessarily required extra
meter scale, S1ICO used its new full-

view 6-inch meter. $
NET
only

Use it on the bench—use

A streamlined carrying case mclude(l at no extra charge accommodates the tester,

715i

v Audio Frequency Generator

Model TV-50A—Genometer. Total
$47.50—Terms: $11.50 after 10 day trial,
$6.00 monthly for é months if satisfactory.

Otherwise return, no explanation

price—
then

necessary! on fundamentals and from 60

R. F. SIGNAL GENERATOR:
The Model TY-E0A Genometer
provides complete coverage for
A.M. and F.M. alignment. Gen-
erates Radio Frequencies from
100 Kilocycles to 60 Megacycles

dition to a
sine-wave

Megacycles to 180 Megacycles variable 300

CROSS HATCH GENERATOR: The
Model TY-50A Genometer will project a
cross-hatch pattern on any TY picture
tube. The pattern will consist of non-
shifting, horizental and vertical lines
interlaced to provide a stable cross-
hatch effect.

96

DOT PATTERN GENERATOR (FGR COLOR TV) )
Although you will be able to use most of your 50A includes all the
reqular standard equipment for servscmq Color

Paftern Generator. The Dot Paftern projected on
any color TV Receiver tube by the Model TV- Ke., 2000 Ke., 2500 Ke., 3679 Kc.. 4.5 Mc.,
50A will enable you to adjust for proper color 5 Mc.,
convergence.

on powerful harmonics.

the one addition which is a ""must'’ is a Dot
456 Ke.,

audio, the
TY-50A Genometer provides a
cycle to 20,000 THE
cycle peak wave audio signal.

MARKER GENERATOR: The Model TY-
needed marker points. The following

markers are provided: 189 Kc.. 262.5 Kc.,
600 Kc.

10.7 Me.
burst frequency).

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

GENOMETER

nal Generators in

»” R.F. Sinl Generator for AAM. 1 Bar Generator
» R.F. Signal Generator for FM. 1~ Cross Hatch Generator

v Color Dot Pattern Generator

v Marker Generator
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio ¢ F.M. Radio ®* Amplifiers ® Black and White TV * Color TV
VARIABLE AUDIO FRE-

QUENCY GENERATOR: In ad-
fixed 400 cycle any TY Receiver Screen.

BAR GENERATOR: The Model TV-
50A projects an actual Bar Pattern on
Pattern will
consist of 4 to 16 horizontal bars or
7 to 20 vertical bars.

Model

MODEL TV-50A
comes absolutely complete
with shiclded lecads and
operating instructions.

$4 NET

most frequently

1000 Kc., 1400 Kc.. 1600

(3579 Kc. is the colar

RADIO-ELECTRONICS



SUPERIOR’S NEW MODEL TW-11

s TUBE TESTER

PROFESSIONAL

Model TW-11—Tube Tester
Total Price .. .347.50
Terms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise return,
no explanation necessary.

% Tests all tubes, incuding 4, S, 6, 7, Octal, Lock-in,
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No=
vals, Subminars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches for
individual element testing. Because all elements are
numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which
element is under test. Tubes having tapped filaments and
tubes with filaments terminafing in more than one pin
are truly tested with the Model TW-11 as any of the pins
may be placed in the neutral position when necessary.
% The Model TW-11 does not use any combination type
sockets. Instead individual sockets are used for each
type of tube. Thus it is impossible to damage a tube by
inserting it in the wrong socket.

% Free-moving built-in roll chart provides
complete data for all tubes. All tube listings
printed in large easy-to-read type.

The Model TW-11 operates on 105-130 Volt 60 Cycles
A.C. Comes housed in a handsome portable saddle-
stitched Texon Case. Only ... .o

NOISE TEST: Phono-jack on front panel for plugging in
either phones or external amplifier will detect micro-
phonic tubes or noise due to faulty elements and loose
internal connections.

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ-
ously, on emission-type tube testers, it has been standard
practice to use one scale for all tubes. As a result, the
calibration for low-current types has been restricted to a
small portion of the scale. The extra scale used here

greatly simplifies testing of low-current types.

SUPERIOR’S NEW MODEL 824

Multi-5ocket Type

TEST ANY TUBE IN

10 SECONDS FLAT !

@ Turn the filument selector switch
to position specified.

@ Insert tube into o numbered
socket as designated an our
chart {over 600 types included).
Press down the quality button—

% 4

Model 82A—Tube Tester
Total Price ... $36.50

Terms: $6.50 after 10 day trial,
then $6.00 monthly for 5 months

THAT’S ALL! Read emission

SPECIFICATIONS
Tests over 500 tube types
Tests 024 and other gas-filled tubes

» Employs new 4” meter with sealed air-

damping chamber resulting in accurate
vibrationless readings

Use of 22 sockets permits testing all
popular tube types and prevents pns-
sible obsolescence

e Dual Scale meter permits testing of

low current tubes

e 7 and 9 pin straighteners mounted on

panel

All sections of multi-element tubes
tested simnultaneously

Ultra-sensitive leakage test circuit will
indicate leakage up to 5 megohms

UBE TESTER

Production of this Model was de-
layed a full year pending careful
study by Superior's engineering stafl
of this new method of testing tubes.
Don't let the low price mislead you!
We claim Model 82A will outperiorm
similar looking units which sell for
much more — and as proof, we offer
to ship it on our examine before vou
buy policy.

To test any tube, you simply insert
it into a numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL!.Read quality on meter.
Inter-element leakage if any indi-
cates automatically.

if satisfactory. Otherwise return,
no explanation necessary.

quality direct on bad-good
mefer scale.

Model 82A comes housed in handsome, portable Saddle-

Stitched Yexon case. Only 56 =000 580G 0o0moo0 s3650

Model 83—C.R.T.
Total Price
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary,

Tube Tester
. $38.50

SUPERIOR'S
NEW
MODEL 83 . .

T. 'I'ES'I'ER

TESTS AND REJUVENATES ALL PICTURE TUBES

ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
—from 8" to 30" types.

@ Model 83 is not simply o rehashed black and white
C.R.T. Tester with a color adapter added. Model 83 em-
ploys a new improved circuit designed specifically to test
the older type black and white tubes, the newer type
black and white. tubes and all color picture tubes.

® Model 83 provides separate filament operating volt-
ages for the older 6.3 types and the newer 8.4 types.
® Model 83 employs a 4’ air-damped meter with qual-
ity and calibrated scales.

® Model 83 properly tests the red, green and bive sec-
tions of color tubes mdlwduully—-for each section of a
color tube contains its
own filament, plate, grid
and cathode.

ALL COLOR TUBES

Test ALL picture tubes—in the carton—
ouf of the carton—in the 'set!

® Model 82 will detect tubes which are apparently good
but require rejuvenation. Such tubes will provide a pic-
ture seemingly good but lacking in proper definition,
contrast and focus. To test for such malfunction, you
simply press the rej. switch of Model 83. If the tube is
weakening, the meter reading wiil indicate the condition.
® Rejuvenation of picture tubes is not simply a matter
of applying a high voltage to the filament. Such voltages
improperly applied can strip the cathode of the oxide
couting essential for proper emission. The Model 83 ap-
plies a selective low voltage uniformly to assure in-
creased life with no danger of cathode damage.

eomplete with sockets for all black and white tubes and all celor tubes. Only.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0. D.

Model 83 comes housed in handsome portahle Saddle Stitched Yexon case-— $3850

Try any of the instru-
ments on this or the

‘------l----I-------_-------------Iﬂ--ﬂ------l

J MOSS ELECTRONIC, INC.

Dept. D-746, 3849 Tenth Ave., New York 34, N.Y.

Please send me the units checked on approval. It completely satisfied I will pey on Name
the teims speecified with no interest or finance charges added. Otherwise, I will retuwn

after a 10 day trial positively cancelling all further obligations,

facing page for 10
days before you buy.
If completely satisfied
then send down pay-
‘ment and pay bal-

O Model 77.. Total Price $42.50 0O Mode! TW-11 Toral Price $47.S0

ance as indicated on l $12.50 within 10 days. Balance $6.00 $11 S0 within 10 days. Balance $6.00 Address....... .
coupon. No [Interest inonthly for 5 months, monthly for 6 months.
or Flnunce arges T Model 7?...: .......... Total Price $38.50 O Model 82A . .Total Price $36.50
Aadedl I Lharges | U g&So within 16 daye. Balance 56.00 $6.50 within 10 days. Balance $6.00
de not com- monthly for 5 months. monthly for 5 months.
pletely satisfiedre- B g model Tv.-s0a...... Total Price $47.50 O Model 83 Total Price $38.50 City.. o Zone. ... State.......
$11.50 within 10 days. Balance $6.00 $8.50 within 10 days. Balance $6.00 All prices net. F.O.B., N. Y. C.

turn unit to us, no 1 Bgitain 2
. monthly for S months.
explanation neces- Export Division: Rocke International Corp.. 13 East 40th St., New York 16, N.Y.

sary. l-—_—---------—_--------_---—-——nmu-ﬂm---—"

MAY, 1960 97

menthiy for 6 months.




STERE0O
REPRODUCTION
UNATTAINABLE
WITH SPEAKERS

Here § stereo, the wayﬂlt was
meant to’ be heard — the way it
was reeorded — with complete
channel:-’geparation.

Clevitg ‘“Brush” Hi- F‘} Head-
phones* eapture all the radlism —
the llvmg presence of .‘stereo re-
cordings i— deliver sound repro-
duction unpal alleled with.speakers.
Uniform- frequency respgnse is ex-
ceptionally flat to 10,000 cycles.
Large, soft ear cushions, gontoured
for comfort, extend low! flequency
response -and filter rooii noise for
undisturbed private listening. Cle-
vite “Brush” Hi-Fi Headphones can
be installed quickly and easily in
any sterec set with no added pre-
amplification. Monaulal models are
also available,

Get in on this 1mp01tant new
market for- quallty Hi-Fi Head-
phones. Write, wire or phone Cle-
vite “Wa}eo” today! *

*BA-206B Headphones by Clevite
“Brush’” — famous for crystal pho-
nograph pick-up elements, crystal
microphone cartridges and tape re-
cording heads.

"7 CLEVITE WALCO

WAL | 60 Franklin Street, East Orange, N. J.

PHONOGRAPH NEEDLES » RECORD CARE ACCESSORIES
CLEVITE ‘BRUSH’ HI-FI HEADPHONES
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An HO

for rotating a

tiny transistor
(Continued from page 95)

accurate results. A turntable designed
for HO model-train setups can be used.
The set is merely placed on top of the
turntable between and parallel with
the HO rails. The outer rim of the
stationary part of the turntable can
be marked in degrees so that it will
serve as an azimuth scale. A crank is
generally a built-in feature of these
turntables and can be used for rotating
the radio. A pointer marked on the
rotating disc of the tuintable is used
as an indicator.

For even better results, buy a surplus
pelorus with which visual bearings are
made. A clamp can be fabricated for
holding the radio set to the pelorus.
The advantage of the pelorus is that it
can be locked in place at the desired
position. Furthermore, it can be used
for calibrating the improvised DF
against a visual object.

The weekend sailor who rents a boat,
even a rowboat, can enjoy the safety
and feeling of security afforded by a
DF by taking along a miniature tran-
sistorr radio. At home, it is used for
entertainment, While afloat, it can be
for entertainment as well as for direc-
tion finding. If he is lost, he can set
the radio on one of the seats so that the

Friends, do you see a

double image on your TV

Screens? Call EQ 0-0001
for expert TV repair.

gauge model-railroad turntable makes a handy lazy Susan
radio used

as a direction findcr.

null side of its built-in loop antenna
points straight forward. By steering
the boat for minimum signal strength,
which is usually the point where the
background mnoise is highest, he can
“home” on the station to which he is
listening.

And, if he is really critical, he can
take along a de¢ milliammeter (0-5- ox
0-10-ma range) or a volt-ohmmeter.
When connected in series with the
transistor radio battery, it can be used
as a visual null indicator. When the
signal is weakest, current indication is
lowest. This is true only of transistor
radios. More precise null indications
can be measured when using a visual
indicator since the human ear cannot
accurately detect minute variations in
sound level.

Because it is so easy to use a portable
radio as a substitute for a DF, there
is little excuse for anyone who sails
out of sight of known landmarks to
sail blind. Even a modern-day Tom
Sawyer and Huck Finn wouldn’t ven-
ture out on a raft without some sort
of DF. With the good ferrite loop
antennas now on the market, one can
even build a crystal set which can be
used as a direction finder when fairly
close to a broadcasting station. END

v
TS
JUNNSEND



-DROP

DIPPED DIFILM® CAPACITORS
FOR EXACT ORIGINAL

ULTRA-RELIABLE WINDINGS
DUAL DIELECTRIC

LEAKPROOF

ROCK-HARD

CONSTRUCTION LEADS

&
|

SPRAGUE DIFILM does it again! First to give you at
regular prices the finest molded tubular capacitor
made—the DiriLMm Brack Beaury. .. and now
the newest DirFiLM capacitor—the ORANGE-DROP
dipped capacitor.

PRAGUE ORANGE-DRoOP CAPACITORS are espe-
cially made for easy installation in tight spots...
where only an exact replacement will fit. They are
the exact same dipped capacitors used by leading
manufacturers in many TV sets.

WHY ORANGE-DROPS
BEAT HEAT AND HUMIDITY

Sprague Orange-Drop My|aF-PapevDipped Capacitors com-
bine the proven long life of paper capacitors with the
effective moisture resistance of film capacitors. Their
duplex dielectric of kraft paper and polyester film is
impregnated with HCX®, Sprague’s exclusive hydrocarbon
material which saturates the paper and fills voids and
pinholes in the film before the HCX polymerizes. The
result is a solid, rock-hard capacitor section which is then
double-dipped in bright orange epoxy resin for moisture
protection. Leads are neatly crimped for easy installation
on printed wiring boards.

MAY, 1960

TOUGH DIPPED CASE

SPACE SAVING

REPLACEMENT

THIS NEW ... MINIATURE.. . DIFILM
CAPACITOR OUTPERFORMS ALL
OTHER DIPPED TUBULAR CAPACITORS!
+10% CAPACITANCE TOLERANCE
IS STANDARD.

SPRAGUE ORANGE-DROP CAPACITORS are a nat-
ural teammate for the molded Difilm Black Beauty®.
Black Beauties, born out of engineering to tough
missile standards, are still far and away the best
replacement capacitors—better than any other
molded or dipped ... paper, film, or film-paper
combination . . . capacitor made for entertainment
electronics.

Where a dipped capacitor is called for, no other
dipped unit can match the OranGe-DroP. Your
distributor is stocked with all popular ratings in
200, 400, 600, and 1000 volts in handy Sprague
Kleer-Paks. Order some today.

*Du Pont Trademark

don’'t be vague—insist on

®
the mark of reliability

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S
LARGEST CAPACITOR MANUFACTURER
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The Old-Timer shows the Young Ham how to solve
some of the radio woes that give technicians bald heads

By JACK DARR

HE Old-Timer came in through

the shop’s back door, a smug ex-

pression on his face. He jingled a

small stack of dimes in his hand
and he whistled softly. The Young Ham
was piled up on his end of the bench,
with his face buried in a copy of Mad
magazine. Despite the presumably hi-
lavious nature of his reading material,
he looked very unhappy. On the bench
completely disassembled, a small radio
lay.

“Well, Junior, what’s your trouble?”
asked the Old-Timer jovially. “You
look a wee bit sour!”

“You’d be sour, too, if you had this
little stinker!” said the Young Ham
bitterly. “All i1l do is squeal and
squall. There ain’t a thing wrong with
it, but it just won’t work!”

“Well, now,” soothed the Old-Timer,
pocketing his dimes,” lessee what goes
on.” He bent over the little set, turning
it on. As it warmed up, sure enough,
all he could get was an assortment of
birdies, squeals and whistles. “Hmm,”
he said, turning the signal generator
on. He clipped the output lead to the
loop frame, and tuned the generator
back and forth, moving the radio dial
once in a while. The Young Ham
watched him sourly. “That’s all you’re
gonna get!” he growled.

“Well, now, I wouldn’t say that.”
The Old Timer grinned. “Come on, I’ll
buy the coffee with some of this money
I just won off Doc and Max. Had to
sink a long putt on the seventh to do it,
too!” He grabbed the copyv of Mad out
of the Young Ham’s hands, and dropped
it in the wastebasket as they shot out
the back door and acvoss the alley to

100

the drugstore. Settled there with their
coffee, the Young Ham said, “All right,
quit looking so smug. You didn’t find
out what was the matter with that set
that quick!”

The Old-Timer merely grinned know-
ingly and stirred another spoonful of
sugar into his coffee. “All right, then,
what’s wrong with it? I give up!”

“Well,” said the 0Old Timer, “you
gotta remember that I was fixin’ them
things when you were just a gleam in
your father’s eye! I've seen a lot of
troubles an’ I've done just what you
did m’self quite a few times! Tell me,
have you aligned that set?”

“Yeah,” said the Young Ham, “I
touched it up some. Didn’t seem to help
though. Just squealed worse! I can’t
get anything on the lower half of the
dial.”

“Thought so. Well, I'll show you when
we git back to th’ shop, but I can tell
you now. Your if on that set is neatly
peaked at around 650 ke!”

“6501” cried the Young Ham. “How
can that be? An’ how can that cause
all that oscillation?”

“Well, when you keep on ‘aligning’
a set by hand, without usin’ a signal
generator, you unconsciously get far-
ther an’ farther away from the right
frequency,” explained the Old-Timer.
“Can’t help it. First thing you know,
the if’s away off. When it gets up into
the broadcast band, like this one, you
begin to get beats between the set
oscillator, the signal an’ everything else,
an’ your whole set goes kapoot. Bein’
so far off frequency, you get outside
the bandpass of th’ if transformers and
your gain goes away down, so th’ set is

weak.” He paid for the coffee out of
his stack of dimes and they returned
to the shop. There he turned the little
set on again and called the Young Ham.
“Looky here now. I’ve showed you this
before, but you seem to need it ag’in,
so ¢’'merve.”’

The Young Ham surveptitiously re-
trieved his new Mad from the waste-
basket and peered over the Old-Time1’s
shoulder. “See here now. I'm feedin’
an if signal into th’ set by coupling
into th’ loop.” He turned the generator
dial back and forth. “I am? Well! Let’s
try this then.” Turning the set over,
he connected the genevator to the grid
of the if amplifier tube. Moving the
gencrator dial, he finally found the
signal. “Now look there. 640 ke. Not
too close to 455 ke, is it?” The Young
Ham gaped in amazement.

Don't fiddle with alignment

“How did the thing get so far off?”
he asked.

“Fiddlin’ with it!” snapped the 0ld-
Timer. “Tryin’ to align the if’s on a
broadeast signal! It just ‘cain’t be did’!
Even I can’t do it, smart as I am! Cali-
bration, ves. You can set th’ oscillator
trimmer right on a signal, but you just
can't align the if that way. Now, see
here.” He connected a vtvm to the ave
network, near the volume control, set
the signal generator to 455 ke, and
proceeded to adjust the transformer
for a peak reading. Several times he
was forced to stop and turn down the
signal generator level until at last he
was satisfied. Moving the generator
lead to the mixer grid lead, on the top
of the tuning capacitor, he repeated
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Fig. 1—Circuit of a
typical ac—dc radio.

shop where he had flung it. The Old-
Timer grinned at the woebegone ex-
pression on the youth’s round face.

“Oh, no!” he said. “Not again! What
is it this time?”

The Young Ham snarled at him. “I
tried everything you told me yesterday
on this and it’s worse than the other
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the process for the input if transformer.
Removing the signal generator lead, he
ran the dial back and forth. Several
stations came in fairly well.

“Now, Junior.” He grinned. “We can
use broadcast stations for a signal gen-
erator at this point. Here’s a station at
1200 ke, KLCO. How far away is Po-
teau, anyhow? 60 miles? That’s about
right. Don’t want to use th’ local sta-
tion, he’s too strong. So, we know he’s
on exactly 1200 ke, within 4 or 5 cycles
if th’ chief engineer’s on his toes. So,
we set th’ dial on 12 and adjust the
oscillator and antenna trimmers for
maximum ave readings an’ then we got
it.” He ran the tuning back and forth.
Now several stations came in loud and
clear without a sign of a whistle or
oscillation.

“Now,” continued the Old-Timer,
“let’s try the low end. Lucky this one’s
oscillator coil has a tunable core. Some
of ’em haven’t, and there’s not much
you can do with ’em. But on this one,
just pick up a station near 600 ke, set
the dial to the station’s right frequency,
and adjust the slug till you get the
loudest signal.” Making the adjustment
as he spoke, he quickly ran the dial
back to 1200 ke, retuned the oscillator
trimmer slightly, tuned back across the
low-end station, and grunted with satis-
faction.

“So there you are,” he said, leaning
back. “Now you see how it’s gotta be
done. Always remember, young squirt,
that there’s a difference between ‘cali-
bration’ and ‘alignment’. There ain’t
but one right way to align a radio and
that’s the way I just did it. If it’s far
enough off, start at the last if trans-
former an’ work your way back toward
the antenna. You know how to find an
unknown intermediate frequency?”

“You showed me once,”’ said the
Young Ham. “Lemme see now—"

“I showed you several times!” said
the Old-Timer. “Looky here,” and he
coupled the signal generator to the
radio again, by clipping the lead to
the loop frame. “Here, I got a signal.
Is it the correct if or is it a beat that’s

MAY, 1960

comin’ in through the front end? How
do you tell the difference?” The Young
Ham looked blank. “Like this.” And
the Old-Timer moved the tuning dial
of the radio. The signal tone disap-
peared. “See? We can tune this signal
in and out, so it ain’t the if. Now, if
I set the generator on the right fre-
quency, we can still hear it.” He set
the generator to 455 ke. “But! Notice
that the setting of the tuning dial on
the set doesn’t have any effect on it!”
He demonstrated. As he moved the
pointer back and forth the signal still
came through. “So that signal’s going
through the if stages only, it’s not
coming in through the front end. The
first one I had there was some kind
of a harmonic or something that you
could heayr, but it wasn’t the if. You can
always tell. If you can’t tune a signal
with th’ set dial it’s goin’ through th’
if.”

The Young Ham’s face took on a
look of comprehension. “I see now,” he
cried. “You’re going through the mixer
stage, but you’re just using it as an
amplifier. The oscillator doesn’t have
anything to do with it at that point.”

“Right!” agreed the Old-Timenr.
“Now you're beginning to get th’ point.
Remember, your if stages are a fixed-
tuned bandpass amplifier an’ you can’t
align them properly without usin’ an
accurate signal source. Best method,
look up th’ correct intermediate fre-
quency for that particular set in the
service data file. Although most of th’
sets nowadays, outside of th’ transistor
models, use 455-ke if’s, still you never
can tell when somebody’ll try to throw
you a curve. Better be safe an’ look it
up. Only takes a minute and then you're
sure.”

Lightning strikes twice

The next day the Old-Timer came
into the shop only to find the Young
Ham in the identical attitude he had
been in the day before. Another small
radio lay on the bench before him. This
time he was simply glaring at it. The
new Mad lay in the far corner of the

one! I aligned it real careful! Just
when I get it right up to where it ought
to peak, the blasted thing goes into
oscillation! The only way I can stop
it is to detune one of the if transform-
ers! Now what’s the matter? I thought
I had ’em pretty well down, but now
I don’t think I'll ever learn anything
about ’em!”

The Old-Timer laughed sympathet-
ically. “Well now, don’t be a defeatist!
Let’s see what’s wrong. Seems to me
I’ve had the same kind of troubles in
the past. Fact, I've had a lot of ’em!
Lessee here,” and he turned the set on.
In truth, it did oscillate wildly. Turn-
ing it over, he carefully touched the
tip of a finger to several points, then
picked up an electrolytic capacitor from
a drawer. He carefully bridged it across
the filter capacitor in the set. The os-
cillations stopped and the set played
sweetly. The Young Ham’s jaw
dropped.

“You mean the thing had a bad filter
capacitor?”’ he howled. “Why, that dirty
Al @ € # b I thought about
that once. Never occurred to me to
shunt it. Didn’t have too much hum, I
theught.”

“Well, sir, you don’t always have to
have a loud hum to have a bad filter
capacitor,” veplied the Old-Timer.
“Lemme show you something. Where’s
that ‘typical radio schematic’ I was
always making you draw me a while
back?”

“Right here somewhere,” said the
Young Ham, scrabbling in the litter
at the back of the bench. He emerged
with a small battered notebook and
opened it. “Here (Fig. 1).”

“Yeah, that’s it,” said the Old-Timer.
“However, I’d much rather have this
schematic here,” giving the Young
Ham’s crew-cut head a brisk Dutch
rub, “than in here,” tapping the note-
book. “Now, looky here. All radios are
built like this. Don’t make a dern what
kind they are, tube or transistor, you
got these same parts in ’em. Just like
all cars got four wheels and a motor,
you got these parts in radios. Kind of
a irreducible minimum, might say. So
look at the return paths from all of the
1rf and if stages. All go back to the
power supply and that output filter
capacitor has to bypass all that mess
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Fig. 2—Scope and signal-generator con-
nections for sweep alignment. The small
coupling capacitor may be 5 to 50 puf

of assorted frequencies to ground or B-
minus if you want to be correct about
it. So it gets a little off, and don’t have
the filtering efficiency it oughta have.
Then, when you’re aligning a set you
wind up building up a large signal in
the return paths back to th’ power sup-
ply, an’ th’ first thing you know, it finds
a feedback path somewhere, and th’ set
goes into oscillation. Like i said before,
v’ don’t necessarily have to have the
customary loud hum. This capacitor’s
just got too high a power factor; in
other wards, it has resistance as well
as capacitance, that’s all.”

“Well!” marveled the Young Ham.
“I sure didn’t think of that.”

“Well, if you can kinda keep that
schematic in mind, an’ make a logical
deduction about just what’s happenin’,
you won’t have too much trouble,” said
the Old-Timer. “Experience is a great
help, too! Every time you run into some
characteristic trouble like this, make
a note of it, an’ pretty soon you’ll have
a mental file of dang near all of ’em.”

“How can you remember «ll of the
darn things?’ ’asked the Young Ham.

Try this one

“I got news for you. You can’t! The
Old Timer grinned. “However, if you
got a good groundin’ in the basic facts
about a radio an’ you remember how it
works, you can get pretty close most
of th’ time. Say, by the way, I got one
for you; almost like this, only worse.
Came in this mornin’ while you were
in scheool an’ I saved it for you.” Ig-
noring the very sarcastic “Thank you!”
from the Young Ham, he went to his
end of the bench and brought back
another small radio. “Here, try this
out and see what you think of it. Gimme
a tentative diagnosis on it. I gotta 1run
across the street a minute.”

When he returned, he found the little
radio playing sweetly on the local sta-
tion. The Young Ham beamed up at
him. “Hey, Dad-O! Listen to that! I
realigned it like you said, and listen.
Stations all over the place!” He ran
up and down the dial, demonstrating.

“Like way out, man!” agreed the
Old-Timer. “Only one little thing an’
that’s what I wanted you to find. Notice
anything out of th’ ordinary?”

IF AMPL

2ND IFT DET

“Well, not too much,” said the Young
Ham. “Kinda seems like it whistles a
little too much when you tune it across
a station.”

“That’s it!” said the Old Timer, de-
lighted. “That’s what I wanted you to
find! Congratulations! Now what’ll we
do about it?”

Twiddling the if's helps

“There you got me, man. Seems like
I can help it a little by twiddlin’ the
if adjustments, though,” replied the
Young Ham.

“That’s right. That’s where it is.
Now lemme show you an easier way,”
said the Old-Timer, turning the sweep
generator and oscilloscope on and hook-
ing them up to the set (Fig. 2). He set
up the generator to produce a pattern
on the screen (Fig. 3). “Now, there’s
a response curve of the if stages. See,
I hooked the generator to th’ mixer grid
an’ the scope to the detector output,
right here at the top of the volume con-
trol. Now, by settin’ th? signal gener-
ator up to produce an FM signal, swept
about 30 ke at the if, I got an idea of
what the if stage response looks like.
See that funny-shaped pattern (Fig.
3-a) ? That don’t look right, does it?”

“Shouldn’t it be more symmetrical,
more rounded, instead of havin’ that
sharp point?” asked the Young Ham.

“Right, Junior. You're sharp as a
tack today!” said the Old-Timer. “That
‘point’ indicates that the thing is just
on th’ verge of bustin’ into oscillation!
See those little ‘squiggles’ on th’ base
line there? Those are always a good
clue. That an’ th’ sharp point and th’
general one-sidedness of the pattern.
Now, let’s adjust the if transformers
until we git this thing a bit more sym-
metrical, huh?” Suiting action to words,
he retuned the if adjustments. As he
worked, the pattern gradually assumed
the rounded shape of Fig. 38-b. “Now
then,” he said, disconnecting the instru-
ments, ‘“lessee what she sounds like
now.” Sure enough, the annoying whis-
tle was gone and the radio played
sweetly from one end of the dial to the
other.

“Hey, that’s a lot better,” said the
Young Ham. “Now, just what was
causing that?”
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“Well, that’s a leetle hard to say,
precisely,” said the Old-Timer, hon-
estly. “Might have been darn near any-
thing: too hot if tubes, some stray coup-
ling in the wiring, filter capacitor just
right on th’ verge of bein’ too high in
power factor, not enough shielding or
even a fault of the design of the set!
This you usually find in th’ cheaper
sets. Poor ol’ designer tryin’ to get
more out of it than he put in, an’ drivin’
his if stages too hard! Used to find a
lot of that right after th’ war. Not so
bad now, thank goodness. Anyhow, the
basic fault was a kind of incipient os-
cillation, caused by a little-bitty feed-
back path somewhere in th’ set. You
coulda tracked it down other ways, but
this is a heck of a lot easier! Of course,
if you do try this on some set and you
can't get th’ pattern to come up like
it oughta, then you start lookin’ for
other troubles: temporarily replace the
filter capacitors; shield the if tubes;
check th’ lead dress on plate and grid
wires; check th’ ave bypass capacitors,
and all of the other things you could
do to eliminate feedback paths in both
plate and grid return circuits. If you’ll
do this while you watch your scope pat-
tern, it’ll tell you right away whether
what you just did really helped or not.”

“This is a kinda old signal generator,
isn’t it?” asked the Young Ham. “Do
they make them any more? Seems as if
I haven't seen any like that for quite
a while, in the ads.”

“Nope,” said the Old -Timer, “guess
not. Hickok made this old 188 "way back
in 1941. Since then it’s been superseded
by a new job. They call it the 288X.
There used to be a lot of ’em, an’ there
may be more one of these days. Seems
like sweep alignment is comin’ back, by
golly. Tell you another thing this’ll do.
Tell me what you have to have to align
one of these little AM/FM/hi-fi tuners
that are gettin’ to be so popular nowa-
days?”

“Some way to make the thing pass
a wide band of frequencies, up to 15,000
cycles, haven’t you?”

“Right! At least, you ought to, if
you're gonna call the thing hi-fi,” an-
swered the Old-Timer. “Now, suppose
you wanted to align the if stages on
one of them, on AM f’rinstance. Would
you just peak it like you did this one?
Or would you like to find some way to
flat-top th’ if response curve so’s it
would pass all those frequencies. Re-
member, the standard bandpass for a
regular if is only 10 ke and most of

'em a lot less'n that!” -

INDICATES OSCILLATION

a

Fig. 3—Incorrect (a) and correct (b)
scope patterns.
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“Why, it would be much better if you
could flat-top it,” said the Young Ham.
“But how would you do it?”

“Well, it’d be a leetle rough tryin’
to do it with just an output meter and
a standard signal generator,” said the
Old-Timer. “But you could put this
sweep generator on it, on AM, like we
just did, and adjust the if trimmers to
give you a flat-topped response curve
like this (Fig. 4). If you wanted the
FM if's to be the same, like they
oughta be, all you gotta do is sweep
them at their correct if, 10.7 me ain’t
it? Set your sweep width a little more,
‘cause your FM signals cover a wider
band than AM: 150-200 ke, but you
can get the same nice wide flat-top

30 KC SWEEP

)
gy

BANDWIDTH OF IF BEINé SWEPT

Fig. 4—Flat-top alignment for wide-
band AM tuners for hi-fi radio reception.

response that you need. That’ll gi‘ve
you a tuner with pretty poor selectiv-
ity, on AM anyhow, but that don’t seem
to bother much. Seems like most of th’
hi-fi bugs dont go in for dx’in’ any
more. They confine their hi-fi listenin’
to the local stations an’ the broad tunin’
don’t make any difference. Of course,
if they want, you can set the response
any way they need it. If they want dis-
tant stations, set ’er up for a narrower
bandpass, say about 8 ke, and the selec-
tivity will be fine! So, you can make ’em
do anything you want, if you go about
it in the right way.”

“Say, that’s right,” admitted the
Young Ham. “Never thought of it be-
fore.” He turned the little radio on
and a burst of rock 'n’ roll music came
out from the local station’s late after-
noon Teen-time show. The Old-Timer
got a faintly nauseated expression.
“Junior ” he inquired, “did I ever tell
you about the article T read a while
ago? An engineer down in th’ jungles
was havin’ trouble with th’ leopards
eatin’ his native workers? Know what
he did?” )

“No,” said the Young Ham, with a
suspicious look.

“Hooked up a PA system on a jeep
and ran up and down th’ roads playin’
rock 'n’ roll records so loud you could
hear it for a mile! Them leopards took
off for th’ high lonesome and ain’t been
seen since! And, y’ know what? It
kinda affects me th’ same way!” And
he grabbed his battered cap and a list
of service calls and beat a hasty rve-
treat before the Young Ham could
come up with a rebuttal. END
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Dependability
is a
built-in

feature
of
all ¢

Delco
Radio
Service
Parts!

Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather E | CQ
conditions. You can rely on them for exceptional power handling and rich distortion-free tone. i

Delco's popular 8-inch “Hi-Fi” speaker, No. 8007, provides the most power and tonal range for the money. Designed
for replacement use and high fidelity audio systems, it’s a good, fast seller with price and quality appeal.

For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic
Parts Distributor. He carries the complete line. Other extras you get with Delco are s Wide selection of special
application parts « Complete technical training program e Effective warranties » Dealer identitication signs.

Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you.  Available everywhere through

ATV RTE 1Ty
EF o P G ed §

Electronic Distributors
associated with
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Souping up that OI.D RECEWER

By J. H. THOMAS

IF you like to listen to foreign stations

90 q ] and amateurs, and your receiver is

For more sensitivity add a tuned rf stage that an inexpensive ,shortw};ve unit, here’s

uses the coils already in the all-wave receiver how you can pull in European stations

you never knew existed, as well as

many amateurs inaudible up to now.

The whole job won't cost much, nor

will it take more than about 20 minutes

of your time. It’s just a matter of add-

12BA6 ing a 12BAS, two resistors, four capaci-

RF AMPL tors and an rf choke to the cireuit and

— doing a little rewiring. A simple job

cl = that adds a lot of sensitivity to the
simplest receivers.

Many inexpensive all-wave receivers

RI—47C ohms, 1/, watt
R2—1 megohm, 1/, watt
Cl, C2, C3—.0i uf
C4—100 puf

f;&:z(f’)mh don’t have an rf stage. To add a com-
Socket, 7-pin miniature plete vf stage, with coils, third section
FC3 of tuning capacitor, third section of
<1000 bandspread capacitor and additional
%(Exmwc) wafer on the bandswitch could be done,
X
{ U 455KC 455KC
i e
D \ (1 e T 1 TopETECTOR
;{ 7 = 1T Hg I
5 1150 =" L3
4 A —
R
<0_‘3 .005
2| 33
\ pef
J
NE
L
q 02 10 Aubto
| o AMPL GRID
i AVC |
: OFF{ |-~ =
; o
!
, —~ ON “
! J —— A\AA——
CW-STANDBY - PHONE SW
1
| ! TOGND
i 7 B+ —
Lel6|s REAR WAFER /[ /T © %2  TODET CATH
o 54FRONT REAR o ¢ © n
o oL ‘”L.L 1002 5 73 TO CT OF PWR TRANS Hi-VOLT WINDING
%6 %% - N 2
o] 910 ppf el o

350wt T | f%co ANT CAP
Z{: ‘

!
[
4 BANDSPREAD
an cap
/\} | TUNING CAP LUG
IAO
t

1-7ppf NEW POSITION 1000

OLD POSITION
R2

Circuit of inexpensive all-
wave receiver showing 12BE6
added rf stage.

Cl

c4

RI

c2

I2BA6 RF AMPL
Under the chassis, this EVEVVF:'IILKEASQH\JB%E‘PDE

is how the modification
looks. RFC

106 RADIO-ELECTRONICS




I'm
loaded with
performance,
man

(NO SYNC PROBLEMS
WITH ME)

1960

MAY,

I've got everything you need in a horizontal
oscillator: No heater-cathode leakage to throw
a TV set out of syne. No microphonism to tear
the picture. And long, long life to eliminate
call-backs for you.

The new CBS 6CG7 offers you tofal reliability
. . . proved in performance by leading TV set
manufacturers. You, too, can profit from the
total reliability of CBS tubes. Just make it a
habit always to replace with CBS.

The CBS 6CG7 is a w
premium - performance
tube. Hum-free coil
heaters assure long life.
And combined with a
ring getter and pinched
cathodes, they virtually
eliminate heater-cath-
) ode leakage . . . notori-
& ous for causing loss of
horizontal sync. Twin
top micas and semi-
automated precision as-
sembly minimize micro-
phonism. Truly the CBS
6CG7 ... bestin thein-
dustry ... has advance-
engineered features
found only in premium-
performance tubes.

TOTAL RELIABILITY

... proved in performance

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, fnc.

Receiving, industrial and picture fubes s transistors and
diodes « qudio componenis « and phonographs
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The
Beautiful

Fetrober
- | CONSOLETTE

—onty small
organ with
two full
61-note key~
boards and
22 stops.
Requires only
2/x3r2r floor
space! Com-
mercial value
approximate«
ly $1600

or more.

BUILD THIS SUPERE
7y 22 RGAN

FROM SIMPLE KITS
and save over50%

Give Your Family A Lifetime
of Musical Joy With A Magnificent
Schober Electronic Organ!

Now you can build the brilliant, full-
range Schober CONSOLETTE or the
larger CONCERT MODEL with simple
hand tools! No skills are needed; no wood-
working necessary. Just assemble clearly
marked electronic parts guided by step-
by-step instructions. You build from kits,
as fast or as slowly as you please . . . at
home, in your spare time — with a small
table serving as your entire work shop.

Pay As You Build!

Start building your organ at once, invest-
ing just $18.94! The superb instrument
you assemble is as fine, and technically
perfect, as a commercial organ . . . yet
you save over 50% on quality electronic
parts, high-priced labor, usual store
mark-up!
Free Booklet

Send for 16-page booklet in full color
describing Schober organs you may build
for home, church or school — plus articles
on how easy it is to build

your own organ and how

pleasant it is to learn to THE GREAT
play. Also available is CONCERT
10” LP demonstration MODEL
record (price $2.00 — re~ meets
fundable on first order). specifications of
Send for literature. No American
obligation and no sales- Guild of
man will call, Organists

Mail This Coupon For FREE Schober Literature
And Hi-Fi Demonstration Record TODAY!

J‘——-—-----——'I

The Schober Organ Corp., Dept. RE-2 ‘
2248 Broadway, New York 24, N.Y.

0 Please send me the 10” hi-fi Schober'
and other literature on the Schober organs. I
€] Please send me the 10” hi-fi Schober
demonstration record. I enclose $2.00 (re.
fundable on receipt of my first kit order).
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but would be relatively costly and diffi-
cult to fit into the receiver. It is simpler
to add a tuned rf stage using all the
present coils (and no more) and make
the converter an untuned stage. In this
way, you will not detract from the se-
lectivity (as you would with an untuned
rf stage); you will, at least, maintain
the signal to noise ratio and you will
gain a great deal in sensitivity.

Here’s how I did the job on my Heath
AR-3. The modified circuit is shown in
the diagram and photo. The connections
to pin 7 of the 12BE6 are unsoldered,
and the entire group of coils is then
connected to the 12BA6 as shown. The
plate of the 12BA6 is fed through an
rf choke and a 100-uuf capacitor cou-
ples it to the grid of the 12BE6. Keep
the connections to the grids short, and
well away from the heater leads. The
receiver should be realigned, paying
particular attention to the vf section.
Oscillator action should not have been
affected by the change. The socket for
the 12BA6 needs no sheet-metal work
and no separate support, if you use
solid No. 20 for the connecting wires.
The socket gets enough support from
the short wires (unless you intend to
ship your receiver somewhere).

For the broadcast band, the extra
rf amplification was not really needed
and, if you feel you want to be able

to do without it there, the new ampli-
fier connections can be switched in and
out so you can switch back to the origi-
nal circuit at once. This switch should
be..a three-pole two-position . unit at
least, one section to switch the connec-
tions to the 12BA6 grid, a second to
switch the connections to the 12BE6
grid and the third to parallel a small
trimmer with the 1f section of the
tuning capacitor, which needs a little
more capacitance with the 12BA6 in
the circuit. A 8—15-uuf trimmer should
be adequate. The selectivity of the AR-
3 is normally quite good, except for
strong interfering signals on the short-
wave bands. For this reason, Heath has
put out the Q multiplier, which is a
feedback type of amplifier giving tre-
mendous selectivity but no additional
sensitivity. With this modification,
which does not affect the use of the
Q multiplier, you can have the addi-
tional sensitivity as well. The perform-
ance of the whole assembly, if carefully
aligned, comes much closer to that of
the more expensive receivers, particu-
larly on the 10-80-mec band.

Sputniks can now be heard, when
they are around. Try it out. If you
decide you don’t like the result. you
can take it all out with a soldering
iron in a minute. Il bet you keep
it in! END

TRAINS YOU
1IN SPARE TIME

AT HOME

TEL

RAD'O'

coL

Only from famous COYNE do you get this [

modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV, Personal guid-
ance by Coyne Staff. Practical Job Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”’

SEND TODAY FOR FREE BOOK

SEND COUPON or write to address below |
for Free Book and full details including EASY L

PAYMENT PLAN,NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

8. W.COOKE, Ir., -

Pres. ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W, Congress Pkwy_._bep!. 50-H5 Chicago 7, M.
| COYNE Television Home Training Div. _]
| New Coyne Building, Dept. 50-H5,

1501 W. Congress Pkwy., Chicago 7, Ill.

Send FREE BOOK and details of your Television
| Home Training offer.

Sovme
I e

FOUNDED 1899

add all UHF channels
to your tv set

BLONDER-TONGUE .
MODEL 99R
UHF CONVERTER

N

Make your present TV set
a modern 82-channel receiver

W sharper, clearer pictures
W easy, one-knob tuning
B drift-free performance—no
fading M approved for color TV
B UL approved M tuned input
Outperforms all others in its class. =
The nation’s biggest selling UHF %
converter. Only :

2295

For fringe areas—the powerful
Blonder-Tongue Ultraverter

Sold by parts distributors. RE-5 °

Address.

!
!
!
Name !
!
!

Model BTU-2R, 39.95.

BLONDER-TONGUE LABORATORIES, INC.
9 Alling St., Newark 2, N. J.
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UBES rule this month. There is a

power-output audio type, a high-

gain twin triode for cascode ampli-

fier service, a couple of pentodes
for if amplifier use and a full-wave
rectifier. Protecting the interests of
the semiconductor field are a couple of
vhf silicon transistors and a line of
Zener diodes.

6EWS6, 4EW6

These tubes are miniature high-
transconductance sharp-cutoff pentodes
designed for service as if amplifiers.
The 4-volt version has a controlled
heater warmup time for series-string

6EW6,4EW6

operation. The tubes are identical except
for heater ratings. The 6EWS6 has a
6.3-volt 400-ma and the 4EW6 a 4.2-
volt 600-ma heater.

Typical operating characteristics of
these Sylvania tubes as a class-Al
amplifier are:

Ve 125
G3 tied to cathode
Ve 125
Rk biss (ohms) 56
Iy {ma) I
lez (ma) 3.2
gm {#mhos) 14,000
Ry (approx)

{k ohms) 200

6CA4

A full-wave vacuum rectifier tube in
a 9-pin miniature envelope intended
for use in high-fidelity equipment. The
tube has a unipotential cathode with
a 6.3-volt heater and has high-voltage
insulation between the cathode and

6CA4 |

heater. The 6.3-volt heater eliminates|

the need for a separate heater winding
on the power transformer.

Maximum design-center ratings of

MAY, 1960

/ORLD FAMOUS
MOHAWK MIDGETAPE PROFESSIONAL 500
HIGH SPEED
POCKET TAPE RECORDER

Used by NBC — CBS |
and numerous radio and TV |

stations, for recording ’
in the field. | THE PEER OF POCKET

L TAPE RECORDERS. ..
Records anything it hears and | MIDGETAPE IS

plays it right backin | 7\
unbelievable broadcast quality.| AMERICAN MADE.

: g o | “Seience Fiction” accessories
Special built-in “VU Meter". | available for confidential 4

Weighs only 3 1bs. I recordings.

For literature on model 300...400...
write Dept. RE.

4 ©
L TRANSISTORVE®

%—k_a._w-—k...

business machines corp.
944 halsey street brooklyn 33, new york
manufacturers

Quickly checks:

Completely self-contained .

Takes the trouble OUT
of trouble-shooting —

* RADIO
* TV SOUND
* Hi-FI

¢ INTERCOMM
* TELEPHONES ¥
* HEARING AIDS
* COMPONENTS |

Pat. Applied For

* Uses One
Pen-lite Battery
» Transistor Powered
* Inductive Sensitivity ¢ %
Couples to circuits (—‘;
without leads ¥
¢ Wide Frequency Range
Mid-audio to high RF

Pen size, precision instrument, weighs
only one ounce. Ideal for electronic
servicing and testing. Used by
engineers, technicians arnd service
men for rapid signal substitution

in development work and trouble
shooting. Order through your
distributor or use handy coupon
below for immediate delivery.

DON BOSCO:

[DON Bosco \ Enclosed is check for $....onis i
ELECTRON ICS : Ship.. ... MOSQUITOS at $9.95 each. 1
KNC. AR NAME. oo .

. 56 ROUTE 10
HANOVER, NEW JERSEY




YOUR HIGH FIDELITY DEALER
IS NOW SHOWING THE NEW
GLASER-STEERS GS-400
THE GENTLY AUTOMATIC CHANGER
THAT PAMPERS
YOUR PRECIOUS RECORDS

Gently automatic, the new GS-400 handles your
treasured records with utmost care preserving
the brilliance of their original performance for
many additional playings.

Gently automatic, it combines the finest record
playing features with all the automatic conven-
tences of a record changer. The GS-400 draws
upon the major engineering advances developed
in the famous GS-77 to provide precise tracking
of stereo and monophonic records and trouble-
free operation for optimum performance.

The GS-400 in your high fidelity system, brings
out the best in the other components and, at
the same time, keeps the cost of the system in
a moderate range. Attractive Holiday Grey
changer with silver trim, white turntable pad.
Less cartridge and base... ... only $47.50

GLASER-STEERS GS-77, World's only rec-
ord changer with “Turntable Pause’ and now
the distinguished companion of the GS-400.
Less cartridge and base .............only $59.50

See and hear the GS-400 and GS-77 at your
dealer today. For details write: REs.

GLASER-STEERS CORPORATION
155 Oraton St., Newark 4, N. ).

GS$-400 FEATURES — 4-speed automatic and manual
operation: 16, 33, 45, 78 rpm « rumble, wow and flutter
virtually inaudible s counter bal d, di alumi;

arm e damped acoustically isolated arm—shock sus-
pension  prevents mechanical feedback through arm
pivot. Resonance is ncgligible e 4-pole, hum-shielded
motor for smooth constant speed ® full provision for
2, 3, or 4 terminal, stereo and mono cartridges ®
single-knob control sets all operations * double-channel
muting switch and RC network maintains silence for
both stereo channels ® gquick-change cartridge holder.
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NEW TUBES & SEMICONDUCTORS (Continued)

the RCA 6CA4 in rectifier service are:

Ve (peak inverse) 1,000
Vi (ac supply, rms

voltage per plate) 350
Ip {peak per plate} {ma) 450
lowtput {ma 150

7543

A sharp-cutoff pentode in a 7-pin
miniature envelope intended for use in
high-gain resistance-coupled amplifiers
where low hum and minimum micro-
phonics are essential.

0" ©r
HEB () G2
63 1 J8
lSo
ar-1 )
7543

Characteristics of the RCA 7543 as
a class-Al amplifier ave:

Ve 100 250 250
\E connected to cathode at socket
e 100 125 150
Rk {ohms) 150 100 48
Re {megohms) 0.5 1.5 |
gm (umhos) 3,900 4,500 5,200
o (ma) 5 76 10.6
le: [ma) 2.1 3 4.3
6FE5S, 50FE5

A series of beam-power tubes of the
octal type designed for use in the audio—
output stages of stereo or mono phono-
graphs. As the tubes have high power

T EPK.63
6FES,50FES

sensitivity at low supply voltages and
can deliver relatively high power out-
put at low plate-load resistance, they
make possible compact, low-cost 3-tube
stereo systems. The 6FE5’s heater is
rated at 6.3 volts, 1.2 amps. The 50FE5’s
heater is rated at 50 volts, 150 ma.

Typical operating characteristics of
the RCA "FE5 (two tubes in cathode-
bias cperation) are:

Ve 130 145
Vez 130 145
Rk (ohms) 75 75
Ir {zero sig ma) 150 160

{max sig ma) 154 172
lez (zero sig ma) 7.2 8

(mag sig ma) 17 20
HM (%) 6 6
Piotel {max watts) 7 8.5
R (ohms) 1,000

ECC88/6DJ8

A high-gain twin-triode with frame-
grid construction in a 9-pin miniature
envelope. The tube offers high reliabil-
ity for instrumentation, industrial con-
trols, nuclear electronics, communica-
tion and broadcast equipment and TV
tuners. The tube is especially useful

" MODEL 580

MILLER
FM high fidelity tuner

—top performance
at a moderate price

Miller has designed every quality feature into this tuner, to bring you big value.

There's a tuned R.F. stage for good image rejection. There’s ultra-stable per-
meability tuning. Dual limiters provide maximum noise control. The oscillator
stage is completely shielded to maintain radiation well below ECC requirements.
Tuner has AFC with defeat control, and cathode-follower audio output. Multiplex-

ing outlet provided.

SPECIFICATIONS: A six-tube unit, it has a tuning range of 86 to 110 Mc.
Typical sensitivity is 1.0 uv for 20 db quieting; 2.1 wv for 30 db quieting. Typical
selectivity: 200 kc at 6 db. Frequency response: 15 to 25,000 cps. Distortion
is less than 14 % at rated output, and warmup drift is negligible. Size: 97 wide,

4" high and 7" deep.

Model 580 — in attractive 2-tone cabinet .... PRICE: $69.50
Model 579 — sub-assembly only, completely wired . ... $37.50

Write for literature and name of nearest dealer.

J. W. MILLER COMPANY
5917 South Main Street, Los Angeles 3, California
Manufacturers of Quality Radio and TV Equipment Since 1923
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NEW TUBES & SEMICONDUCTORS (Continued)

SECTION 2 —>}«— SECTION}

ECC88/6DJ8

in cascode amplifier service where it
provides low-noise performance.

Characteristics (each section) of the
CBS ECC88/6DJ8 are:

Ve 90
Ve —§3
ls (ma) 15
gm (#mhos) 12,500
© 33

International Rectifier offers an econ-
omy line of silicon Zener diodes. These
units feature low Zener impedance val-

1 DC used us A YOoIage regutai

% «Mwif?;f*’i%

’ »9:5&:@”@, & B AL e g R
ues and very sharp Zener knees. They
are available in 50-mw and 1-watt rated
series and standard EIA voltage steps
from 5.6 to 27 volts.

2N715, 2N716
A pair of n-p-n double-diffused mesa

NN COLLECTOR
\
EMITTERN " gase

2N715,2N716

silicon transistors designed for use as
vhf oscillators and amplifiers at fre-
quencies up to 200 me.

Maximum ratings of these Texas
Instruments transistors are:

2N715 2N716

Ves 50 70

Vee 35 40

Ves 5 5

P (mw) 500 500

Typical characteristics at 25°C are:

Oscillator output power
Ves=30, ¢=25 ma, f=70 mc)

(mw) 250 450
Amplifier power output
(Vce:30| |c: 25 ma,
Pin (ac) =120 mw,
=70 {mc) (mw) 400 600
I’IFE (Vc5_|0 c_|5 ma) (mln) |0 |0
(max) 50 50
i END

50 Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics
Wireless Association of

Electrical Experimenter
Radio News
Science & Invention
Television ...
Radio-Craft ..
Short-Wave Craft _
Television News

Some larger libraries still have copies of Modern Electrics
on file for interested readers.

In May, 1910, Modern Electronics

Bellini-Tosi Station at Boulogne, by A. C.
Marlowe.

Directive Aerials, by George F. Worts.

De Forest Radio Telephone Experiments.

Auxiliary Loose-Coupled Tuner, by Walter
E. Keever.

100 Mile Wireless Station Using the Duplex
Aerial, by Richard H. Foster.

New Detector.

Transmittine Pictures.

New Electrclytic Detector.

Wireless on Airship.

Experimental Wireless Telephone, by
Stuart.

Wireless Registry.

Directive Aerials,

Simple Helix.

Duplex Aerial.

Moorve

by Bernadotte Anderson.

SWITCHERAFT
ADAPTERS

.are ' _
your
answer

i To the Problem of
Interconnecting 2
Pieces of Equipment
with Different

Type Connectors

Save Time—No Soldering—Eliminate

Make-shift ~ Connections—Provide «

Neat Job.

Over 65 different types.
, Send for Catalog S-590.

L% 1 i ®

Low cost.

5579 N. Elston Ave., Chicago 30, Il

Stocked by leading Electronic Distributors

Please Mention
RADIO-ELECTRONICS
When Answering Ads

Quality ..

THE BUSINES

tomer satisfaction with :
America knows best—the I
.durability ..
of the reasons why more dealers rely on the JFD
JFD ELECTRONICS CORPORATION Brookiyn 4, New York

WHEN REPLACING OLD ANTENKAS — INSTALL THE HI-FI HELIX. .

THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET!

I

Build your professional regfutatmn

. insure cus- Hi-Fi Hel
1e TV antenna line the mount
-F1 Helix.

_profitability ...are some

N THE SERVICEMAN SUIT

TV ANTENNAS
by § of
JFD course!

Make the smart move today to Hi-Fi Helix an-
tennas at your JFD

Features

HIl-FI1 HELIX

ix brand to shrink the miles and flatten
ains.

distributor.
LU.S.A.

BANSHEE . . OR FIREBALL

11



TV TUNERS REBUILT

All MAKES & MODELS
YHF

or

UHF

YHF or UHF
TUNER
OYERHAULED

$Q)-95

NET

90 DAYS
WARRANTY

# COMBINATION
UHF/YHF
UNITS

$19.90

BATTERY REPLACEMENT

Some years ago a complete line of

transistor batteries labeled the VS
series appeared on the market. Among
them was a 4-volt unit called the VS308.
Many experimenters used this battery
in their radios and other equipment.
Unfortunately, it was discontinued some
months ago. If you cannot find a suit-
able replacement, try this:

Obtain an Eveready battery No. 226
(a 9-volt unit with 6 cells that is rough-
ly twice the length of a VS308 and has
about the same diameter). Pry off the
metal envelope and split the stack in
half to get two 4.5-volt batteries. At
the split you will note black, carbony
surfaces.

Fast Service—48 Hours, All types

Prices include labor and minor parts only,
defective tubes ond damaged major parts

are extra at net prices.

Forward tuner complete with tubes, shield
cover and State
fault,

QUOTE MAKE AND MODEL

F.0.B. CHICAGO OR TORONTO
We will ship C.0,D,

CASTLE TV TUNER SERVICE

any domaged parts.

5710 N. WESTERN 136 MAIN ST. To complete the new batteries, rip
o LN @ BRTOXONIONI3 apart an old VS308, salvaging the
U.S.A. CANADA terminal plates and cardboard pieces

(one red and one black to indicate
polarity). Add one terminal plate and
cardboard dise to each 4.5-volt stack
at its open surface. Use a rubber band
to hold everything under pressure and
you have two new batteries, each about
the same size as a VS308.

The catalogs list P6M (Burgess) and
VS300A (RCA) as equivalent to the
Eveready 226.—I. Queen

SOLDERLESS CONNECTORS

Several solderless connectors which
allow rapid substitution of parts in
experimental circuits are available.
However, most of these connectors are
expensive. After a great deal of experi-
menting, a solderless connector which
I call a “connect-em” was developed to
permit parts to be changed quickly and
without damage. And best of all, each
connect-em costs only a few pennies!

To make the construction of experi-
mental circuits a pleasure at a mini-
mum of cost, you can assemble a supply

an advanced new design for the
WORLD’S FINEST PORTABLE ANALYZER

Here’s an all-new version of the famous WESTON MODEL
980 Volt-Ohm-Milliammeter . .

@ INCREASED RANGE. High-voltage range has been ex-
tended to 4000 volts.

@ INCREASED SENSITIVITY. D-C sensitivity of 20,000
ohms/volt; accuracy within 2% of full scale.

@ IMPROVED SHIELDING. Cormag® mechanism assures
positive magnetic shielding; housing shields against elec-
trostatic interference.

® GREATER RUGGEDNESS. Spring-backed jewel move-
ment resists shock, vibration; case is impact-resistant.
Ohm-ranges are fuse-protected.

@ SIMPLIFIED CONTROL. Single dial control for range
and function switching.

. engineered to offer you

® NEW COMPACTNESS. Size and weight are reduced for

DAYSTROM, incorrPoraTED

WESTON INSTRUMENTS DIVISION

112

Newark 12, N. J.

maximum convenience and portability.

Order from your local Weston distributor. For information, write to
PY Weston Instruments Division, Daystrom, Inc., Newark 12, N. J. In
Canada: Daystrom, Ltd., 840 Caledonia Rd., Toronto 19, Ont.
Export: Daystrom’s International Sales Division, 100 Empire St.,

RADIO-ELECTRONICS
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TRY THIS ONE (Continued)

of these solderless connectors from
washers and grommets available in
most radio supply houses. Obtain some
%-inch diameter metal washers with a
Y -inch hole, and an equal quantity of
soft gum-rubber grommets to fit a 5/16-
inch mounting hole. The extra 1/16-inch
makes a tight fit when the grommets
are inserted in the washers.

To use a connect-em, simply insert
the leads of transistors, resistors and
capacitors between the grommet and
the inside edge of the washer. To use
tube sockets, potentiometers and parts
which do not have leads, solder a length
of solid wire to each terminal so they
maye be used with this connector.—
Roscoe Siceloff

DROP-CLOTH POCKETS

Have your wife sew a pocket into
each corner of your drop cloth. Use
them to store a set of dusting cloths,
sponges and other cleaning items. This
is an especially good idea if your caddy
or toolkit happens to be a bit over-
crowded. Snap fasteners on the pockets
will keep the contents from falling out.
—Joe C. Allen

SHARPENING A PUNCH
Eventually a chassis punch looses its
keen edge and doesn’t cut as efficiently
as it should. If you have a dull punch
resharpen it by laying the punch and
die ring on an oil stone and slowly

rotating them with a circular motion,
using moderate pressure. Don’t rock the
punch up on edge while sharpening or
you will get an uneven cutting edge.

If you den’t have an oil stone, a

piece of very fine sandpaper tacked to |

a perfectly flat surface will do the job
nicely.—John A. Comstock

TAPE PROTECTS CHEMICALS

If you’ve ever opened your toolkit and
discovered a tube of service cement,
lubricant or weatherproofing compound
punctured, you probably wished there
were some way to keep this from
happening again. Fortunately, there is
a way. Just wrap each tube with over-
lapped strips of electrician’s plastie
tape. Leave enough of each tube un-
wrapped to identify its econtents.—
Scott Mack

REDUCE NUISANCE CALLS

Quite often I make a house call to
find nothing wrong except that the
antenna leads have been pulled off the
back of the set. This is common on sets
which can be swiveled, since the leads
are moved each time the set is turned.

/\
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TIE ANTENNA LEADS TO BACK COVER WITH STRING

LA

® Il in coupon for a FREE One Year Sub-
scription to QLSON RADIO'S Fantastic Bargain §
Packed Catalog — Unheard of LOW, LOW,K §

) \‘Q'HOLESALE PRICES on Brand Name @§
Speakers, Changers, Tubes, Tools. Hi-Fi's,
Stereo Amps, Tuners and thousands of other
Elccironic Bargains.

NAME

ADDRESS

ClyYy__ IONE___STATE

If vou have a friend interested in electronics
sersd his name and address for a FREE sub-
scription also,

LSON RA.I.

707 S. Forge St., Akron 8, Ohio

HELP WANTED ?—you'll get what
you want if you advertise in
RADIO-ELECTRONICS Opportu-
nity Adlets. Rates as low as $5.
Write

RADIO-ELECTRONICS,

154 West 14th Street, New York 11, N.Y.

give you’ the length and strength to power ‘your

THE BUSINESSMAN

IN THE SERVICEMAN SUIT

Features GOLD ANODIZED

TV ANTENNAS

JF

way to more antenna business. Gold anodized, too,
to look better, wmk better.

Make the smart move today to Hi-Fi Banshees,
.at your JFD distributor. it et
JFD ELECTRONICS:- CORPORATION Broolkiyn 4. New York U.S.A. A
WHEM REPLACING OLD ANTENNAS — INSTALL THE HI-F1 HELIX.

THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET!

F 1 BANSHEE

. BANSMEE . . OR FIREBALL




TELECTRO Series.
900 Stereo Tape Deck

ADDS
VERSATILITY. .

3_speeds, 4-track head for
”

every kind of stereo and mon-

aural tape, with interchange-
@ ¥/ able head assemblies, Stereo
> and monaural recording and
playback facilities,

CONVENIENCE. o

Unique pushbutton controls
for fast, positive tape handl-
ing. Special brake design per-
mits easy reel rotation. Sole-
noid opcrated auto shut-off.

ENJUYMENT

Twenty, fifty, five hundred
~ playings from now, your tapes
will still sound clean, crisp,
mint-fresh, long after discs
have developed pops and
scratches.

ECONOMY...

You can add a Telectro
Stereo Tape Deck for as lit-
tle as $89.95. There are five
models in all, one perfectly
suited to your require-
ments,

T0 YOUR HIGH
FIDELITY SYSTEM

Telectro also makes a complete line of
tape preamplifiers, design-mated for use
with Telectro tape decks, Sce the Telec-
tro Series 900 stereo tape decks at your
high fidelity dealer. For further informa-
tion, write Dept. RE-5.

TELECTR0O

a product of TELECTROSONIC Corp.
5-28 . 37th Street
Long Island City 1, N. Y

$89.95
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TRY THIS ONE (Continued)

I solve this problem by tying each
antenna lead to the back cover with
string a few inches below the antenna
terminals. This keeps the lecads from
breaking at the antenna terminals.
Holes seldom have to be drilled as most
back covers are perforated for ventila-
tion.—Albert J. Krukowshki

EARPIECE REPAIR

Some of the transistor radio ear-
pieces have rubber ear inserts. After
being used for a while, the ear insert
gets sticky and the rubber eventually
“rots” away. When this happens you
have to get a new insert. You can make
your own by simply obtaining a plastie
cap like those on the plastic squeeze
bottles that glue comes in. I used a
cap from a 2-ounce bottle of Fuller’s
all-purpose adhesive. Drill a 5/32-inch
hole in the small end of the cap. Then
slip it over the earpiece knob. If the
cap slides off the knob, sand the knob
lightly and apply a small amount of
glue.—Les Leap

SHOCK ABSORBERS

Shock-absorbing pads for delicate
electronic instruments, record changers,
motors, ete. can be made from orvdinary
discarded garden hose. Cut a section
of the hose into small pieces. Drill ar
punch a small hole through the center
of each section as shown in the photos.
These holes are for the attaching screws

or bolts If more convenient, the pads
can be permanently fastened to small
wooden blocks that are attached to the

equipment. In addition to stopping
vibration, these pads will keep a motor
(for example) from creeping on a
smooth surface.—Glen F. Stillwell

DOUBLE-DUTY ALLEN
WRENCH
To get at Phillips-head screws in
cramped quarters, grind one end of an
Allen wrench to fit the screw slots.
Pocket-sized, such a screwdriver will
loosen the most stubborn screw, and
its unaltered end can be used for the
regular Allen setserews.—S. Clark END

“ replacement.

placement use NOW!

DOUBLE PROFITS

_ wnh these two ILLINOIS “HOT” LINES

'Y_ou reuﬂy moake extra profits with
ILLINOIS UMP Twist Prong Capacitors
‘w_hich are especially designed for TV
Each capacitor is fully
guaranteed for one year . . . and is
needed and in demand for re-

Here are popular, fast moving.

Lead Types
capacitors which mean repeat Heavily Waxed
business for you. They with- Cardboard
stand extreme moisture and Case p
temperature conditions. Made

of highest quality and uncondi-
tionally guaranteed for
one year, these attrac-
tively-priced capacitors
are packaged in eye-
appealing bexes.

INTE~ Flexible

IHCE~—Tubular Types
Aluminum Case

. SELELTRGIITE «

o el s o 4 5B ¥
i wae,

ILLINOIS ““UMP” ond “ELECTROMITE"” Capacitors are avulluble from leading

electronic parts distributors. r

CONDENSER COMPANY

1616 NORTH THROOP STREET
CHICAGO 22, ILL. EV 4-1300

Write for ILLINOIS
our complete ‘
catalog. Export Department:

15 Moore Street,

New York 4, New York
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AIR-CONDITIONER
FAN MOTORS

Experience in our shop has shown
that many RCA air-conditioner fan
motors, which appear defective because
of open windings, actually have a cold-
solder joint where the motor winding
connects to the built-in thermal over-
load. The next time you run into a fan
motor that doesn’t run when power is
applied, disconnect the fan motor leads
from the switch and check resistance
with an ohmmeter. If no resistance is
read between the black and white wires,
but you get a reading between green
and white a cold-solder joint may be
causing the trouble. To check, remove
the motor from the air conditioner, re-
move the bolts holding the end covers
in place, remove the cover opposite the
side the leads come out. Then carefully
cut the tape holding down the black
lead and withdraw the thermal over-
load. Check the joint between the over-
load and the enameled wire. If defec-
tive, resolder and reassemble the unit,
and you have saved your customer a
motor replacement.—W. C. Warren

CBS U3Te61l6

There was a bend in the picture at
the top of the screen. A check of the
circuit revealed hash on the afe line to
the horizontal oscillator. I couldn’t
Jocate any bad components, so I had
to get the hash off the afc line. To do
s0, I broke the line and installed an 18,-
000-ohm resistor (any unit rated be-
tween 10,000 and 25,000 ohms will

6SN7-GT
V8-a V8-b
HORIZ AFC HORIZ 0SC

{70 HoRIZ L
0SC TRANS 2 5™ 75 poriz
FROM | T T\ 0SC TRANS
g—ﬂ- l—l

SYNC |
SEp |

LHORIZ HOLD

22K
izeov
work). Then I bypassed both sides to
ground with a couple of .01-uf capaci-

tors. This filtered out the hash and re-
stored normal operation—W. G. Eslick

BENDIX CHASSIS T-19

One of these sets came into the shop
with a complaint of hum pickup. Nor-
mal methods could not stop the hum.
Finally, we discovered that the hum was
being picked up by the filament wiring
of V11, 12,7 and 9 from the green lead
coming from pin 1 of V11. The solution
was to dress the filament wiring as far
as possible from the green lead. —
Larry Steckler

FREEING IF COIL SLUGS
Quite often trying to touch up the if
a.lignment of an auto radio becomes a J
major job because one or two slugs re-
fuse to budge. Usually, this is caused J

necessary.

WE WON'T BE
UNDERSOLD!

All merchandise is
brand new, fac-
tery fresh & guar-
anteed.

AIREX
RADIO

CORPORATION

Purchasing
A HI-Fi
SYSTEM?

NOW YOU CAN CHARGE IT!

Up te 10 months to pay. No down payment
Just say you want to charge it
We'll do the rest.

Send Us
Your

List Of
Components
For A
Package
Quotation

64-RE Cortlandt St., N.Y. 7, CO 7-2137

Altec Lansing
Electrovoice
Jensen
Hartley ® Stephens
University
Acoustic Research
Janszen
Wharfedale
Karlson Cabinets
Viking
Concertone
Bell * G.E.
Weathers
Harman-Kardon
Eico * Pilot
Sherwood
Acrosound
Quad Ampl & Spkrs
Dual Changer
Bogen * Leak
Dynakit * Fisher
H. H. Scott
Ferrograph
Thorens (Fair

Traded)
Pentron ®* Roberts
Ampex * DeWald
Sony
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
Norelco
Fairchild
Pickering ® Gray
Audio Tape
Magnecord

Full Line of
Wellcor Cabinets

lished in

154 West 14th St.

What articles would you like to see pub-

RADIO-ELECTRONICS?

Maybe you're the man to write them. Ask
for an author's guide.

RADIO-ELECTRONICS

New York 11, N. Y.

JF0
JFD =
JFD
JFD
JFD

THE Bus‘lué'é‘yvaAN

Customer confidence in your éé(perience goes up
when you install the JFD Hi-Ei Fireball!

Newly improved and expanded to give you 8
natural silver or gold anodize
from — Hi-Fi Fireballs now

@

by o,

odels to choose
a1ve fringe-proved

IN THE SERVICEMAN sut-r“%

Features

Satellite dipoles plus famous ghost-killing Twin-
Driven Fireball design.

Make the smart move today to I—Ix Fi Flreba‘

at your JRD distsibutor. :
JFD ELECTRONICES CORPORATION Brookiyn 4y NewYork LLS.A.

WHEN REPLACING OLD ANTENNAS — INSTALL THE HI- FI HELIX.

. BANSHEE.

THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET!

. OR FIREBALL
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DISTRIBUTOR DIVISION

BROADVIEW, ILLINOIS

Electronics Corporation

TECHNOTES (Confinued)

by wax the manufacturer drops into
the core to keep vibration from affect-
ing the receiver’s alignment. Trying to
force the slug may damage it, the coil
or the alignment tool.

Most auto radio if slugs require a
hex alignment tool and, as these tools
are nonmetallic, they cannot be used
to apply heat to the slug. Placing the
receiver under a heat lamp will eventu-
ally soften the wax, but this needlessly
subjects many parts to extreme temper-
atuvres.

I find that an easy way to soften the
wax holding an if slug is to heat an
Allen wrench of the proper size with
a soldering iron and insert it into the
slug opening. This not only provides
maximum transfer of heat but also
provides a means of starting the slug.
—Albert J. Krukowski

OUT-OF-SYNC COLOR
ON PURPOSE

Classroom instructors and shop
supervisors can make highly effective
demonstrations of out-of-syne color
patterns by using this stabilizing
method:

Feed the voltage from the red gun
back to the grid of the vertical sweep
oscillator through a 0.1-xf blocking
capacitor and a I-megohm pot. Lock
the pattern with the pot.

To make the demonstration, display
a color bar or rainbow pattern on the

—
! COLORPIX
- RED
GRID
l—_
17600V
| verT osc

)

screen of the picture tube. Next, throw
the burst afe off balance, so the pattern
loses color sync. Finally, adjust the
1-megohm pot to lock the out-of-syne
pattern.

By holding the pattern still on the
screen, the instructor can point out its
details to much better advantage.
Students can also study the pattern
more effectively when it is not moving
on the screen.

The effect of high or low off-frequency
operation of the color subcarrier oscil-
lator can be shown by turning the
burst afc one way or the other, by
greater or lesser amounts.—Robert G.
Middleton

FORD 74BF, 75BF

Transistors used in the audio output
circuits of hybrid auto radios are a
hardy breed, but they can be damaged
by excessive heat. To guard against
this they are mounted on the outside
of the set and, as an additional pre-
caution, usually in a heat sink. Under
certain conditions this is not enough
protection,

After a severe heat wave last sum-

RADIO-ELECTRONICS



TECHNOTES (Confinued)

mer I had to replace the transistor in
half a dozen Ford hybrids (models
74BF and 75BF) that had weak or no
sound. No other faulty component or
circuit defect could be found in any
of these sets to account for the sudden
epidemic of transistor failures. Each of
these cars must have been parked in
hot sunshine with their windows closed
long enough to bake the transistor, in-
creasing its conduction to the point
where it was permanently damaged.
—Chase Bass

DON'T FORGET TUBE SHIELDS

Forgetting to replace tube shields can
cause a lot of trouble. Interference
beats in the picture, if oscillation, de-
graded picture, distorted sound and
critical fine tuning can result. Proper
placement of tube shields in the tuner,
pix if strip and audio if are especially
important. Check grounding springs for
good contact between tube shields and
chassis—W. C. Warren

MARK GRID-CAP LEADS

Many older radios in use now have
grid-cap leads. When servicing these
sets, it is best to mark the grid-cap
leads. Two same-sized (but different
type or application) tubes close together
can have the same color and length
grid-cap leads. These leads come from
same hole in chassis. Or the lead from
the top of one if can may reach any
one of three tubes. To identify these

(after removing from tubes) mark two
squares of adhesive tape with the letter
A. Put one on the tube and the other
on the matching wire. Do the same for
other tube, using a different letter of
course.—A. von Zook

RCA 800 SERIES PORTABLES

The set came in with a jagged verti-
cal line on the right side of the picture
which we properly analyzed as parva-
sitic oscillations in the horizontal out-

put stage. The solution was simple: we
inserted a 120-ohm Y% -watt resistor in
the screen grid of the horizontal output
tube, a 17TDQG-A.—C. S. Lawrence

ELECTROSTATIC-FOCUS CRT’S

These picture tubes are designed to
be self-focusing despite variations in
the voltage applied to the focus elec-
trode of the tube. However, focus can
sometimes be improved by trying the
various voltages found throughout the
chassis on the focus electrode.—Larry
Steckler END

ATLAS PAGING SPEAKER
STYLED FOR MODERN DECORS

The New Atlas DU-12 Perfect for the Most Discriminating Applications. For the first time here's
a loudspeaker that doesn’t look like one. Modeled along the sleek, straight lines of a modern
lighting fixture, and finished in brushed satin aluminum, the Atlas DU-12 is styled to harmonize
and enhance the most ultra of modern decors.

Acoustically, the Atlas DU-12 offers high intelligibility, efficiency and directivity — features that
mark it as a fine quality loudspeaker. The frequency response of the DU-12 is ‘“‘tailored” to
reproduce speech with clean, crisp articulation. Its horn type construction and universal mounting
bracket provide complete directional control, confining the sound coverage to the required service
areas. And, there’s no wiring exposed to mar its appearance because all connections and line
matching transformer are completely hidden behind the mounting canopy. Canopy is equipped with
adapter strap for mounting on any flat surface or for use on standard electrical outlet box.
In commercial installations where both décor and true acoustical quality are important, the Atlas
DU-12 is the only answer. Investigate the profit opportunities for yourself. Write for information
on the complete line of Atlas P.A, speakers, mike stands and accessories.

Décor-Projector DU-12

List $35.00
Net $21.00

*
* ResoRY?

Write for complete Catalog

—

Dept. RE5, 1449 39th Street, Brooklyn 18, N. Y.

A'LAS Sound COfp. In Canada: Atlas Radio Corp., Lid., Toranto, Ont.
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CUT BACK

AEROVOX

Why risk call backs when de-
pendable Aerovox Mica Capaci--

' tors insure a stay-put repair job.

Smart servicemen and techni-
cians everywhere use and
depend on Aerovox mica capaci-
tors for 'trouble-free’’ operation.
POSTAGE STAMP MICAS ... for
all those applications whereonly
the smallest axial lead units will
do. Perfect for horizontal and
vertical oscillator requirements.
All units color-coded and
stamped.

HIGH VOLTAGE MICAS. ..
designed especially for TV and
low power transmitters. You'll
find the highest voltages avail-
able in these small case sizes.
Every unit is tested at twice the
rated voltage to insure long-life.
Units colar-coded and stamped.
DIPPED-MICAS . . . superior in
many cases to conventional
molded units. High operating
temperatures, excellent long-tife
characteristics. Perfect for
printed-wiring assemblies.
Smallest physical sizes with un-
surpassed performance and
stability features. :

For ‘‘off-the-shelf” delivery on
all your capacitor requirements
see your local Aerovox
Distributar.

.AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.




“| couldn’t operate without PHoToFacTS”

"My Sams PHOTOFACT Library is as important
to my service shop as any equipment | own.

1 couldn’t operate without Photofacts.”
~—D. Conavatchel

Bronx, New York

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own
the PHOTOFACT service data library!

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
because no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What’s more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

NOW IS THE TIME TO

THE POWERFUL NEW PROGRAM
FOR QUALIFIED TECHNICIANS
If you now own a PHOTO-
FACT Library or plan to own
one, you can apply for mem-
bership in “PEET.” It's the
first industry program really

public acceptance for the
Service Technician who qual-
ifies. Builds enviable prestige
and business forits members.

"PEET”

HOWARD W. SAMS & €O., INC.
1726 E. 38th St., Indianapolis 6, Ind.

O Send me fuil details on the new "PEET"” Program.
Include full information on the Easy-Buy Plan and
Free File Cabinet deal.

0 I'm a Service Technician [J full-time; O part-time

My distributor is

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
thecompletePHOTOFACT Library,
who can meet and solve any re-
pair problem—faster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS as theyare released
monthly. (They’re eligible for the
benefits of membership in PEET,
too—see below!)

For PHOTOFACT Library Easy-Buy
Plan details and Standing Order Sub-
scription, see your Sams Distributor
today, or write to Howard W, Sams...

o
|
|
i
i
|
|

designed to build powerful I
|
|
i
i
i
|
|

Shop Name
Benefits cost you absolutely
nothing if you qualify. Ask { Attn:
your Sams Distributor for the
“PEET" details, or mail cou- Address
pon today.

City

Zone State

.....__________.___.._.I

TECHNICIANS

S
N

WORTH JOINING

According to TESA News of Wiscon-
sin, the average income of a TESA
member is about $1,000 more a year
than non-members, or about $6,000 as
compared with $5,000. Lack of manage-
ment skills is the main cause of the
lower income. An example of this is un-
profitable pricing schedules. The article
also says that white shirts are good for
business. The members say that the
shirts give them more prestige, respect
and customer confidence.

0 S A A

WHY AREN'T YOU
ON THE LIST?

RADIO-ELECTRONICS is publishing a list of known
service associations in North America. Every now
and then some association will write in and ask us
why they have not been listed. We can only list you
if we know aboutf you. Associations in certain states
seem reluctant to announce their presence. These
include Arkansas, Connecticut, Florida, Minnesota,
New Hampshire, Oklahoma, Rhode Island and Texas.
Your organization can be most effective if its exist-
ence is made known.

If your association or any you know of have not
been listed, /et us know about it. Send a postcard
with the name and address of the president or sec-
retary to: Associations Editor, RADIO-ELECTRONICS,
154 W, 14 St., New York 11, N. Y.

MISSOURI
TESA-CENTRAL MISSOURI-KANSAS
MISSOURI GROUP
Vernon Towner, Secretary J. B. Welch
710 Jefferson St. 12900 Elm St.
Jefferson City Lenexa, Kans.

THE ELECTRONIC
ASSOCIATION OF
MISSOURI (TEAM)

John V. Glass,

TESA OF THE QZARKS
Benton Linder, Secretary
854 S. Glenstone Ave.

Membership Committee Sprmgfle!d
o eirman TESA-SOUTH CENTRAL
St. Louis MISSOUR

Bill Pryor, Secrefary

KANSAS CITY CHAPTER Mountain Grove

(TEAM
Joe E, White, Chairman  TESA-SOUTH WEST
5367 Independence Ave. MISSOURI
Kansas City 24 George Scott, Secretary
306 College
TELEVISION SERVICE Greenfield

ENGINEERS-KANSAS
CITY (TSE)
J. Alex Earp, Secretary
7504 Troost
Kansas City

TESA-ST. LOUIS
Eugene Love, Secretary
6909 Glenmore Ave.
Pine Lawn 20

An addition is reported from OHIO:

TESA OF MANSFIELD AREA
Saul Hersch, Secretary
P. O. Box 667
Mansfield, Ohio

AR OSBRSS AR A

G-E SERVICE POLICY

“Television receiver servicing tradi-
tionally has been done primarily by
independent servicers and this fact is
recognized by the newly issued com-
pany-wide policy statement.”

These words from Steven R. Mihalic,
product service manager for G-E’s TV
receiver department, sum up G-E’s
present attitude toward TV repairs.

RADIO-ELECTRONICS



TECHNICIAN'S NEWS (Continued)

The actual policy statement says that
the company believes “that its partici-
pation in product service activity is a
natural, desirable and essential part of
producing and marketing its products
. . . There are many competent and
efficient independent service organiza-
tions engaging in this activity as a
profitable business . . . Both the com-
pany and its customers depend on such
organizations to keep many kinds of
equipment in good operating condition.
Service manuals and service parts are
made available to qualified independent
service organizations in this work.”

NEW OFFICERS

The Electronic Service Dealers Asso-
ciation (ESDA) of Cowlitz County
(Wash.) has elected Les Eddy presi-
dent; Forrest Duvall, vice president;
Ansel V. Heckman, secretary-treasurer,
and Rollie Mietzke and George Gorans,
directors. Their program for the year
includes a motion to join NATESA.

ANTI-LICENSE INJUNCTION

The Kansas City Chapter of TEAM
(Mo.), has secured a temporary injunc-
tion against enforcement of the license
ordinance in their city. W. C. Pecht,
editor of Team News, says they can
carry the case to the Supreme Court if
necessary to remove the ordinance from
the books.

TESA MILWAUKEE ELECTS

TESA of Milwaukee, Wis.,, has elected
officers for the coming year. They are
Larry Dorst, president; Arthur Nelsen,
vice president; Daniel Smith, secretary;
IL.ee Cowen, treasurer; Ed Bruning,
NATESA director.

NEW LOCAL

Technicians in the Mansfield, Ohio,
region have formed the TESA of Mans-
field Area. Officers for the NATESA-
affiliated group are: Fred Plew, presi-
dent; Berny Welker, vice president;
Saul Hersch, secretary; Walter Brandt,
treasurer; Don Queen, chairman, board
of directors. The group has about 50
members at present.

OHIO OFFICERS

TESA of Ohio has elected Marvin A.
Miller president; Robert Allen, vice
president; Wade Campbell, secretary,
and Adolph Stamguts, treasurer.

TRI-STATE CONVENTION

The fourth annual Servicing Industry
Telerama (1960) will be held in Atlan-
tic City, June 24, 256 and 26. The Shel-
burne Hotel, located on the boardwalk,
and its connecting motel, the Empress,
were selected to play host.

Manufacturers will be invited to dis-
play their products and services to the
delegates.

Room assignments will be made with

MAY, (960

preferential accommodations going to
the earliest requests. If you are inter-
ested and have not received a reserva-
tion form, write to the Tri-State Coun-
cil of Television Service Associations,
4616 Westfield Avenue, Camden, New
Jersey.

PASADENA ELECTION

The Pasadena Chapter of the Radio
Television Technicians Association of
California has elected Virgil Gaither
president. Other officers elected are:
Ken Mendes, first vice president; Dave
Wyman, second vice president; Bob
Kealey, secretary; Chester W. Shep-
herd, treasurer. Directors are Stan Gil-
kinson; Richard B. Hartwell and
Wayne B. Hartwell.

POSSIBLE LEGISLATION

Legislation, sponsored by Senator
Joseph F. Periconi of the Bronx and
Assemblyman Francis P. McCloskey of
Wantagh, that would require licensing
of TV service technicians and service
dealers was sent to committees in both
the N. Y. State Senate and House. A
written test for a license would be re-
quired of any technician who does not
have at least 4,000 hours of service ex-
perience (or equivalent) or 2,000 hours
of experience and completion of an
approved course of study. Licenses
would run for a period of 2 years.

TESA MEETING

TESA of Missouri elected mnew
officers: Earl Steffers, president; Wm.
Frasure, secretary; Carl Adcock, treas-
urer; Ed Engel, chairman of the board.
Benton Linder, Harry Robbins, Earl
Bess, Troy Braustetter, Ken Cleaton,
Wm. Reagon, Fred Reichman and
Albert Hawn were elected area vice
presidents.

ESFETA FOR BILL

The Empire State Federation of
Electronic Technicinas Associations re-
viewed the New York State license bill
at a recent meeting. It was ESFETA’s
unanimous opinion, according to Melvin
Cohen, secretary, that the bill “is favor-
able to public welfare and safety and
will also protect the consumer from in-
competents and TV repair frauds.”

Officers will be elected at the next
meeting, which will be held on May 1
in Binghamton. For more information
on time and place, write to Melvin
Cohen, R. D. 1, Hudson Falls, N.Y.

TECHS BUY PARTS

A group of service shops in the
Minneapolis area have incorporated a
parts-supply house, according to John
W. Hemak of Minnesota Television
Service Engineers, Inc. (MINTSE).
The move was made because of unsatis-
factory relations with local parts job-
bers. END
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e
101 More
. ”
Your Scope in TV

z  Here is the sequel to Bob 4
Middleton’s first book on the
subject, prompted by the in-
sistent demand of readers for
still more of the unique and %

practical help found in the
popular “101 Ways” series.
This working guidebook for
the service technician or for
any scope user, stresses the
proper interpretation of ob-
served waveforms, Specifies
equipment needed, connec-
tions required, procedure and evaluation of
results for each use. Special notes supplement |
the uses described. Profusely illustrated. 5250 &
180 pages; 514 x 8%4". Only........... “%
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**Electronics For The Beginner”

?* This book derives from the
377 author’s own experiences in

helping his teenage son under-
2\ stand this fascinating subject
" and rewarding hobby. (Jay
" Stamley, the writer, is a frequent
., contributor to leading electron-
"/ ice magazines,) Profusely
illustrated, the book includes
15 chapters which progressively
introduce the newcomer to the
basic fundamentals of con-

™ structing electronic devices,
' ¥ such as a “one-hour radio,” a pocket radio, a
" home broadcaster, short-wave tuner, etc. The
N book is unique in that all the projects described
¥ make use of transistors rather than vacuum
tubes. This is without doubt the most readable,
up-to-date and best book of its type available.
692 pages; 53 x 834", hard-bound. 5395

“Servicing Transistor Radios” Vol. 5

The latest volume in this best-
selling series; complete data on
popular transistormodelradios
produced in 1958-59. You get <
the famous Sams Standard ¢
Notation Schematics, with :
CircuiTrace used throughout;
full photo views of each chassis;
complete alignment data; full 4
replacement parts data— %}
everything you need to besuc- ™
cessful in fast-growing transis- @

AL

torized radio servicing. Includes
valuable section on special techniques for
servicing transistor circuits. With cumulative
index for all volumes in the series. 160 $£)95 4
pages; 8% x 11”7, Only...... B0D00D06a0 2

§> “Video Speed Servicing” Vol. 4

Wewest volume in Sam Mar-
- shall’s valuable series. Con-
sists of 456 practical trouble-

> model and chassis number for
quick reference. Each hint is
i, accompanied by an explanatory
&% diagram or schematic. An
i snvaluable shop reference;
a real time-saver. 160 5295
. pages; 834 x 117, Only..

& shooting hints for solving hard-
¥ to-find faults in many late
¥ model TV receivers. All models
. are indexed by brand name,

Qrder from your Sams Distributor today,
or mail to Howard W. Sams & Co., Inc., Dept.' E-20
1720 E. 38th St., Indianapolis 6, Ind.

Send me the following books:

[0 “101 More Ways To Use Your Scope" (TEM-7)
[1] "Etectronics For The Beginner” (BHJ-1)

[0} “Servicing Transistor Radios” Vol. 5 {TSM-5)

[ "Video Speed Servicing” Vol. 4 (VSM-4}

E SN enclosed. [[] Send Free Book List
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(& ALL TUBES
INDIVIDUALLY BOXED . .
UNCONDITIONALLY
GUARANTEED ONE YEAR
SEND FOR FREE COMPLETE
TUBE LIST & ORDER BLANK
INQUIRY PUTS YOU
ON MAIL-LIST

GIFT OFFER
ONE 6BG6G tube will be
shipped FREE with any $10.00
or more order accompanying
this ad.

TESTER

fgll By popular
demand we
repeat-

this
fabuious
FREE GIVE-AWAY. You
get this EICO tube test-
er kit #625K ABSO-
LUTELY FREE when you
purchase $199.00 worth
of receiving tubes from
LTYROM ~ within 60

days.

Tube tester may be
purchased outright for
$34.95 PREPAID. Send
for FREE list of other
EICO test equipment &
HI Fl components that
we distribute.

Used

Semiconductors for im-
mediate delivery.
IN3a

NEW PRICE SCHEDULE O

inee E UARANTEED
SDEQCTUR °G 17EP4

10ABP4 =

108P4 $ 7.95

10.75

21ALP4
21AMP4
21AP4
21ATP4
17Aavea 15.75 | 21AUPq
#Price upon_request,

Special-purpose, transmit-
ting and industrial Tubes
for immediate delivery.

ALUMINIZED ON ANY TUR

All picture tubes roquir
Dlease add an addition

7.00 on size ; <
o Qggr ?:ash deposit will be refunded immedi-

34
ately upon receipt of your

picture tubcs are  shipped promptly
!wl::gtrxce)uso (the US continent and Canada only)
F.0.B. Harrison, New Jersey.

FIBER FUSE
CONICAL d Antenna PARALLEL PICTURE

5 G e tocal /fringe Indoor TUBE BRIGHTENER 989¢

spotlight 12 for $1.65 as. B elem. . | shipped postage Series type... $1.39
illum. work when PREPAID with crossbar. 5° aid. New 6
gun  on. INC 1 seamless mast | position switch AUTO VIERATORS
wi soldering = (alum.), chimney | for use on UHF,
brush & to RCA CHEATER mt. or 77 wall | VHF and coloF 6 Volt 4 Prong
make tight tv CORDS brkt. (state neeg) sets. Attrac- universal .

ts,
reopen old joints,
lge. pkg. solder,
Prepd., $4.99. 3
for $14.29.

39¢c ea.
€ for $1.95
PREPAID

NEW LIBERAL TERMS: NO MINIMUM ORDER. FREE POSTAGE ON
s

TUBE & PARTS ORDERS OVER $5.00

1 U.S.A,, E
259, DEPOSIT REQUIRED ON CODs. PLEASE SEND APPROXIMATE POSTAGE ONDS OR USED

ON CANADIAN AND FOREIGN SHIPMENTS. EXCESS
All picture tubes and outdcor antennas shipped FOB

- TELTRON ELE

428 Harrison Ave. Harrison, N. J.

CoOmplete t B!
tube typog most ofte,

F
TELEVISION PICTURE TUBE!
$13.
17.25

Complete Outdoor
AL CHANNEL

B standoffs, S
300 ohm wire. 3
—5$7.49. Imm. dI.
FOB Harrison.N.J,

{ NEw AND HARD
TO GET TYPES |
PROMPT DELIVERY

R0
17D4.50 SOERS5 .59
APPROX. COST
ANY TYPE. EX-.
CESS REFUNDED.

Obsolete, seldom wused
tubes. Immed. delivery.

a8

S
ONE (1) YEAR
% 21}\(VP4$1§.32

ot IVING TUBE
1875 RECPECIALS
18.75 - 6SN7GT A & B
21.25
19.25
19.25

E, $4.00 EXTRA

5 _deposit on your dud.
$5.00 on tubc sizes to
s 197, 207, 21" and

27RP4

dud prepaid,
B from our

Lots of 100...541.95
- Free Postage

SWITCH-TYPE

tively packaged
$2.99, lots of
6 $2.49,

ALL TUBES LISTED MAY
TERRITORIAES BE FACTORY SEC-

WILL BE REFUNDED.
Harrison, New Jersey.

TURES
LY MAR

CTRIC CO.

Phone HUmboldt '4-9'"34.
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A
KED,

Please Mention RADIO-ELECTRONICS
When Answering Ads

CONVERT TO COLOR TV

COLORDATTOR—A simple 10-
tube circmit and rotating color
wheel converts any size B & W
‘lr:; to reccive compatihle color

COLORDAPTOR — Easily at-

tached to any TV set, does not

affect normal operation, otten

built from parts experimenters

have on hand, BRILLIANT
1

COLOR ONLY
Complete hooklet—gives theory of opera- 3 95
tion, all construction details, schematic,
and sample color filters.
Essential Parts Kit—All Special Parts—Coils,

D"elay Line, Crystal, Solor Filters
st 819,95 I $20.95
Other Kits, Wired Chassis, Motors Available

GOLORDAPTOR 1798 Santa Cruz,

Menlo Park, Calif.

ANY MAGAZINE OR BOOK
Subscribed or Bought For You—Such As:

Magazine
Esquire . . .

Good Housekeeping
Glamour

Yearly Price !
R
50 1|
00

House Beautiful...
Look

Popular Mechanics
Radio-Electronics
Reading Made Faay
Building a Better Vocabula - -
And All Other Magazines or Books I'ublistied in the
United Slates or Abroad. Use Order Blank Below:

3.

4.
11,00

7

3

oo e L |
World Publications Services g ‘
P.O. Box 393, Times Square Station,

New York 36, N.Y.

Enclosed find $ ... ... .. .. for which please send

the magazine or book mentioned helow:

Name
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EDITORIAL (Continued from page 31)

1072, STATIC POWER SUPPLY.—A simpli-
fied system for cutting of conduction (gaining
controlt of the controlled silicon rectifier for de-
to-de converter circuits and de-to-ac inverters.
The system should not be affected by changes in
load. input voltage and temperature.

1073. TONICALLY CONDUCTIVE MATE-
RIAL (ANION).—Jonically conductive material
with the following characteristics: (1) strength
sufficient to permit the casting of thin films prac-
tically impermeable to gases such as hydrogen,
oxygzen, ete., (2) very high capacity (in the thin
film form) for the acceptance of hydrogen (OH)
ions at the film or membrane surfaces, (3) high
mobility of hydroxyl ions within the materials
so that films or membranes of the materials will
have very low electrolytical resistance, (4) high
concentration of anion acceptor groups through-
out the material, (5) hydrophyllic, (6) high sta-
bility in alkaline solutions, (7) very low elec-
tronie conductivity.

1074. SELF-ACTIVATING SPARE ELEC-
TRONIC COMPONENTS.—Need exists for meth-
ods and devices capable of activating a spare
component immediately upon failure or malfune-
tion of the original component. The electron
tube, amplifier or other device may incorporate
multiple self-activating channels or else spare
components may be employed which become
active when needed. Simplicity, small size and
dependable operation are necessary.

1075. FREQUENCY-CONVERSION DEVICE.
—A small lightweight static device for inereasing
the frequency of single-phase, 60-cycle power to
frequencies up to 5 kilocyeles square wave or
sine wave. 2-kw output, efficiency 909 or better.

1076. PHASE-MULTIPLICATION DEVICE.
—A small lightweight, static device for convert-
ing single-phase 60- or 400-cvcle power to bal-
anced 3-phase power. 2-kw output with efficiency
up to 909 or better,

1077. TRANSISTORS.—Transistor capable of
operation at ambient temperatures well in excess
of 250° C.

1078. TRANSISTORS. — Transistors whose
characteristics change considerably less with tem-
perature than present units.

1087. WIDE-BAND ANTENNA WITH ME-
DIUM GAIN, UNDIRECTIONAL.—A wide-band
antenna of 10-to-1 frequency range which must
maintain a single lobe pattern and be circularly
polarized and also capable of receiving linearly
polarized signals. This antenna should have
medium gain on the order of 10 db above a refer-
ence dipole. A system of three antennas would
cover the frequency range of 10-100, 100-1,000,
1,000-10,000 me.

1097. IMPROVED COMMUNICATION TECH-
NIQUES.—Theve is need for improvement of to-
day’s communication techniques or the invention
of a new technique which is simple, accurate and
usable for the transmission and reception of in-
telligible signals over a long global range.

Today's techniques of long-range global com-
munication by utilizing radio frequencies of ap-
proximately 0.1 through 5.000 me is limited in
range. Thus, today’s communication techniques
are not usable for the guidance of long-range
missiles, i.e. are not sufficient for guiding a mis-
sile accurately to a distant target. The effort to
overcome present shorteomings was limited to
existing communication techniques in general and
resulted in the construction and use of costly and
complex systems.

1100. SIMPLE MISSILE GUIDANCE SYS-
TEM.—There iz a need for a novel design of
missile-guidance system of marked simplicity.
Such a guidance system is assumed to be produc-
ible at low cost, require less space and main-
tenance and result in increased missile reliability.

The complexity of missile-guidance systems is
high at the present. Real progress in increasing
the reliability of missile systems and in making
missiles a dependable tactical weapon, is depend-
ent mainly upon a simplification of the guidance
system. While the simplification of guidance com-
ponents has shown some progress (such as the
use of printed circuits), the guidance system as
such has increased in complexily as a result from
increased requirements on their functions.

1101. RADIO-NOISE ELIMINATION.—A need
exists for a method to eliminate radio noise,
without distortion of the intelligible signal.

All types of radiv receivers are interfered by
noise (man-made and nature-made). In trans-
mitting speech, intelligible sound. frequencies or
pulses ; and straight continuous waves, interfer-
ing noise results in distortion of the received

RADIO-ELECTRONICS
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EDITORIAL (Continved)

message. Thus, the guidance of missile systems
and the accuracy of telemetered data are severely
affected by noise. Today's techniques of eliminat-
ing radio noise in receivers only limit or dampen
the noise, or eliminate both the noise and the in-
telligible portion (during occurrence of noise)
of the signal.

1103. ANALOG COMPUTER.—A requirement
exists for an analog computer which will give an
output representing the distribution of a func-
tion of a number of variables, each having its
own distribution, to be used as inputs.

1138. EMERGENCY UTILIZATION OF TV
TRANSMITTERS FOR ANTI-AIR DETECTION.
— Feasibility study and operational plans should
be preparecd to utilize certain military radar com-
ponents in conjunction with existing TV stations
to provide anti-air detection in times of urgency.

1139. FIELD PORTABLE DIGITAL RADAR.
—Since most data transmission systems today
employ digital techniques, it appears reasonable
that digitally compatihle radars be designed for
use with such data transmission systems., The
radars output will be purely digital for the fune-
tions of trigger video antenna position, etec.

1140. DEVELOPMENT OF A WIDE-ANGLE,
COLD-CATHODE, HIGH-RESOLUTION CATH-
ODE-RAY TUBE.—To accommodate new mili-
tary electronic systems, it is necessary to develop
a high-resolution (in the order of 500 lines per
inch), cold-cathode, cathode-ray tube. Such a
device would have a wide application in military
data display systems.

1141. DEVELOPMENT OF A LARGE-
SCREEN, HIGH-RESOLUTION, MULTICOLOR
SYSTEM FOR RADAR AND ALPHA-NU-
MERIC DATA DISPLAY.—This display system
should be capable of displaying radar data in real
time, at a resolution of at least 1,250 lines an
inch and with a minimum of three colors. It
should also be capable of accepting alpha-
numeric characters for simultaneous display with
the radar.

1142. “SAFE AREA” DESTRUCTION OF
MISSILES ENTERING DEFENSE AREAS.—A
technique should be developed to correlate long-
range tracking radar capability and a high-speed
frequency scan directional radio with combina-
tions of times and frequencies for the purpose of
either causing self-destruction of a missile in a
“safe area” or changing the flight path.

1252, INSTRUMENTATION TO STUDY THE
REACTIONS OF ACTIVE HUMAN TEST SUB-
JECTS WHEN SUBJECTED TO ENVIRON-
MENTAL STRESS.—Skin thermocouples and rec-
tal thermometers have been developed which can
be worn by active clothed test subjects. These
sensors, together with their associated instrumen-
tation are reliable, convenient and do not cause
discomfort to the subject. More recently, a
telemetering system for measuring pulse rates
consisting of a sensor and a small transistorized
radio transmitter has been designed which can
continuously measure heart beats and is now
ready for user tests. Similar telemetering de-
vices are required for measuring other physio-
logical factors such as blood flow, cardiac out-
put, oxygen consumption, tidal volume, breathing
rate and chemieal makeup of the breath. END
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COMPARE

QUA M SPEAKERS

then decide

for yourself which brand

gives you the best value and the best
performance in every speaker installation

feature
for
feature

BRAND A BRAND B
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QUAM

for your free copy of the QUAM General Catalog, listing

the full line of QUAM speakers for radio-tv replacement, public
address, and high fidelity. QUAM speakers are completely
manufactured in the United States of America.

QUAM-NICHOLS COMPANY
238 East Marquette Road ¢ Chicago 37, lllinois
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“This must be the place.”
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MAY, 1960

ELECTRONICS CATALOG

plus every new.issue for full year

See the latest and best electronics equipment in
Radio Shack’s big 312-page book! Mail coupon!
Receive your FREE copy plus a FREE subscription
to al! new issues for a year!

Most complete electronics buying guide in
Americal Over 100,000 items—sterso!, hi-fi, :

tapes, ham radio at low money-saving prices! MAIL COUPON Now
15-day no-risk home irial on any ike:m.!

Radio Shack Corp., 730 Commonwealth Ave.
Boston 17, Mass. Dept. 60E10

Send FREE Electronics Catalog—Also every new

i
8-TRANSISTOR PORTABLE RADIO l
I issue for 12 months, a full year's subscription Free.
I

with battery $29.95

OQOutperforms all portables
under $100! It’s a radio,
a speaker, a P.A. ampli-
fier, 8% x 3-9/16 x 1%”.
Typical Radio Shack value!

RADIO SHACK CORP.

Name.

Address
Postoffice
or City.

Zone. State,
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LAG-55 AUDIO GENERATOR
SINE SQUARE

A multi-purpose generator for
measurements on audio equipment
-amplifiers, speakers, networks.
Three waveforms : sine, square and
complex for all types of measure-
ments including response, distor-
tion, transient and I-M distortion
checks. Full range is from 20
to 200,000 cps, output 5 volts
with minimum amplitude variation
throughout whole range.

Cable Address

wew ' LEADER" test iwotrument

The LEADER test instruments are being used in the more than 36 countries,

attesting their excellence in design, performance and usefulness.

OHMATSU ELECTRIC CO. LTD.

2596.5.CHOME, KAMIMEGURO, MEGURO.-KU. TOKYO, JAPAN
" OHMATSUELEC "

TOKYO

. DUT DF SPACE?
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You bet we'd be....if we were {
to tell you all about AUDION's H
1

|
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'Out of this World Hi Fi Values!

.
audign
25-F Oxford Road
Massapequa, New York |

Write for
free
Catalog

LOOK

no further . . . if you're
searching for hi-f sav-
ings. Write us your re-
quirements now.

Key Electronics Company
120-A Liberty St., N.Y. 6, N.Y.

Cloverdale 3 4288

RESIST-0-ROUND

IT REVOLVES!

FREE ! with any of 4 Handy-Pak
Carbon Resistor Assortments
20 Values

$1440 to $28%° pealer Net
Finger-tip Convenience ¢ All-Metal

Order from
your IRC
Distributor

INTERNATIONAL RESISTANCE COMPANY
DISTRIBUTOR SALES DIVISION
414 N. 13th STREET « PHILADELPHIA 8, PA,

122

[t's amazing what you can
do with onl\ a few instru-
nients
select the right kinds of in-
struments; where and when
to use them ; how to connect
them up; how to set controls
how to read them —and how
to follow professional test
procedures every step of the

Helps you way ! And that’s exactly what
hroubleshoot & this 316-page BASIC ELEC-
USUAL TIME TRONIC TEST PRO-
with fewer CEDURES teaches you.
instruments! More than 190 how-to-do-it
pictures make things doubly

clear. For instance, vou learn to check dis-

tortion by EITHER the ‘scope, rejection filter,
harmonic-distortion meter, wave analyzer or
audio oscillator methods—and so on down the
complete line of doing jobs by different
methods WITH INSTRUMENTS YOU AL-
READY HAVE! Covers all types of checks,
tests, measurements commonly used in servicing,
PLUS visual alignment techniques and INDUS-
TRIAL electronic test & measurement procedures.
Price $6.50.

PRACTICE 10 DAYS FREE!

232 Madlson Ave .« New York 16, N.
Send BASIC ELECTRONIC TEST PROCEDURES
Manual for {0-day FREE examination. | will then
either send you $6.50 (plus postage) in full pay-
ment or return book and owe nothing. (SAVE!
Send $6.50 with order and Rinehart pays
postage. 10-day money-back guarantee.)

Name .. ..

Address . .

City, Zone, Sfafe
ouU

UTSIDE U.S.A. —$7 00 cash.
I 10-day money-back guarantee. {

NOT EWO RTHY

TWO LIGHT-CONTROL
CIRCUITS

I was interested and surprised to see
the circuit presented by Rufus P. Tur-
ner in the November, 1959, issue (page
99) for controlling a light bulb. I have
been using a similar circuit for sev-
eral months. The circuit I use employs

LOAD |
12V/90MA

2N255(2)

2N|70(2)
+
INPUT | 1 :
12v
o :
INPUT 2
+
LOAD 2
12V/90 MA

the same transistors selected by Mr.
Turner. The difference is that I put the
light bulb in the emitter circuit. I do
this because my circuit controls two
separate bulbs powered by separate
input signals. If the bulbs had been in
the collector circuit, I would have had
to isolate the transistors’ cases from
the chassis to keep their outputs sep-
arate. I work with 12 volts and use
bulbs that draw about 90 ma at 12
volts.—Christopher W. Farrell

IMPROVED DETECTOR

Readers who built the unique AM
tuner described in the December, 1956,
issue, page 80, may be interested in a

1/212AU7,6C4

IN34

RF COIL.

ggm

T4

J

change in the detector circuit which T
have tried. It increases sensitivity with
no reduction, and a possible improve-
ment in fidelity. The ave can be taken
off at point X.—Frederick Butterfield

MOUNTING POWER
TRANSISTORS

In many circuits using power tran-
sistors, the transistor’s case must be
fastened to a heat sink (usually the
chassis) to allow for heat dissipation.
However, in some circuits, particularly
push-pull arrangements or any other
where the chassis may be connected to

RADIO-ELECTRONICS
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aty. Type

Price

Not Used — Not Pulled Out Of Old Sets +

aty. Type

aty. Type
k,,SEWAB

_ _EAQS
_. EARS
__.EASS
.. BAT6
~. .BAT8
- BAU4
_ ..BAUG
... BAU7
- .GAUB
_. 5AV6
~5AW8
.. BAX4
___BAX7
_. .6BAB

INSIST ON RAD-TEL FOR EVERY

TELEVISION AND RADIO TUBE NEED

P-ice

Gty. Type Prize
. _6BCS
. 6BC7
_ _6BC8
_6BD6
___GBEG
. 6BF6

___6BQ6GT 1.05
-.68Q7 d
__6BR8
_._6BS8

_ 6BUB
__6BY6
6876

L

You €an Rely Os Rudﬁéi’s Speedy One Dday 'Serv‘iceh,!

aty. Yype Price

- ._6CUS
. -6CUB
_ .6CY5
.. 6CY7
- .6DA4
.....6DB5
— .6DES
— .6DG6
—_6DQ6
—_6DTS
_._6DT6

Gty. Type

~..TR8
. .1BB
—. L
.. .BAUB
_ _BAWS
-. ..8B0AS
- _8C67
_._8CM7
_..8CN7
... BCx8
_ -BEB8
_ ._10DA7
11eY7
. 12A4
- ..12ABS
_...12AC6
....12AD6
—..12AEB
. 12AF3
. 12AF6
. _12A16
_12AL5
12AL8
12A05
. _12AT6
- _12AT7
__12AUB

[

Qty. Type

. 12AU7
.. 12RV3
— 124V
—12AV7
- 1286
__1200
_..1280
_ 1284

__ 1288

Frice

Each Tube individually and Attractively Boxed!

Price

.85
.67

aty. Type

12018
. ..12DM7
12006
_ 12087
_.._12D26
- 126
___12EG6
_._12EK6
_12E76

_..17006

Price

.58
Je

aty. Type
118
_ .17W6
_ _19AU4
_...19BG6
_._1978
__. 21EX6
... 25AU4
_ . 25B06
. ..25C5
._25CAS

_..50L6
_ 11773

Use This T —

Name .....

Address

City

R T R R R T T T T TR PR TP T PU PR .

Please Print Plainly RE-£60

55 Chambers St
y - ' - 8 Y | 'y B Newark 5, NaJ.|
TERMS: 25% deposit must accompany ail orders balance C.O.D.
$1 HANDLINS CHARGE FOR .ORDERS UNDER $5. Subject to -prior sale.
Plzase add postage. No: C. O.D.’s outside continental L.S. A.




TIME TO
CLEAN UP YOUR
SYSTEM...

ore/co® T-7
LOUDSPEAKERS

with voice coil magnets of
Ticonal-7 steel (309 more
efficient* than Alnico V)

*...309% more efficient
response to the full signal range
of your amplifier . . . WHETHER
ITS RATED OUTPUT is

10 WATTS or a HUNDRED...
at any listening level from a
whisper to a shout!

Guild-crafted by Philips of the
Netherlands to give you

THE CLEANEST
SOUND AROUND

Ask for a demonstration wherever
good sound is sold or write to:

NORTH
AMERICAN
PHILIPS
CO., INC.

High Fidelity Products Division,
230 Duffy Avenue,
Hicksville, L.1., N.Y.

HI-FI & STEREO
COMPONENTS
Send us_your list for a
SPECIAL PACKAGE DEAL QUOTE
No sale too small. Tradeins accepted. BONAFIDE of-~
fers biggest discounts on all standard brands. Expert
advice and full guarantee are assured at
BONAFIDE ELECTRONICS
Dept. RE5, 8914 Cortland St., N.Y. 7, N.Y.
WE WILL NOT BE UNDERSOLD

CATALOG OF |
HI1-F1,RADIO, TV
PARTS & ACCESSORIES —

youna for the acking |

dal ELECTRONICS MFG. CORP.
idaire . CHURCH ST. » BALDWIN, N. Y.

TE

AT HEALD’S YOU LEARN

BY ACTUAL PRACTICE IN

MODERN LABORATORIES

... AND GET TOP PAY
JOBS.

HEALD'S

Your Name
ENGINEERING COLLEGE Address
Established 1863 cit
Van Ness at Post, RE My cusea
San Francisco, Calif. State

ENGINEERING-

CHNICIANS

Bachelor of Science Degree, 30 Months

Save Two Years' Time

[ Radio-Television Plus Color Technician (12 Months)
] Electronics Technician {12 Months)

[ Industrial Efectronics Technician (12 Months)

[J Electronics Engineering (B.S. Degree)

[0 Electrical Engineering (B.S. Degree)

[J Mechanical Engineering (B.S. Degree)

[ Civil Engineering (B.S. Degree)

B] Architecture (B.S. Degree)

Heald College ranks FIRST West of the
Mississippi in

"Who's Who in America"

Approved for Veterans
DAY AND EVENING CLASSES

Wrlte for Catalog and Registratlon Appllication.

New Term Starting Soon.
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NOTEWORTHY CIRCUITS (Continued)

the positive end of the power supply,

the p-n-p power transistor must be in-

sulated from the chassis. The reason 1s

simple: the transistor’s collector is con-

nected to its case and must be at a
MICA OR ANODIZED

ALUMINUM
WASHER

MOUNTING FLANGE
(COLLECTOR)

% % ;CHASSIS

FIBRE WASHER LA
EDLOCK-WASHER ¢_35 screw

&> 6-32NUT
e €= LUG B CONNECTING WIRE

Ses-32N0T

negative potential. So naturally it can’t
be connected to a positive chassis.

This brings up an unusual problem.
A good thermal connection to the
chassis is needed for heat dissipation,
yvet the case of the transistor must be
insulated from the chassis.

Two solutions to this problem, cur-
rently used in auto radios, are described
in RCA Application Note AN-171. You
can use anodized aluminum washers or
mica washers. The mica is a natural
insulator and the anodizing process
coats the aluminum washer with alumi-
num oxide making it a good insulator
without destroying its heat dissipating
properties.

The diagram shows how to mount
the power transistor using either the
anodized aluminum or the mica insulat-
ing washer. Be sure you don’t forget
the fiber insulating washer between the
mounting bolt and the chassis. If you
use the aluminum washer, make sure
that all burrs have been removed from
the holes in the chassis. If this isn’t
done, they may scrape away the
anodized layer and short the washer
to the chassis.

SLEEP ALARM

The Driver-Larm is a new device to
prevent long-distance drivers, night
watchmen and others with lonely bore-
some jobs from falling asleep, by sound-
ing a loud buzz in their ear as soon
as the head tips or nods. The device,

Rl 27K SEE TEXT

+ - 'MERCURY SW

a product of Driver-Larm, Inc., of
Kansas City, Mo., consists of a transis-
tor oscillator and earpiece suspended
on a lightweight headband.

The earpiece—a ecenter-tapped 500-
ohm dynamic type—is the inductor in a
Hartley oscillator. The oscillator is con-
trolled by a carefully balanced mercury
switch that is open when level and
closed when tilted. When the wearer’s
head begins to voll or nod from fatigue
or boredom, the switch tips and turns
on the oscillator. This produces a buzz
or audio tone loud enough to startle
the wearer awake. END -

RADIO-ELECTRONICS



new

PRODU

TRANSCEIVERS for Citizens
band use, either kit or wired
form. Model 760 (K if kit), 117
volts ac, has superheterodyne
receiver with rf stage, 5-watt

transmitter. Pi ouiput network
matches most antennas. Models
available for 6 to 12 volts dec.

Electronic Instrument Co., Inc.,

3300 INoxthexn Blvd., Long

Island City, N. Y.
TRANS(,EIVER SET. Com-

pletely transistorized Dwo-Com
100 operates in 27-mec Citizens

E

band. double-conver-
sion superheterodyne, dual
crystal-controlled, glass-B au-
dio amplifier. Transmitter—
crystal-controlled, 100-mw in-
put. Uses 8 penlight cells. 20
ounces.—Oshorne Electronics
Corp., 13105 S. Crenshaw, Haw-
thorne, Calif.

TRANSCEIVER KIT has 5-
watt power inputi to rf output
stage, 2% -watt audio power out-

put. Models G-110 (117 volts
ac), (G-12 (12 volts de), G-6 (6
i{@sw T
Bt #
# & s@e&

volts with Astatic micro-

de)
phone, crystal and tubes. Super-

regenerative receiver. — Grove
Electronic Mfg. Co. 4103 W.
Belmont Ave., Chicago 41, I11.

NOISE SUPPRESZOR wmodel
GNS-1, high-Q vparallel-tuned
circuit to be connected in series

w8
with ecar’s generator. Reduces
generator noise in 14-30-me
range. Can be used with mo-

bile amateur and Citizens-band

MAY, 1960

equipment.—Globe Electronics,
22-30 8. 34 St.,, Council Bluffs,
Towa.

FM RADIO has 6 tubes plus
selenium rectifier. Model RA-340
tunes 88 to 108 me. Jack for ex-
ternal speaker. 2 controls, vol-

ume and tuning. For 117 volts
ac—de.—Olson Radio Corp., 260
S. Forge St., Akron, Ohio.
STEREO CARTRIDGE
53. Peak response to

model
25,000

L

10“; of 16

cycles, cvcles Ce-
rantic. Channel separation of
24 db at 1,000 cycles. & output

leads to avoid energy crossover
through common lead.—Jensen
Industries, Forest Park, Il

STEREO TUNER KIT, com-
pletely prealigned, needs no ad-

alignment or

minor
front-end tracking adjustments.

ditional

Model ST-450°A4 has 10-ke
whistle filter in AM section, FM
sensitivity 2 #v for 30-db quiet-
ing. Flywheel tuning, afe, AM
trf stage, FM grounded-grid rf
stage. 13 tubes.—PACO Elec-
tronics Co., Inc.,, 70-31 84th St..
Glendale ‘)” N. Y.

STEREO TUNER model KN-
135 for stereo, AM only or FM

only. 50-ohm antenna input
(FM), flywheel-weighted tuning

controls. FM sensitivity 4 uv for
20-db quieting, AM sensitivity
10 &#v for 20-db signal-to-noise
ratio. FM response 20 to 20,000
cycles within 0.5 db, Supplied
with two 36-inch audio cables,
AM and FM antennas— Allied
Radio Corp.,, 100 N. Western
Ave.,,Chicago 80, Ill.

» DEALERS

> SERVICEMEN

» TUBE TESTER
ROUTE OPERATORS

with ZAIYIROA/ QUALITY BRAND
TV-RADIO RECEIVING TUBES!

You “play ball” with MAJOR LEAGUERS when you buy
ZALYTRON Tubes! We have been supplying tubes for
many years to service dealers and Tube Tester Route
Operators—and the ZALYTRON Brand Name has achieved
a reputation for quality and performance second to
none! Yes, you “play it SAFE" with ZALYTRON because
you get BRAND NEW Tubes:

® NOT USED @ NOT REJECTS

but Zalytron's First Quality! And, important
toc: by selling DIRECT to the Electronics
Trzde, we pass the middleman’'s profit on to
our customers . . . helping them to meet and
beat competition in their areas!
WHY PAY MORE?
Get our FREE Complete Giant New
Catalog, containing up-to-date tube
listing, PLUS hundreds of standard
electronic component parts at HUGE
SAVINGS! Paste handy coupon (below)
on post card and mail to us today!
Dept. RE5 §

] To ZALYTRON Tube Corp.

BRAND NEW

INDIVIDUALLY BOXED

GUARANTEED
FOR ONE YEAR

ZAYIRON

TUBE CORP
220 W. 42nd 5t.,
New York 36, N. Y.

220 West 42nd Street, New York 36, N.Y.
1 |
STEREQ KITS | 0 Send FRER 1860 Catalog. ‘
AMPLIFIERS ANE
TEST INSTRUMENTS [ 1 ° i
TRANSCEIVER KITS J 1 A o !
TRANSISTOR RALIOS chv_________zous sw_s____f

MODERNIZE MUSIC SYSTEMS with the

NEW

| Audio/Ciock |

A smart, practical addition to every music or P.A. sys-
tem. Available with either standard or modern clock
dial. Ideal for industry, motels, offices, homes and
schools.

Audio/Clocks Available for Three Different Types of
Mounting. The non-resonant fiberglass baffle accom-
modates an 8” speaker. Slotted sound ports disperse
audio over a wide area. Rugged sealed clock motor
available for 24 or 110 VAC, 60-cycles.

Write for literature

FOURJAY INDUSTRIES

9, OHIO
nto 12, Ontario

2360 WEST DOROTHY LANE « DAYTO
In Canada: LEN FINKLER, LTD., 1794 Avenue Road,
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BECOME A RADIO TECHNICIAN

for only $26.95

BUILD 20RADI

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL
HOME

only
RADIO

COURSE $2695

NOW INCLUDES
% 12 RECEIVERS
% 3 TRANSMITTERS
% SQ. WAVE GENERATOR
* AMPLIFIER
% SIGNAL TRACER
% SIGNAL INJECTOK
% CODE OSCILLATOR

FREE EXTRAS

o SET OF TOOLS e RADIO & ELECTRONICS TESTER e ELECTRIC
OLDERING IRON ¢ TESTER INSTRUCTION MANUAL e MEMBER-

SHIP: IN RADIO-TY CLUB: CONSI.II.TA'I' N SERVICE e HI-FI GU
TEUR L|CENSE TIIAINING

® TV BOOK
ITRY e PLIERS-CUTTERS

* No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

* Excellent Background for TV

* School Inquiries invited

* Attractively Gift Packed

[ ] FCC
%A’DIO BOOK o PIIINTED cluc
o ALIGNMENT TOOL ® WRENCH SET o CEIITIFICATE OF MERIT
® VALUABLE DISCOUNT CA

WHAT THE "EDU-KIT'® OFFERS YOU

The “‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home_ training. You will learn radio
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC amateur
license requirements.

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and layout radio parts, how to wire and solder, how to operate
electronic equipment, how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $26.95 complete.

THE KIT FOR EVERYONE
The Progressive Radio ‘‘Edu-Kit’' was specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu- Klt” has been used successfully by young
and old ir all parts of the world, by man io Schoels and Ciubs in this countr
and abroad. It is used for tralnlng and rchabwlntahon of Armed Forces Personne
and_ Veterans throughout the worid
The Progressive Radio ‘‘Edu- Kit” requires no instructor. All
included. Every step is carefully explained. You cannot make a mist:

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radio kit in the
world and is universally accepted as the standard in the field of electronics tramlng
The Edu-Kit’’ uses the modern ecducational principle of ‘‘Learn by Doing.
Therefore you will construct radio cn’cults, perform jobs and conduct e‘(pellmen(s
to iliustrate the principles which you fea

You begin by examining the various radlo parts included in the ‘‘Edu-Kit."’ You
then learn the function. theory and wiring of these parts. Then you build a simple
radio. With this first sct. you will enjoy listening to reqular broadcast stations,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio, learn more advanced theory and technigques. Gradually, in a pro-
gressive manner, and at your own rate, you will find yourseif constructing more
advanced muliti-tube radio circuits, and doing work like a professional Radio
Technician.

Included in_the ‘‘Edu-Kit’’ coursc are twenty Receiver, Transmitter, Code Oscit-
lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits.
These are not unprofessional ‘‘breadboard’’ experiments, but genuine radio circuits,
constructed by means of professional wiring and soldering on metal chassis, plus the
new method of radio construction known as ‘‘Printed Circuitry.’”’ These circuits
operate on your regular AC or DC house cu

in order to provide a thorough, well- |ntegrated and easily-learned
the ‘'Edu-Kit'' includes practical work as well as theory; troubleshooting in addi-
tion to construction: training for all, whether your purpose in lcarning radio be
for hobby, business or job: progressively-arranged material, ranging from simple
clrcults to well-advanced topics in i-Fi_an . Your studies wili be further aided

by Quiz materials and our well-known FREE Consultation Service.

THE "'EDU-KIT*' IS COMPLETE

parts and instructions necessary to build 20 different radio
and clectronics circuits. each guarantecd to operate. Our its contain tubes, tube
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis-
tie strips. coils. hardwarc. tubing., punched metal chassis. instruction Man-
hookup wire, solder, sclenium rectifiers, volume controls and switches

in adgition, you receive Printed Circuit materials, including Printed Circuit chas-
sis, special tube sockets, hardwarc and instructions. You also reccive a useful set of
tools. a professional electric soldering iron, and a seif-powered Dynamic Radio &
Elcctrunlcs Tester, The ‘! u-Kit’' also inciudes Code Instructions and the Pro-
gressive Code Osclliator in addition to the F .-type Questions and Answers for
Radio Amateur License trainmnqg. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fidelity Guide and Quiz Book. Everything is yours to keep.

J. Statatis, of 25 Poplar Pl., Waterbury, Conn.. writes: ‘'l have repaired several
sets for my friends, and ade mone; The CEdul Kit’’ paid for |t5e|f | was ready
to spend $240 for a Course but | found your ad and sent for your Kit.

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Edu-Kit'' has been sold to many thousands of indi-

instructions are
ake.

radio course,

You will receive all

viduals, schools and organizations, public and private, throughout the world. It
is recognized internationally as the ideal radio course.

By popular demand the Progresslve Radio ‘‘Edu-Kit'' is now available in
Spanish as well as Englis

1t is understood and agreed that Should the Frogresswe Radio ‘‘Edu-Kit’' be
returned to Progressive ‘‘Edu-Kits’ nc., for any reason whatever, the pur-

ase price will
dcl

The high recognition which Progressjve ‘‘Edu-Kits'’ Inc., has carned through
its many years of service to the public is due to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructional s(and-
ards. and 10004 adherence to its Unconditional Money-Back Guarantee. As
resulldt. we do not have a single dissatisfied customer throughout the entnre
world.

be refunded in full, W|th0ut qulbb)e or question, and without

FROM A

E
CONDENSER KITS WORTH

O Send ‘‘Edu-Kit’’ Postpaid.
O Send ‘‘Edu-Kit'’ C.0.D,

E FREE BONUS RESISTOR AND
| $7.00
I
| 0 Send me FREE additional
l
|

I enclose full payment of $26.95.
1 will pay $26.95 plus postage.
HEdu-Kit.?!

information describing

Name.

Address

IISb Broadway, Dopt
Y.

| Progressive “EDU-KITS” ol

163-6G
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NEW PRODUCTS (Confinued)

STEREO AMPLIFIER wmodel
AM-147. built-in  preamp, 15

watts output each channel, re-

sponse 20 to 30,000 cycles with-
db at

in % 1 watt. 8 tubes. 6

front-panel controls; 4-, 8- and
16-ohm outputs each channel.
5 inputs per channel. — Olson

Radio Corp., 260 S. Forge St,
Akron, Ohio.

TRANSISTOR AMPLIFIER
has 6-watt outpat, works on 6
volts de. Model 1-A has 8 tran-
sistors, inputs for microphone;

magnetic, ceramic and crystal
phono. 4-, 8- and 16-ohm out-
puts. — Transonie Enterprises,
Inc, P.O. Box 1995, Miami 1,
Fla.

SPEAKER SYSTEM with 4
matched electrostatic elements
and low-resonarce voice-coil
speaker. Model SP-100 response

35 to 25,000 cycles. Walnut cab-
inet features duct system de-
signed for voice-coil speaker.—

Monarch International, Inc,
7035 Laurel Canyon Bivd., N.
Hollywood, Calif.

REMOTE SPEAKER model
SK-145 has 2 volume controls,

one for speaker itself, second
for volume of TV-set or radio
speaker. — TLafayette Radio
Corp., 165-08 Liberty Ave,, Ja-
maica 33, N.Y

COMMUNICATIONS MICRO-
PHONE model 715 comes with
hang-up bracket. Ceramic ele-

ment, response 60 to 7,000 cy-
cles.—Electro-Voice, Inc., Bu-
chanan. Mich.

MICROPHONES in the 330

ser.es. Model 335H, dynamic high
impedance, response 50 to 12,000

cycles at —56 db. Model 3351,
low impedance, same as $25H.
except output is —57 db. Model
338, ceramic, high impedance
with response 30 to 12,000 cycles
at —58 db. Model 231 (illus-
strated), ceramic, high imped-
ance, 300 to 5,000 vycles at
—56 «db. for Citizens-band use.
—Astatic Corp., Conneaut, Ohio.

7-CHANNEL RECORDER
model 1855R operates for 4%
hours on a single 4,800-foot Y%-
inch reel of tape. Tape speed
3.75 ips. Rewind time less than
2  minutes. Modular plug-in
amplifiers. Response 300 to

3,000 cycles within 2 db.—
Telectro Industries Corp., 35-17
37th St., Long Island, N.Y.

AUDIO CABLE for stereo and
monaural use. No. 8427 has spi-
ral tinned-copper shield, cel-

lular insulation

polyethylene
for lower capacitance and loss.

—Belden Manufacturing Co.,
4647 W. Van Buren St., Chi-
cago, I1l.

4-WAY POCKET TOOL model
600 serves as Y- and 7/16-inch
nut driver, 3/16-inch screwdriver
and No. 1 Phillips driver. Pat-
ented spring holds the double-

end blade firmly in socket.—
Xcelite, Inc.,, Orchard Park,
N. Y.

RECHARGEABLE BATTERY
can be rvecharged hundreds of
times. Nickel - cadmium cells
charged by unscrewing cap and
plugging unit into 117-volt ac

outlet. Model FC-3 fits any flash-
lieht using 2 D-cells, provides
power for (3 homs) about thce
the duration of the company’s
Model FC-2 consumer cartridge.
—Sonotone Corp., Elmsford,
N. Y.

GAIN CONTROL
TV antenna system.

for master
Model MAC

RADIO-ELECTRONICS



NEW PRODUCTS (Continued)

provides automatic signal regu-
lation for any amplifier with
over 16-db gain and an output
between 0.6 aud 2.5 volts. Con-
trol maintains level within 1
db for 10-db signal variation. —

Blon-“er-Tongue Labs, Inec, 9
Alline 8t Ne ark 2, N.J.
VIND-VELOGCITY INDICA-

TOR also sho s wind direction.
Model F-507 has 3 scales: direc-

tion, velocity 0 to 25 mph and 0
to 100 mph. Power supplied by
built-in hattery, no power drain
exceplt whon reading direction.
Transmiite asscmbly fits 1%-

inch pipe ov :t.-—~Lafayete
Radio (orp., 08 Liberty
Ave., Jamaiea 33. N. Y

by two 6-volt batteries.—Kier-

s

.'ii*&i‘fgj’;*ﬁeﬁw%ﬁ .
ulff & Co., 6303 Corsair St., Los
Angeles 22, Calif.

SUBSTITUTION BOX for
electrolytic capacitors. 15 capaci-

tance combinations fromm 10 to
150 «f at 450 wvde. 2 or more
model CDE units may be con-
nected in parallel for unlimited
capacitance range.—Cornell-Du-
bilier Electric Corp., 8. Plain-
field, N. J.

AC VTVM 834X608 has auto-
matic motor-driven range selec-
tor. Panel lights indicate range
in use. Motor unit capable of
driving selector switch through

When

you ordsr
merchandise by

mail ...

Inciude your ad-
dress and postal

zone number.

Type or print if
you can—if not,
write clearly.

Don't send cash—
use checks or mon-

ey orders.

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.

Write for your
free folder de-
scribing Dave
Rice's OFFICIAL
ORDER Books,
including an ac-
tual size sample
copy of the handy
order form.

L R 3
For customer’s
prices on every
replacement part,
plus flat rate and
hourly service
charge data,

| PROFESSIONAL

TRANTISTOR TESTER model
K & K checks units in oscillator
circuit. Determines if transis-
tor is open, shorted, noisy or
has high leakage value. Checks
power and general - purpose,
p-n-p or n-p-n types. Powered

Include allow- regional and
national, Dave
ances for postage Rice's OFFICIAL
charges if you PRICING DIGEST,
N listing over 63,000
know the weight items. $2.50.
of what you're ELECTRONIC
ordering. |||PUBLISHING CO., INC.

180 N. WACKER DRIVE

Yes, you get this big, brand new book, “i150
Dia-
grams Explained”, absolutely FREE! Complete
11x22” Schematic Diagrams on leading models
servieing
time. Easy-to-read, large 8%x11” pages, with full instiue-
“must” in

Radio-Television Picture Patterns and

Radio and TV Sets help cut your

tions on how to use the diagrams. A

every

repair kit. You get this book as a FREE Gift for asking t>

see Coyne’s new T7-book
Television™!

At Last! Money-Making "Know-How™
On Transistors, Color TV and Servicing

Coyne’s great 7-volume set gives you all the
answers to servicing problems—quickly! For
basic ‘‘know-how” that’s easy to understand
you’ll find eversything you want in Volumes 1 to
5 on over 5000 practical facts and data. Every
step from fundamentals to installing, servicing
and trouble-shooting all types of radio and TV
sets. So up-to-date it includes the latest on
COLOR TV and UHF. All this plus Volume 7—
TRANSISTOR CIRCUITS—the most complete
book ever published on the applications of tran-
sistors in electronics. New! Set has colorful de-
sign, washable covers.

EXTRA! 868-Page TV Cyclopedia Included!

TFor speedy on-the-job use, you also get Vol. 6—famous
Coyne CYCLOPEDIA. Answers problems on servicing,
alignment, installation, etc. in easy ABC order. Use
this 7-volume TV-NADIQ LIBRARY FRET for 7 days;
get the Servicing Book F'REIS!

set,

MAY,

1960

“Applied Practical

Radio-

FREE!

5 Years
Of Valuable
Supplements

With your set you also
get Coyne’s annual Sup-
plement Service FREE
for 5 years. Kceps your
set up-to-date on every-
thing that will be new
in radio, television,
electronies and elec-
tricity.

Y CHICAGO &, ILLINOIS

SasATHeE

s;nﬁ-a\l"u

SEND NO MONEY! Just mail coupon for 5-volume set on 7 days free trial.
We’ll include book of 150 TV-Radio Patterns & Diagrams. If you kgep the
set, pay $3 in 7 days and $3 per month until $27.25 plus postage is pal'd.
(Cash price, only $214.95), Or you can return the libg'ary at our expense in
7 days and owe nothing. YOU BE THE JUDGE. Ez.ther. way, the book of
TV-Radio Patterns ts yours FREE to keep! Offer is limited. Act NOW!

Educational Book Publishing Division I
COYNE ELECTRICAL SCHOQL. Dept. 50-T1 |
1455 W. Congress Pkwy., Chicago 7, IlIL |
I YES! Send 7-Volume *Applied Practical Radio-Television” for 7 days FREE TRIAL
per your offer. Include TV-Radio Pasterns & Diagram Book FREE. |
I NBIME cerurie rorcenminimicacs ersiassssansemmmememm et esmstess seaccsssce Age |
Address ... :
l City Zone State. |
Where Emploved .o e I

(J Check here if you want library sent C.0.D. You pay postman $24.95 plus C.0.D.
| postage on delivery. 7-day money-back guarantee.

e o e e e e — ————— . — . — ————



AC & DC Circuits Radiation,

VT Principles Propagation &
Transistors & Semi- Transmission
Conductors Lines
o VT Ampls. Antennas
High Fidelity

RF VT Ampl.
Oscillosgas

7 Transmitters
Seneration

#e & Exciters

RF Feedback HF Power Ampls.

Amplitude Speech & AM
Modulation Equipment

FM & Radio Teletype
i Transmission

% Sideband
; Transmission
¥ Transmitter Design

? TV & BC

Interference

Transmitter Keying

Transmitter
Construction
Power Supplies
Workshop Practice §
Electronic Test
Equipment
Radio Mathematics
& Calculations

BUY FROM YOUR
FAVQRITE DISTRIBUTOR

The June
issue of
Radio-
Electronics

is on sale
May 26.
Order

| your copy

now from

your dealer.

NEW PRODUCTS (Confinued)

11 ranges from .003 to 300 volts
in 2% seconds. Can be used as
preamp for other test equip-
ment. Panel switch allows lock-
ing on any range—Allied Radio
Corp., 100 N. Western Ave,,
Chicago 80, T11.

VTVM model VT-10 has 6-inch
100-amp meter. Twisting tip of

multi-probe allows it to fune-
tion as either aec, de, vf or lo-
cap probe. Amplifier—rectifier
circuit has frequency-compen-
sated attenuator, Century
Electronics Co,, Inc., 111 Roose-
velt Ave., Mineola, N.Y.

TUNING INDICATOR model
TM-1. Built-in  meter shows
when transmitter is radiating
maximum power. Can he used
as relative field-strength meter

or to indicate when antenna is
properly matched. Tenna-meter
can be used with Citizens-band
or amateur gear.—Globe Elec-
tronics, 22-30 S, 34 St., Council
Bluffs, Towa.

PULSE GENERATOR for
troubleshooting if, rf and audio
circuits. Self-contained transis-
torized units in probe {orm. Os-

cillator frequency about 1.000
cycles. Output audible in audio
circuits. When Noy-Z-Ject is ap-
plied to 1f—rf circuits, its pulse
wavefornm excites any resonant
circuit into oscillation which aets
as carrier for 1,000-cycle signal
of the Model D-800.—Doss Elec-
tronic Research, Inc., 820 Balti-
more, Kansas City 5. Mo.

TRANSCEIVER for 27-me
Citizens band has built-in 12-
volt de¢ power supply. Trans-

sy
mitter cutput 5 watts. Model G-
11 has adjustable squelch con-
trol, simple push-to-talk opera-
tion, 117-volt ac supply avail-
able.—Gonset Div., 801 S. Main
St., Burbank, Calif. EXND

All specifications on these pages are from manufacturer's data.

HOME - 7 Qutlets — One Antenna - Ne
Amplification: Residence of Boh Barker,
MC of the popular daytime NBC show
Truth Or Consequences.

~ % $1.95

LIST PRICE

ELECTRO-MAGNETIC
COUPLER FOR ALL
SINGLE ANTENNA

~ MULTIPLE-OUTLET
SYSTEMS IN TV
 FLATLINE

*Pat Pend

'APARTMENT - 39 Outlets-One Antenna.

IZARDS

HOUSING PROJECT — 2,548 Wizards In-
stalled To Date: L.A. Housing Authority,
Les Angeles, California.

@{

Information en any of the ahove ,
Wizard System installations is available. Write Dept.

¥ —Ne Amplification: The Del Rio - 10236
i ﬁﬂ‘g The high electrical 0ld River School Read. Downey. Calif
ﬁ’.’gﬁ" g% efficiency of the Wizard ‘
P ﬂﬁ' P 300 is proven in many
i g
" g;g ; installations where more
Y@ F g w than thirty receivers are
?,I ] jﬂg i heing operated from a
£ 7 ﬁﬁ,’ LEL single antenna without
?}’ & mg ] ﬁ amplification.
;; cmeIn e i L
‘ - johs and a brochure covering

APARTMENT-48 OQutlets—Two Antennas
{24 Outlets each) -~ No Amplification:
The Paramount Riviera— 12447 Para-
mount Blvd.. Downev. California.

t

QOTEL— 120 Outlets—One Antenna—Uné
Amplifier: The Montecito -6650 Frank-
lin, Hollywood. California.
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REMOTE VIEWER

Patent No. 2,912,494

Edward F. Flint, Rochester, N. Y. (Assigned to
Eastman Kodak Co., Rochester)

This invention combines optics and electronies
for viewing an image from a remote point. The
basic arrangement shows, from left to right:
a seanning Dprism, objective, formed image

CRT

TRANSMISSION LINE
(BETWEEN CAMERA 8CRT}

TV CAMERA

TARGET DIRECTION

(represented by an upright arrow), relay objec-
tive, TV camera, transmission cable, crt. The
advantages of this arrangement are that the
image may be viewed in comfort and may be
magnified as desired; the viewer is not limited
to an eyepiece, difficult to maneuver.

SELF-TUNED FM DETECTOR
Patent No. 2,915,631

Ole Kristian Nilssen, Collingswood, N. J. (Assigned
to Radio Corp. of America)

For minimum distortion the passband of an

FM detector should accept equal sweeps about

the center frequency. Fig. 1 shows fo correctly

centered along the response curve A. The aver-
age load voltage will be zero,

Fig. 2 shows a typieal ratio detector, with
reverse-biased diode D added for automatic tun-
ing. D has capacitance which increases with re-
duced bias.

Due to drift or mistuning, the response curve
may shift, for example to curve B (Fig. 1).
Equal sweeps aboul fo now produce a negative
load voltage which is fed (lthrough filler R.C)

J,

Seé yourPar’ts N
‘Distributor
T NowE - ADDISON 2, ILLINOIS

Transistor Radio Servicing
- CAN be Highly Profitable

SENCORE TRC4 TRANSISTOR CHECKER

Accurately checks all transistors in hearing aids,
radios and power transistors in auto radios. Tests
for opens, shorts, leakage, current gain. Measures
forward-reverse current ratio on all crystal diodes.
Measures forward and reverse currents on selenium
rectifiers. With set-up chart for accurate checking
of each transistor. Size, 5x41/2x21/2 With a5
batteries. DEALER NET.....venesneenn. 17

Replace Batteries During Repair . . .

SENCORE PS103 BATTERY ELIMINATOR

All-new “Transi-Pak,” twin to TRC4 Checker
above. Provides variable DC voltage to 24 volts;
1.5-volt biasing tap ( a**'must” for servicing Philco
and Sylvania radios). Metered current output, to
100 ma. Handles 200-ma peaks. Two 200-mfd
electrolytics provide proper filtering and low out-
put impedance. No hum or feedback problems.
Ideal for alignment using station signal; adjust IF
slugs for max. current, also ideal for charging
nickel-cadmium batteries. Size, 5x414x21%". -
DEALER NET.............. et 17

Find Defective Stage in a Minute . . .

SENCORE HG104 HARMONIC GENERATOR

New signal generator designed primarily for fast
signal-tracing of transistor radio circuits. No need
to unsolder all transistors. Provides RF, IF and
audio signals simultaneously, drastically cutting
service time. Traces from speaker to antenna. Clear
1000 cycle note signal is heard in speaker from all
good stages. Signal weakens or stops at defectnve
stage. Equally as effective for testing TV, hi-fi and
other audio circuits also. Size, 31/2x41/2x1 Y4,
With batteries. DEALER '\JET. s B

iz

...1s a better place
to live and work
because
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bu sAs much as $15 worth—Everytking Brand New
y and sold to you with a money back guarartee.

DEDUCT 10%

13”7 PM SFEAKER$1
alnico  #5 magnet
147 PM SPEAKER ¢
alnico #5 magnet
1—5" PM SPEAKER $1
314 alnico # 5 magnet

D1—31/2” TWEETER $1
SPEAKER for Ii-Fi

D 3-—~AUDIO OUTPUT $1
TRANS. 50L8 type

D 3—AUDIO QUTPUT $1
TRANS. 6K6 or 8V6

D 2—AUDIO QUTPUT $1
TRANS. 6K6 push-pull
2~AUDIO OQUTPUT $1
TRANS. GLS type

D 2—CHOKE TRANS. $1
520 for Radio or TV

D 3—t.F, COIL TRANS-$1
FORMERS 456 k¢

D 3—{.F. COIL TRANS $1
FORMERS 10.7 me

D .F. COIL TRANS $1
FORMERS 262ke M\IJLD)

D 4—OVAL LOOP $1
TENNAS ass’i hi- fram

D 3—LOOPSTICK ANT, $1
Iatest type adjusiable
3—VAR|ABLE COND. $1
supel 42071062 Infd

D ASST. SIZES $1

DIO CHASSIS PANS

[]12-RADIO OSCILLA-Gq
TOR COILS 456 ke
3-1/2 MEG. VOLUME ¢
CONTROLS  w/nwitch

5—1/2 MEG. VOLUME$1
CONTROLS 1/switch

D S—50K VOLUME CON-$1
TROLS less 5\\)L(h

5—-ASS'T WAT $1
WIREW'D CONTROLS

10—ASST. VOLUME $1
CONTROLS less switch

D —ASST. OLUME $1

CONTROLS \\/s“ll(h
100 VOLUME CON- $1
TROL HEX NUTS

10—SURE GRIP $1
ALLIGATOR CLIPS

1—GOLD GRILLE $1
CLOTH 14x14o0ri2x18
5—SETS SPEAKER $1
PLUGS \\110(‘1

10—-SETS PH $1
PLUGS and PINJACKS
2-%$2.50 SAPPHIRE $1
NEEDLES 5000 plavs
20—ASST. PILOT $1
LIGHTS popular types
10—PILOT LT. SKTS, $1
bayonet type, wired
50-~ASST. TERMINAL $1
STRIPS 1, 2, 3, 4lug

D 20—ASSORTED TUBE$1
SHIELDS best sizes
35—ASST. RADIO $1
KNOBS, screw & push

D 75—KNOB SPRINGS $1
standard 34/" x Lo’

D 100—ASSORTED $1

KNOB SET-SCREWS

D25~‘ASS’TED RADIO $1
DIAL POINTERS
25—~ASS'TED CLOCK $1
RADIO KNOBS

D 15—-ASST. ROTARY $1
SWITCHES $15 worth

[ 3;TOGGLE SWITCH-gf
ES ~pst, dpdt, ete.

ooooooo

D 6—SLIDE SWITCHES $1
spst, dpdt, ete.

4—BAKELITE KNIFE $1
SWITCHES dpdt

D 35—ASST. SOCKETS $1
octal, nov. & m’ature

ON ANY ORDER

O 100—ASST. 1% WATT'$1

RESISTORS some 5S¢

D O—ASS'TED 1 WATT$1
RESISTORS some 500

D 35—ASS'TED 2 WATT $1
RESISTORS some 56,

D 25—ASST. PRINTED $1
CIRCUIT SOCKETS

D 50—ASST. TUBULAR $1
CONDENSERS

D 20—TUBULAR CON- $1
DENSERS .047-G00v

15—~TUBULAR CON- $1
DENSERS .47- 400V

D 20-TUBULAR CO $1

DENSERS .001- lO(\Ov

D 20—TUBULAR CON- $1
DENSERS .005-600v
20~TUBULAR CON- $1
DENSERS .01-600v
15—~TUBULAR CON- sl
DENSERS .1-G00v

15—~TUBULAR CON- $1
DENSERS .25-600v

10—HV TUuB.
D DENSERS .007- l()\)f)v$1

10—HV TURB. CON $1
DENSERS U()l ()()()()v
10—HV TU

DENSERS ()()5 ’l(l()U\ $1

—ASST. RADIO
D ELECTROLYTIC COND$1

—ASST. TV ELEC-
D TROLYTIC COND. $1
10—ELECTROLYTIC $1

COND. 100/25-30v

7-ELEGTROLYTIC g1
COND. 400-
5— ELECTROL]T'C $1
COND. 1000-30v
2—ELECTROLYTIC $1
COND. 40/40—150v
S5—ELECTROLYTIC $1
COND. 16/16-150v

[ 3gELECTROLYTIC g
COND. RO-100v
3—ELECTROLYTIC $1
COND. 50/30-130v

D 30-—-FP CONDENSER $1
MOUNTING WAFERS

D 10—TUBULARELECT. $1
CONDENSERS ]1-30v

D 10—TUBULAR ELECT. $1
CONDENSERS 1-100%

D 10—TUBULARELECT. $1
CONDENSERS 2.150v

DG—TUBULAR ELECT. $1
CONDENSERS 8-150v
50_ASSORTED $1
FUSES popular sizes

0] 5051000, Y2 WATT g9
RESISTORS 1077

[ 3051500 vz WATT gf
RESISTORS 107,75

[ 305100K0 3> WATT ¢4
RESISTORS 5o

D —470K() 15 WATT$1
RESISTOns oot
50--2.2 MEGO 1/> W,

O REsisTore rogs M $L
10 ASST. WIREW' ND$1

5, 10, 20 watt

40—ASST.PREC|SION $1
RESISTORS bost ,siLO‘
35—ASST. DISC $1
RAMICS best numl)(’l\
35-DISC CERAMICS

3 5860 mme $1

25—ASSORTED MICA
DTRIMMER COND. $1

10—6’ ELECTVRIC
L) LiNE corps W/ plugs $1

5TV CHEATER
] CORDS W/both plugs <31
'SPOOLS HOOK- $1

D UF’ WIRE 4 colors

50—STRIPS ASS'TED $1
SPAGHETTI best sizes

oF s10 or oveEr—PIlus a FREE SURPRISE PACKAGE

B15—‘JACKPOT"! 2—SELENIU R 3
D TELEVISION PARTS $1 D 1—75ma & XM—l.')E(?Im\sl

[ 190—ASST. RUBBER{q 2-SELENIUM RECTI-Gq
GROMMETS boesl sizes FIER 100 ma
100‘—TWIN LEAD-IN 1—SELENIUM RECTI-
[ WiRE 3000 neav.auty $1, 0 :IESREsLéz? ma $1
S0'—FLAT 4-COND. -ENIUM RECTI-
0 3R Sy “pionines $1 | O Fi wsoma” 57 gi
25’'—~INSULATED A Bores B e
U ShieLpep wine $1 ;]S"’(;:;:SD“; 1T
(M 75' MINIATURE ZIP$1 TUBES SHY $1
2 conductor
32' TEST PROD. WIRE ¢
deluxe (red or black)

D 100’'—FINEST NYLON $1
DIAL CORD best size

[0 3—rca eca Tuees $1

D 2— GENERAL ELEC. $1
35W4 TUBE:

TOP BRAND TUBES~153,

1-%7 INDOOR TV 1| ixze. Qzi sua, esn

ANT. higoms Gec. 9 gcse SX%U%AXS“JGS 3

AC7

1—RCA 70° FLYBA

ml= oKgq | 12al AST. 81

ANS. 75240
SO—ASST MICA CON-
0 1—$:r1 TODD 60° $1 DENSERS some i 3¢ ¢ $1
DEFLECTION YOKE D S50—ASST. CERAMIC $1
D 4—TV CENTERIN $1
RINGS for back of \oI(e

COND. some in 5395
35-MICA COND. 2C. ¢
D 4—TV CENTERING $1
RINGS its on neck CRT

Smmf & 15-28 mml
15—ASST. TV COILS $1
<vn<, pedaking., width
—TV CRT. SOCKETS 51
\wlh 18" leads

5—HI-VOLT. ANODE $1
LEADS with 18 leads

D 10—TV CARTWHEEL $1
CONDENSERS 10hv

D37 TV CARTWHEEL $1
CONDENSERS 20 kv

D 2—TV CARTWHEEL $1
CONDENSERS 30 kv

3—-HV RECTYIFIER $1
SOCKETS 1B3 m'ntd

3—HV RECTIFIER $1
SOCKETS !X2 m'nted

20—ASST,. TV KNOBS, 35—CERAMIC COND.
D ESCUTCHEONS, cte. $1 D G-56mmf, §13-8lnund $1

15—ASST.STANDARD — 35—-CERAMIC COND.
IRV S B R et Pt

6—-AS3T. UHF STAND- ¢ 35-—-CERAMIC COND
ARD TUMNER STRIPS 3’1 D 20-270, 153-470 i it $1

[] 28-ASST. PEAKING $1 35-~CERAMIC COND. $1

COILS popular types 20-1000,13-1300ninf
1—-RCA SYNCHR —CERAMIC COND

U soise coit ~205R1 $1 m 20-2000, 15-5000mrae $1

D1~RCA SYNCHROLOC $1 GO0—ASST. HDWARE $1
COIL 20878 serews, nuts, riv., el

1—STANDARD AGC 200—SELF T/-\PPING
COIL 1R4AG $1 D SCREWS x5 x 1/ $1

35--MICA COND $1
50 mut & 15- (an‘nnf

O
O
O $oommr: 258700 $1
[
O

35—MICA COND. 2(i- 51
470mmf, 15-680mmf
35—MICA COND. 20- $1
S20mmf 15-1000mnaf
35—MICA COND. 2Q-

O 2200, 13- >mummt $1
D_:S MICA COND. 20 $1
3300, 15-4700 mmf
D 35—MICA COND. 20- $1
G800, 15-10,000 mmf{
D 35—CERAMIC COND. $1
20-3mmf, 13-10mnf

u35 CERAMIC COND. $1
2u-2hmmt, 15-47nunf

1—RATIO DETECTOR 300—MACHINE

COolL 4.5 me $1 D SCREWS (/.32x1%" $1
1—-RATIO DETECTCR $1 b —WING NUTS $1
colL 107 me chrome plated

1—TV VERTICAL OUT- D IT LE(]:TR‘CMOTOF5$1
2 Vo

PUT ' TRANSFORMER ¢y 1001 uwer
10 oo 1 Do [] §5SOCKET WRENCH- ¢
1-VERTICAL BLOCK.Gq ES 3/167 Lo 7/ 167
TRANS. stmndard

D 8—ASST. LUCITE $1

O 6—TV 10N TRAPS $1 CASES handy for paris
good for all TV's 7S_CARTOMS 0/x2”
1—-TV FOCUS COIL $1 X3 Handy for
270 ohms D 50-—-(.ARTON

1—TV FOCUS €OIL S PRI LG
0 530 onme $1 L4 X6 Hahdy for

paits
1-TV FOCUS COIL 100—ASSORTED
A7T0 ohms $1 TUBE CARTQNLS $1

1—TV FOCALYZER $1
adjusts any ohmage
1—2 MEGOHM RESIS-
TOR 20w for £ 630 $1 TOOLS assortiment #*1
L—SILICON RECTI- $1 3—-TV_ ALIGNMENT $1
FIER 730 ma 300v TOOLS assovtiment 2
D S5—DIODE CRYSTI\LS D.,~—TV ALIGNMENT $1
—1N21 2—1IN TCOLS assortment #3

1—LB. SPOOL ROSiN $1
CORE SOLDER 10/¢0

3—TV ALIGNMENT $1

1--ING4 3TV ALIGNMENT  ¢f
[] 3—PlOpE CRYSTALS TOOLS assortment 34
1—INGO, 1—ING4; 3—TV_ALIGNMENT

1—INGO $1 D TOOLS assortment # 5$1

D 2—SELENIUM RECT. $1 FACH ALY IENT TOOL is
1—85 ma & 1—230ma different & valued at over $1

HANDY WAY TO ORDER—-Simply tear out advertisement and pencil mark items wanted (X in square is

sufficient),

enclose with money order or check. You will receive a new copy of this ad for re-orders.

ON SMALL ORDERS—Include stamps for postage, excess will be refunded. Larger orders shipped express

collect.

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N..

OPPORTUNITY ADLETS

(including name, address and
Minimum ad 10 words.
pany all ads except those placed by accredited agen-
12 consecutive issues.
nhjec‘uonahle ads not accepted. Copy for
July issue must reach us betore May 15, 1960,

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y.

Rates—50c¢ per word
initials).

cies. Discount, 109 for
teading ov

Cash must accom-

Mis-

NEW ANTI

416, lidna, Texas.

: NAS 107 loop, 150 to
ing type MN 20 C by Bendix $3.95.

1753.4 to 7 me, Rotat~

ANTENNAS Box

CASH PAID! Sell your surplus electronic tubes.

unused,

Want

clean 1adio and TV receiving, transmitting, spe-
e1al-purpo<e, Maagnetrons, Klystions,
Want military & cominercial lab/test and communic
dons equipment such as G.RR.,

broadcast types, etc.

IL.P., AN/UPM prefix.

Also want commereial receivers and transmitters. Kor a

tawr deal write BARRY,
N. Y. WAlker 3-7000.

512 Broadway,

New York 12,

ITI-FI DOCTOR—will solye vour Li-fi problems on the

spot. Acoustie,
ing, Professional

Audio, Radio
viaits, day

Lngineer.
evenung,

Stereo Design-
New York area.

WITLIAM BOIN, Plaza 7-8369, weekdays.

NUSUAT, VALU
recorders, Catalog.
33-061 Vietor Ave.,

130

=S Ti-Ti
Pachagse quotations.
Elnhur - Y

components, tapes, lape
BUDGET I11-¥1,

B Mo

LEARN CODE. Qualify for Amateur or Commercial
License, Free HOOI\ CANDLER, Dept. RE-3, Rox 9226,
Demver 20, Colc

COMPONENTS, Recorders, Tapes., FREE Wholesale Cata~
logne. CARSTON, 215-T East 88th St., New York 28, N.Y,

LID SUDPPORTS, counterbalanced, for Fi-Fi cahinets
from ( B DISTRIDUTORS, Box 12 Stoughton, Wis.

DISCOUNTS U TO 509, on IIi-Fi amplifiers, tuners,
speakers, tape recorders, individual guorations onlrt, no
catalogs. CLASSIFIED HI-¥I EXCHANGE, 2375 East
65th Strect, Brooklyn 34, N.Y.

NIGHLY EFFECTIVE REVIEW for FCC Commereial
I’hone lixams, Free Literature, WALLACE COOK, BDept,
“E, Box 10634, Jackson 9, MMiss,

DIAGRAMS FOR REPAIRING RADIOS $1. Televiston
$2. Give make, model. DIAGRAM SERVICE, Bos 872
T, Ilartford 1, Conn,

RADIO & TV TUBES. From Authorized Distributor of
Name DIrands. Manufacturers HBoaes, Brand New. No
seconds No Factory rejects. Tully Guaranteed, Maximum
I)N ounts, Wiite to B & K, INC., Box 3, Falls ¢'hurch,
Va.

JIAM-SWAP—Need a new piece of gear? Need to rrade
or sell the OLDY Then you necd THAM-SWADP! Publishied
t\nce monthly—national circulation. $1 ad free wirh §1
vear's subseription. HAM-SWATP, Inc. 35 Fast Wacker,
Chicago 1, .

(Continwed on page 131)

NEW PATENTS (Continued)

to the anode of D. This increases the reverse
bias and thus lowers the diode capacitance. The
stage iz now tuned to a higher frequenecy to
restore the original passband, curve A.

REFLEX STAGE

Patent No. 2,916,616

Archie F. Boscia, Rochester, N. Y. (Assigned to
General Dynamics Corp., Rochester, N. Y.)
This reflex stage amplifies rf and audio. The
modulated rf signal is fed to the emitter, de-
tected audio is fed to the base. Good fltering
prevents the rf from feeding back into the stage.

E¢
SIGNAL
OUTPUT

Ee o)

+

i}

D deteets the modulated carrvier, and the af is
developed across load R1, and rf bypasses C2.
The audio is impressed at the base, bypassed for
rf by CI. The tank impedance is hlg,h for »f and
very low for audio. R2 is the audio load. Audio
is fed to the next stage through a ecapacitor.
The emitter is suitably biased through RFC.

POWER-LINE ALARM
Patent No. 2,906,897

Avthur Landel, Jr.. Kansas City, Mo.
to US1 as represented by Office of
Defense Mobilization)

Cividian defense or other emergencies can be
announced in several ways. Sirens are used, and
Conelrad procedure is well known. Here is a
new method, simple yvet effective because the
power line is the signaling medium.

The line frequeney is gencrally controlled very
closely. To signal, second or fourth order Jar-
monies may be injecred into the line. Note that
the voltage is maintained to within 1% or so of
normal, so that ordinary power funetions are not
interfered with. The patent does not i clude

(Assigned
Civil and

means 10 d<tect the audio harmonices, but such
methods are known. The harmonies may be used
to set off an alarm, turn on a radio, etc. END
e
-

CORRECTIONS

There is an error in the specifications
{or the driver transformer {(T4) in the
“Transistor Auto Radio” on page 40 of
the March issue. Parts list and diagram
show T4’s secondary impedance as
8,000 ohms. The correct impedance is
8 ohms. Thanks to Ronald Stephens of
Chicago and A/2c¢ Orval A. Bair, Jr.,

ol Forbes AFB, Kansas, for this cor-
rection.
In the “TV Service Clini¢” of the

February issue drawings A and B of
Fig. 6 (page 78) were inadvertently
reversed. Thanks to Gilbert H. Prier,
Moses Lake, Wash., for reporting this
obvious error.

Re: Davidson’s “Transistube Pocket
Radio,” page 70 of the December, 1959,
issue.

Mr. Malcolm Snow of West Scarbovro,
Me., points out that when the switch is
OFF, the positive end of BATT 2 is 13.5
volts above ground and this battery will
tend to discharge through the emitter-

collector civeuits of the transistors.
Tonger B-battery life is insured by

using a standard dpst switch instead
of the spst type used by the author.
The added switch section should be in-
stalled so it disconnects the positive
side of the 1B5-volt battery {rom the
linc to the emitters of V1 and V2.

RADIO-ELECTRONICS



Tube

Receiving
Dept., Owensboro, Ky., launched a new
national advertising and sales promo-
tion campaign to back up service tech-
nician sales on its Black-Daylite line of
TV picture tubes. Commercials on the
Today network TV show will highlight

General Electric

the program. Dave Garroway, MC of
the Today show, and Gordon E. Burns,
G-E’s distributor sales manager (right),
show one of the banners to be used
during the promotion, as Fred J. Nataly,
G-E manager of distributor advertis-
ing, looks on.

Electro-Voice,
Buchanan, Mich.,
reports that its
dynamic transistor
microphones are
being used in all
United Air Lines
DC-8 and Boeing
720 jetliners. Here
stewardess Joan Chettero demonstrates
the E-V No. 625 handset.

Sencore, Addison, Ill., released a new
complete  Substitution Service Lab,
which contains the Handy 36 for direct
capaciter and resistor substitution, the
Electro Sub for electrolytic capacitor
substitution and the RS 106 Rectifier
Troubleshooter for selenium and silicon
rectifier substitution, all conveniently
packed in a handy dsiplay—carrying

case.

MAY, 1960

SENCORE RS106 RECTIFIER TROUBLE-SHOOTER

500 ma.

©
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TV sets.

SINGLE
DIODES

DUAL
DIODES

Sencore has simplified trouble shooting rectifiers and
diodes with this unique substitution unit. The RS106
. . Substitute for
. watch picture or listen
to sound and you’li know in seconds whether or not the
rectifier or diode should be replaced. No guess work, no
soldering mess, no time lost. The RS106 actually costs
less than having loose rectifiers and diodes in the shop
for testing and is worth many times more.

gives you a positive check everytime .
suspected rectifier or diode . .

Ask your Distributor to show you the RS106.

Instant, Direct Substitution for. ..

SELENIUM RECTIFIERS. Substitutes for all types
used in Radio, TV and other electronic devices up to

SILICON RECTIFIERS. Types found in many new

SINGLE DIODES. With exception of some used in
high frequency circuits.

DuAL DIODES. Types used in sync Discriminator
circuits. Third test lead is provided for center connection.

« Rectifiers & Diodes
at your finger tips for
fast substitution

B

« Protected by 14 amp.
Slow Blow Fuse.

RS 106
peaLer NeT., . 1275

OPPORTUNITY ADLETS (Continued from p

ALL MAKYS OT' ELLCTRICAL INSTRUMENTS AND
TESTING cquipment repaned. IIAZELTON INSTRTT-
MENT C9O., 128 Liberty Street, New York, N.Y.

LOW QUOTES on everything 1Ii¥i & Stereo Tapes. Bar-
eain List: 1, Dept. RE, Roslyn 3, Ta.

COMEDY PARTY BRECORDS, 45 P, §1 each or 6 tor
F HOLEYWOOD JORKERS Dept, T3, .0, Dox 1984,
Calat.

RN CIVIL aad eriminal nve honi2,
steady, good pas. INSTITUT SCI-
S, 1920 Sunnyside, Dept. 263, 10, Il

ELRCTRONIC  SURPLUS—CATALOG—50¢ Refundable
toward any Bid, Bids close May loth, JABBOUR ELIC-
TRONICH, 20 Woodbine, Pawtucket, R, I

SERVICEMEN, NEVER offered before! New Device simi-
lai te pocket connmaity tester hut 100 times more usetull.
Will tesr elertrolytis, vibrators selenium rectifiers, tran-
sistors, plus many other applica
anteed. Send $4.95 KING RES
Maywood, IL.

s, Money hack guat-
SARCIT, 801 So. 11th,

130)

CAMERLY Repairmen greatly needed! Yeu can learn
rlanutactarers’ -crvice merhods at home. n yOour spare
time! Fire, big illustrated book tells how! Write today.
NATIONAL CAMERA REPALR SCHOOL, Deps. RE-3,
Lnglewood, Colorado.

SSSIONAL ELECTRONIC PROJECTS — Organs,
Computers, ete.—3$1 eachr. List Free. PARKS, Box
Scartle 55, Wash.

PATENT SEARCHES, $4 completed, 36 hows. Box
3T1-G, PATENTS C.

S, Washington 4,

LEARIN WIILLE ASLERP, Ilvpnotize wita sour recorder,
1hono; =l oor amazing new KElectronic Educator endless
tape recorder. Cataloy, details free. SLUNP-LEARNING
ASSOCIATION, Box 24-RD, Olympia, Wash,

SONGPOEMS and LYRICS WANTED! Mail to: TIN
PAN ALLEY, INC. 1650 Broadway, New York 19, N. Y.

BADIO & TV TUBES at Manufacturers’ Prices! 1009
Guaranteed! Brand New! No re-brands or pulls! UNITED
LRADIO, Box 1000-R, Newark, N.J




Six Months Guarantee!! No Rejects!
NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or more, Recelving types only ppd, 48 states

OAZ2 .80|6BJ6 69(12AT6 .30/1851  1.00
oB2 5 .99 |12AT7  .84[117Z6 1.10
oc3 169 1.25(12AU6  .69|4.65A 16.00
op3 .55|6BN6 .68{12aU7  169|2D21 '2/81
oza gl12ax7 .79|3D23 3.85
1A7 12BA6 /S
183 12BA7 0
1R5 .69|12BD6 0
154 .80[12BE6 0
iT4 1.49|12BF6 e}
Seud 25c for Catalog!

iUa  3/31'6H6 3/%1 ‘128H7 .99|4X150G $15
1Us .73'6J)s 2 12BY7 9814X250 35.00
1Xz2a .98’6]6 .42’\1 BZ7 99 0 00
3Q4 .68/6K6 .5s7l1zcue 1.45(5
3Q5 .86 6K7 .74l128A7 91
3s4 -68/6L6 1.19,125G67 89
3va 83l6sa [30|128H7 ]9 N
5R4 ogless .a9|128)7 73 $
5U4 99 6SA7 .B0712SK7 94 $1
sva $0{65B7 1.10 125Q7 .81 3168 16.00

Wanted Surplus Llectrontes from schaols & U
5Y3 .59 65C7 .89 19BG6 2.15450T
6AB4 139|65G7 ‘19 1918 | 1.16 807
6AC7 JT0 6SH7 60 25BQ6 1
6AGT [89| 6547 I 25L6
6AHE -99lesky 2 25Wa
6AKS 69 .8y 25Z5 .
6ALS 2/S1 &en7 2/81 2526 .
6AQS5 .63 65Q7 L71EL34 3.0
6AS7 3.00 6SR7 .7SI‘EL37 2.49 826
6ATE .49 6TB [98,35L6 .69/8298

Wanted 304 tl tubrst Top § § 8 Paud

6AU4  1.10 6US .08 35W4 .19 832A  7.00
6AUS  1.19 6V6GT .69 866A  2.75
6AUG B9 6W4 .63 1625 5/31
6AX4 [791 6W6 696146  4.00
6BA6 5O 6X4 2 .69(5879 .08
6BA7 1.00|6XS .60{5881 2.0
6BD6 64| 6Y6 .60|6550 3.90
6BE6 39|7N7 3720|5654  1.00
6BG6  1.5i1|12ALS .39]5894 12.00
6BH6 .72|12AQ5 139{7193 10/&1

TUBES WANTED! WE BUY! SELL & TRADE!

Lo FRICED NEW SILICON SOOMA RECTIFIERS GTD!
put Working Range RMS/ACV Res. or Cap.

T

rms/piv rms/piv rms/piv
35/50 70/100 149/500 2107300
30¢ | as¢ c 65¢
""" ms/piv " Emspiv T | imspiv T T rmsypiv T
280/400 350/500 420/ 600 490/700
78¢ $1.00 1 $1.50
s ypiv T rms/piv. T ems 7 piv T rms piv T
560/800 630,900 7091000 | 770/1100
$1. 1.89 $3.12

Use in Bridge or C.T. up fo 750ma dc
General Purpose 400PIV @ 250Ma Special 2 for $1;
25 for $10. “Ppd. 48 states Topllals unlv

““TABSTAT'® C1250EE NEW POWER
CONVERTER UP TO S00VDC & 200MA
TAPPED AT 250 VDC

LOW RIPPLE,
CON R

LOW

ORMER
HOIT (m(LIT PROOF.
ST LIGHT

QU
m— ADY 10 ore 1( ATE—$38

YOUR BEST BUY! "'TAB'' FOR BARGAINS

2N 141 $3; 2N142 $5
Hfors9

CH Y it aa
sl(. (om’s RECALIB & R¥
"PCKD NEW  CALIBRATION

Mets TRAN? ol
OVSEAS PCKD
VIR Less Tubes . - . ... $25
(O()I) CONDY |(’SS tubes ...

. $5 ¢
lasc @, 5o 32
WO tor $9
. $3.75

O( l\
-1
NE W \’/\l(l\( \19 m EC ".»\l, () li.)V/

NEW Selenium Radio & TV Rectifiers! GTD.
65Ma 45¢, @ 6 for S2; 100Ma 45 @ 12/S5;

250Ma 65c, @ 10/956 300Ma 88¢ @ 10/%$8;

500Ma $1, @ 10/$8, 25,518

Orders ot 810 or More, Postpaid 48 states! This ltem
only.

NEW "'TEKSEL'' SELENIUM RECTIFIERS
FULL WAVE BRIDGE RECTIFIERS. ONE 1 EAR TD!
AMP. / 18VACI36VAC 72VAC  144VAC

col Wiy cliss ncichvoe s o
1AMP |$ 1.30| $ 2.00| $ 4.90 $ 9.45
2AMP 2. 15‘ 3.00 6.25 12.30
3AMP 2.90] 4.00 8.60 16.75
GAMP 4.13 8.00| 18.75/ 36.15

10AMP 6.10{ 12.15| 26.30' 48.90

15AMP 9.90| 19,00/ 40.00; 66.60

2aaMP | 15.00] 29.45! 57.50 108.45

KITS! *'TAB'* THE BEST KITS!

Al Kits Contain Most Popular Values & Sizes

Kit 2 Eng. Parallel Rules | Kit 5 Sub-Min Tubes

Kit 35 Preclsxon Resistors | Kit 40 Standoff Insulators
Kit 10 Switc Kit 35 Power_ Resistors
Kit 75 Resistors 1/2/1W | Kit 75 Mica Condensers
Kit 150 Carbon Resistors Kit 5 Crystal Diodes

Kit 25 Panel Lamps Kit 100 Fuses. Assorted
Kit 12 Electrolytic Cond’s | Kit 100 Ceramic Condsr.

i Kit 10 Germanium Diodes
Kit 5 FT243 Xtal Holders
Kit 500 Lugs & Eyelets Kit 8 Silicon Diodes

Kit 10 Bathtub Oil Cond's Kit 5 Microswitches

Kit 4 Asstd Rectifiers

Kit 2 PNP Transistors

Kit 4x50 Ft Hookup Wire
Kit 2 Veeder Counters

Kit 2—Computer Toroids
Kit High Gatn XTAL Mike

Kit 5 Ibs. Surprise Pckg.
Kit 10 Xmttr Mica Condsr.
Kit 3 Phone/Patch Xfmrs
Kit 3 Searchlights

Kit Circular Slide Rule
Kit 12 Algtr Clip Asst'd.

BUY 10 KITS—GET ONE FrRELIEACH KIT 99¢

TERMS: Money Back Guarantee!

“ ” Our 15th year. $2 min. order
.0.8. N,Y.C, Add shpg charges

or for C.0.D. 259, Dep. Prices

shown Subjeck to change.
111GM LIBERTY ST., N.Y. 6, N.Y.

—“TAB” Tuhes Tested, Inspected, Boxed—

Send 25¢__ L. one: RECTOR 2.6245_J07 Catalog
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BUSINESS AND PEOPLE (Continued)

RCA Electron Tube Div,,
Harrison, N. J., introduced a
new store-improvement pro-
gram for independent TV
service technicians. It con-
sists of more than 35 business
and service aids designed to
make the service shop a more
powerful selling tool. Profes-
sional window displays, prac-
tical hench units and attrac-
tive sales area layouts are all
part of the plan.

Standard Coil Products Co,,
Ine, Melrose Park, Ill., is
underway on a new ad cam-
paign to introduce its com-
plete TV tuner rvepair and
replacement program. Dis-
tributors will stock specially
designed shipping cartons
which will be instantaneously
recognizable as tuner repair
jobs and then given immedi-
ate attention. A special serv-
ice department has been
established by Standard Coil
to give 48-hour in-plant re-
pair service. James O. Burke
(center), Standard Coil pres-
ident, and A. H. (Buzz) Forbes (right),
distributor poles manager, discuss the
ad program with Joe H. Morin, vice

TERADID SERAICE
mxuz&muaj it

& 2B S A

president of Burton Browne Advertis-
ing, the agency which handles the ac-
count.

TARZIAN Offers 48-l-lour,
Dlreei Factory Servue
on Tuner Repuirs

Price Effective Jan. 1, 1980

That's right. Net, $8.50 per unit and $15 for
UV combinations, including ALL replacement
parts. 30-day warranty against defective work-
manship and parts failure. Tuners repaired on
approved, open accounts. Replacements of-
fered atthese prices® on tuners notrepairabie:

VHF 12 position tuner . . . . . $22.00
VHF 13 or 16 position , . . . , 23.00
VHF/UHF combination . . . 25.00
UHFonly . . . . .. ... .. 1550

*Subject to change

Tarzian-made tuners are easily 1den-
tified by this stamping on the unit.
When inquiring about service ar re-
placements for other than Tarzian-made

tuners, always give tube complement ... shaft
length ... filament voltage ... series or shunt
heater ... IF frequency, chassis identification

and allow a little more time for service. Use
this address for fast, 48-hour service:

SARKES TARZIAN, Inc.
Att.: Service Mgr., Tuner Division
East Hillside Drive
[ Bloomington, Indiana .

ONE CERT SALE
BUY ONE AT OUR REGULAR LOW PRICE
AND GET THE SECOND FOR ONLY 1¢ MORE

CITIZENS BAND TRANSMITTER (27 MC)
chassis complete with ecrystal. $12.49 each,
two for $12.50.

TRANSMITTER similar to above but with
5 watt RIE stage instead of 1 watt. $14.99
each, two for $15.00.

CITIZENS BAND RECEIVER chassis turn-
able through all 22 channels. Complete with
audio amplifier. §9.99 ea., two for $10.00.
AMATEUR BAND TRANSCEIVER (144-148
MC) chassis with dual VHF triodes for

walkie-talkie vadiophone. $9.99 ea., two for
$10.00.
TRANSCEIVER TRANSFORMER: Mike to

grid input and plate to low impedance head-
phone output. Good for telephone handsets.
$1.99 pair, two for $2.00.

TELEPHONE HANDSETS with push-to-talk
switeh. $5.99 each, two pair for $6.00.
COILED CORD 4 conductor 11”7 telephone
cord. Extends to over 4 ft. .89 ea., two for $1.
KIT OF PARTS for AM-FM VHF radio vre-
ceiver. Tunable from 80-200 me. which in-
cludes 1. S. satellite frequencies. $6.99 ea.,
two for $7.00.

TRANSISTOR AUDIO AMPLIFIER gives
50X voltage gain on low level signals. Op-
erates on 114 volts. $3.99 ea., two for $4.00.
CONVERTER (Crystal controlled) for 27 MC
Citizens Band. Adapts any standard broad-
cast radio to 27 MC band. Tunes all 22 chan-
nels. Complete with tubes and crystal. $14.99
each, 2 for $15.00.

TRANSMITTER CRYSTALS in holders. As-
sorted frequencies for experimenters. Bag of
10 only $1.49—two bags for $1.50.

ALL MERCHANDISE GUARANTEED

LIMITED QUANTITY—
NO LITERATURE OR CATALOG

Remit in full. Include sufficient postage.
No C.0.D.'s.

VANGUARD ELECTRONIC LABS.

Box 12 RE-5 Hollis 23, N.Y.

RADIO-ELECTRONICS



BUSINESS AND PEOPLE (Continued)

Perma-Power
Co., Chicago,
orbited a new
spring promo-
tion on its Vu-
Brite TV tube
brighteners —
offering an un-
hreakable flash-
light {ree with
the purchase of
12 Vu-Brites.

S

L. Berklev Davis (lvu was elected
a vice president of General Electric Co.
General manager of the Electronic Com-
ponents Div., Owensboro, Ky. He started
as an engineer with the former Ken-Rad

. - N
Tube & Lamyp

orp., in 1934 and wasg an

executive with that company when it
was acquired by G-E in 1945, Louis M.
Robb was appointed to the new position
of manager of market development. He
had been administrator of distributor

sales.

Harry A. Gilbert
was appointed to
the new position of
vice president of
Blonder-Tongue
Laboratories, New-
ark, N. .J. He had
previously been con-
troller of the com-
pany.

Ed Claffey joined
Glaser-Steers
Corp., Newark, N.
J., as merchandise
manager, consumer
products. He is well
known in hi-fi
dealer circles and
in the distributor
phase of the husi-
ness.

Arlie J. Holmes
was promoted to
the new post of
distributor sales
manager of Xcelite,
Ine., Ovchard Park,
N. Y. Holmes had
previously held the
position of assist-
ant sales manager.

George Elliot
was promoted to
manager, distribu-
tor sales, of Am-
perex FKElectronic
Corp., Hicksville,
N. Y. He had been
in charge of export
sales, sales to other

tube manufacturers, and sales of Valvo

tubes.

MAY, 1960

END

ge)mh.(%ﬂﬂb' SAVE TIME... SUBSTITUTE
' THE SENCORE WAY

See your Parts. "
Distributor,

SENCORE H 36—THE “HANDY 36"

36 most-often-needed resistors and capacxtcrs for fast,
casy, direct substitution in all circuits. @ Eliminates
secarching for replacement components for test pur-
poses. & Avoids unnecessary unsoldering and solder-
ing—no more solder mess. ® Pays for itseif the first
month in time saved. o Flick of a switch instantly
selects any one of . . .

24 RESISTORS from 10 ohms to 5.6 megohms

10 CAPACITORS from 100 mmfd to .5 mfd

2 ELECTROLYTICS, 10 mfd and 40 mfd 75
DEALER NET........ooiiviiiiininn... 12

Substitute for Electrolytic Capacitors |

SENCORE ES102 ELECTRO-SUB

Usable from 2 to 450 volts, D.C.

Contams 10 electrolytics from 4 to 350 mfd. Sclect
the correct value with the flick of a switch. Features
automatic discharge, surge protector circuit. Prevents
accidental “*healing™ of capacitor being bridged. Com-
pletely safe—no arc or spark when connecting =95
or disconnecting. DEALER NET........... 19

SENCORE FS3 ‘‘FUSE-SAFE"
CIRCUIT TESTER

Instantly tells you whether or not it is safe to replace
fuse resistors, fuses, or circuit breakers. Separate red
and green scale for each commercially available fuse
resistar used in radio and TV. Eliminates guesswork
and wasted time. Also handy for wattage checks 95
up to 1100 watts. DEALER NET............ B

SENCORE BE3 ‘'ALIGN-O-PAK"

Compgletely isolated DC supply, with less than 0.1

ripple. Eliminates messy battertes in TV service work
Handy for atignment, AGC trouble-shooting, or
check ng gated sync circuits. Just dial the voltage you
need, 0-18 volts, positive or negative. Covers all
voltages reccommended by TV set manufacturers. Size,
3145x415x134”. For 110-120 volts, 60 cycle AC. 85
DEALER NET...iiuiiiiiiiiiinii s 7

Fits any set from back to chassis.
Box has male and female plugs for
additional power source, s0)- 4 g5
dering, etc. DEALER NET 1

\Nou?! .

5 3

Substitute for Fuse Resistors During Repair

UNIVERSAL TV JUMPER CORD

SENCORE

Time Savers

The June Issue of RADIQO-ELECTRONICS
Will be on sale MAY 26.

Order your copy now

from your favorite newsdealer.

HI-F@ COMPONENTS
SLEEP LEARN KITS
MERITAPE UNUSUAL
Low cost, high VALUES
quality recording FREE
tape, in boxes or cans. | 1960 CATALOG |
DRESSNER, 63-02RE 174 St.. Flushing 65, N.Y.

& MAIL ORDER HI-FI 2

You can now purchase all your HI-FI from one
relisble source and be assured of perfect delivery.
on_makes delivery from NY stoek on _most
Recorders and mpo \mlm] 24 hours. SEND
F YOUR -FI _REQUIREMENTS
FOR OUR WHOLESALE QUOTAT!ION and our
FREE wholesale catalogue

CARSTON STUDIOS ZA%.&:% %
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- Bring out
the hest in
. your speakers.. .

save dallars in
assembly and
finishing costs. ..
get the fun of
“doing-it-yourself™!

ORDER
YOUR
ENCLOSURE

KITS FROM

ONLY

§$"95

MODEL 6

Factory assembled, ready for finishing. Makes
your 8" speaker sound like a million! Made of
%" hardwood ply, beautifully grained and
smoothly sanded. 10” h. x 16” w. x 9” d. 9 Ibs.
Order two for matched stereo performance,

MODEL 1

4Y2 cubic feet of baffle
space assures you crisp-
est, cleanest bass re-
sponse from any 127
speaker system. Full-
grained white birch ply,
with pre-attached bracing
cleats for easy assembly.
Kit includes everything
you need for assembly.
29" h. x 207 w, x 12V d.
{5” legs). 25 ibs. $18.95

MODEL 2
Clear-grained on four
sides for bookshelf or
floor use. Acoustically
accurate for 127 sys-
tems, with adapter
board for 8" speakers.
Sturdy, 34” ply elimi-
nates unwanted reso-
nances, improves bass
response, 14”7 h. x 21”7 w.
x 1134” d. 20 Ibs.

In Birch, $14.50

In Walnut, $19.95

MODEL . 413. Finishing kit;. includes generous quanti-
tias of everything you need to do a professional,
long-lasting finishing job, plus brush, sandpaper
and easy-to-fallow instructions. Specify: Mahogany,
Walput, Blonde, Oak, Fruitwood, Maple, Cherry,
‘Ebony, Natural. $3.88

Ten-day money-back guarantee. All items shipped
freight collect. Please send check or M.0. (No COD's)

HOMEWOOD INDUSTRIES, inc.
26A Court Street, Brooklyn 1, N.Y.
Please send me:
{ ) Model 6
() Model 13
( ) Homewood catalog

| enclose remittance in the amount of &

() Model 1 ¢ ) Model 2 {Birch) (Walnut)

Name

Address

City Zone State

GERNSBACK LIBRARY

Low-cost, paper-covered books

on all phases of TV, radio, cudio-high
fidelity and practical electronics
ON SALE AT ALL
BETTER PARTS DISTRIBUTORS

134

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

COLORED INSULATORS of high-
dielectric vinyl are shown in Shect No.
232. The new insulators are available in
white, vellow, green and blue as well as
red and black for the manufacturer’s
line of clips.—Mueller Electric Co.,
1567Y E. 31 St., Cleveland 14, Ohio.

GLASS DIODES conforming to mili-
tary specifications are listed in Bulletin
11-108. The sheet shows the charactay-
istics of these seven silicon diodes:
IN457; 1N458; 1N459; 1N463; 1N65S:

FOR LISTENING
AT ITS BEST

IN662 and 1NG63.—Silicon
Corp., Carle Place, N. Y.

GENERATOR REGULATORS are de-
scribed in a 4-page Bulletin 3200. The
regulators are of the magnetic-amplifier
type, with selenium or silicon rectifiers.
They control generator field current to
regulate the output voltage.—TFidelity
Instrument Corp., 1000 E. Boundary
Ave., York, Pa.

INSULATING MATERIALS are de-
seribed in Bulletin GET-2929A. This
1Z-page catalog gives technical data and
information on the uses of mica-mat,
built-up mica, coated materials, var-
nishes, paints, enamels, thinners, etec.
Also included are short notes on how
the products are manufactured.—Gen-
eral Electric Co., Schencctady 5, N. Y.

SUBMINIATURE CONNECTORS made
by Cannon Electric are listed in a 2-
color, 4-page folder. The K/D Guide
gives detailed information on the minia-
ture K and the subminiature D lines.—
Schweber Electronics, 60 Herricks Road,
Mineola, N. Y.

RESISTORS and Twvimmer Potenti-
ometers are the titles of two booklets.
The first discusses resistor construction
and defines resistor terms. The second
covers the construction and testing of
“T-pots”.——Dale Products, Ine.,, Colum-
bus, Neb. 50c each

RADIO CONTROL parts, kits and as-
sembled equipment are described and
priced in the 7960 Radio Control Catu-

Transistor

Did you get a bum steer by being
directed to a pickup which is
stereo in name only? Many so-
called stereo cartridges fail to
provide channel separation in the
vital midrange and high fre-
quencies, resulting in only one-
ear rather than two-ear reproduc-
tion.

Join the musicians, engineers,
and music lovers who have
changed to the magnificent new
ESL-C99 MICRO/FLEX—world's
newest stereo cartridge. Hear the
difference ESL's phase control
can make in your two-ear listen-
ing pleasure. Only $49.50 at your
dealer’s.

Are you still without the tri-
umphant ESL-S1000 GYRO/BAL-
ANCE arm? It improves the per-
formance of any cartridge; only
$34.95 including shell.

Electro-Sonic Laboratories, Inc.

Dept. E « 35-54 Thirty-sixth St. « Long Island City 6, N. Y.

RADIO-ELECTRONICS



NEW LITERATURE (Confinued)

log. Includes escapements, relays,
servos, receivers, transmitters and com-
ponents and accessories for radio-con-
trol modeleers. Many of the smaller
components listed can be used in tran-
sistor circuits.—Gyro Electronies Co.,
36 Walker St., New York 13, N. Y.

FOREIGN-TUBE interchangeability di-
rectory lists approximately 450 foreign
tube types and their exact or similar
replacements. This 4-page directory,
1CE-197, is available from distributors
or the manufacturer.—Comercial Engi-
neering, Electron Tube Div.,, RCA, Haxr-
rison, N. J.

TUBE-SUBSTITUTION Guide lists 416
tubes and their appropriate substitutes.
Included in the listing are more than
100 foreign tube types. An 8-page book-
let, 5% x 8% inches, it can be obtained
from distributors or the manufacturer.
—Vis-U-All Products Co., 640 Eastern
Ave, S. E,, Grand Rapids 6, Mich.

TRANSISTORS and diodes are listed in
the second issue of Semi-Conductor
Directory. All major wmanufacturers
and types are listed in numerical order
with specifications, applications and
prices. The directory is punched for
loose-leaf insertion.—Lafayette Radio,
165-08 Liberty Ave., Jamaica 33, N. Y.

RADIO FUNDAMENTALS, a 2-page
bulletin with covering letter, written by
M. N. Beitman, briefly reviews two
radio servicing books.—Supreme Publi-
cations, 1760 Balsam Road, Highland
Park, Il

TRANSFORMER CATALOG lists miore
than 750 transformers for industrial,
communications and radio and TV ap-
plications. Besides audio and power
transformers, the catalog lists chokes,
vokes, flybacks and transistor trans-
{ormers. Copies may be obtained from
distributors or the manufacturer.—Chi-
cago Standard Transformer Corp., 3501
W. Addison, Chicago 18, Il

ZENER DIODES are cataloged in Bulle-
tin SR-260. This 6-page folder lists 152
standard tyvpes and instructions on se-
lecting diodes from 1,584 standard and
special-voltage-tolerance types.—Inter-
national Rectifier Corp., El Segundo,
Calif.

KNOBS and components are described
in a 4-page catalog Control Knobs and
Mechanical Components. Specification
drawings are shown for knobs, test
jacks and binding posts, pull handles
and captive hardware—William H.
Weed, Mechanical Components Dept.,
Industrial Apparatus Div.,, Raytheon
Co., 100 River St., Waltham 54, Mass.

SHORT HAM COURSE to help poten-
tial amateur radio operators get their
Novice license has questions and an-
swers, Morse code and abbreviations in
common usage. The four-page Short
Course for the Novice License can be
used by itself or in conjunction with
other material.—Eleetronic Instrument
Co., Ine., 33-00 Northern Blvd.,, Long
Island City, N. Y. END
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The missing link in TV service ...

E $S105 SWEEP CIRCUIT TROUBLE SHOOTER

iT'S A ...

UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub-
stitution. No wites to disconnect in most cases. Iraces trouble right
down to the defective component. Variable output from 0-200 volts,
peak-ta-peak. Oscillator wiil sync to TV sync signal giving check on
sync circuits.

HORIZONTAL OUTPUT CATHODE CURRENT
CHECKER. A proven method that quickly checks the condition of
the horizontal output tube and associated components. Adaptor socket
prevents breaking wires. Easily replaceable Roll Chart gives all necessary
pin, current and voltage data. Mew Roll Charts are Free.
UNIVERSAL DEFLECTION YOKE. A new, simple way to dezer-
mine yoke failure accurately—without removing yoke from picture tube,
Merely disconnect one yoke lead and substitute. If high voltage (alsp
bright vertical line) s restored, TV yoke 15 defective.

DYNAMIC FLYBACK TRANSFORMER CHECKER. Merely

HORIZ. VERT flip switch to “Flyback Check” and meter will indicate cendition of
O.P. OoP. fiyback transformer. in degrees of” horizontal deflection. Extremely sensi-
STAGE STAGE tive and accurate; even shows up one shorted turn on flyback.
I T . - a -oltazes
VOLTMETER. For testing bootstrap, screen and other voltages.
FTYOBRI{%:-K VOERPT' Direct-reading voltmeter, 0-1000 volts.
XFORMER| [XFORMER UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator,
T T output transformer and yoke. Merely touch lead to component amd
HORIZ. VERT. check picture on screen.
DYESLKEEC DYESLKEEC' SST10D5 is completely self-contained, noth- 95
ing else is needed. New Improved Circuit... DEALER NET 42

i SENCORE

ADDISON 2, ILLINOIS

m Service Technicians’ Asseciations
& Glub Members
n Student Groups

Special subscription rates to RADIC-ELECTRONICS are available to associations,

clubs, schools, employee groups, etc. For information write-- G. Aliquo




GIANT POLY

DOUBLE

PAK®

cut out & mail

BONUS

BONUS #1—FREE

Pick any POLY PAK
from $1 listing below!

+

BONUS :2—FREE

$30  ANNIVERSARY

PAK — transformers,

resistors, condensers.
cte.

Get Bonus #1 & #2 Free

With Every $10 Order!

#This offer is good
until June 15, 1960

E $25 SURPRISE PAK
Wide variety of radlo

D 70 TUBULAR CON-
D'RS 20 Values .0001

5 mid to 1000
10, 51

‘n popular clectronic
parts

VI)L Reg.
TRANS. RADIO BASIC
Has transistor & sock-
et, diode, loopstick. 31

D 30 “SILVER” MICAS

Asst. wval-
ues. I m(‘sL mmk $1
D 300-FT. HOOK-UP

WIiRE 16 thru 2.,
Glass, plastic insul.; $1
colors. tinned.

D 60 RADIO-TV KNORS

Colored, setoserew
ypes too! 147 to 4%,
Some $1. $1

1500 PCS. HARD-

WARE Nuts, bolts,

brackels. screws. cte.
B Shob pack: $1
D WORLD'S SMALL RA-
DI Germanium kit
lasts for life. Al
parts, instructions.
D 12 GERMANIUM DI-
ES For radio & TV.
Glass scaled, long
leads.
D 30 ‘‘SEALED'' CIR-
CUITS Built-in resist-
or coupler networks.
Reg. 820, $1
D 30 ™M
D’N’'RS
te 1000 VI
porc.; reg.
10

OLDED CON-
\)001 to .
s,

25, o g

"GRAIN o -

WHEAT'' Lamps: by

GE. 1.3VDC; mini
work. Waorth 23¢ ea.

35 TWO WATTERS
D 10 radio-TV val.; 100
ohms to 500K,

T00. ‘)r ’ $1

D ELECTRIC MOTOR
144 1 3000 rpm.
Perm,
100°s of uses.

1

MIKE
cps.  Sensitive.
hideaway, ete.

2 PANEL

LITES

. CRYSTAL
100 to 7000

For $1

PILOT
MH\‘) bay &
screw types; wide
asst. Neon oo, $1
$25 TRANSFORMER
D SPEC. Handy 1trans
former asst for hob-
Dvists, repairmen,
60 RESISTOR SPE-
CIAL .W., carbon,
I)l(’(‘lsu)n \ ari., to
JOW

$20 CONTROL PAK
Some w/switch, car-
bon & W.W., for vol.,
10 types, $1
20 TWIST DRiLL SET
In calibrated case;
1/16 thru 147, Elec. $1

ari I\

D UPER POWERED
PHONE Sens for tran-

sistor  work. 2000 $1

ohms, cord & plug,

Smmlar to CK-722,

2N107.

D RADIATION DETEC-
TOR 100 scrence uses;

for (101.ulmg uranium.

T $1

D 30 POWER RESIS-
TORS Vitreous, cnam-

el, pare., ete. 10-530W

to 10,600 ohms. $1

D 24 PAINT BRUSHES
6 }Lu]r]lc mw,,,

pure bristles. s

of uses. $1

D ORCELAIN
CONDS. 13mmf to .01

mf. 25 vals, Hi-Q,

NPOs. dises too,

D 6 TRANS*RADIO KIT!
*Bl&l( 20 pes. inel.
1\ s, var Lon(l

m Olll l!(u\s!

sockets,  instnms, $4

D TUBE TESTER
Checks 400 tubes,
Complete

Wired

RADIO-TV PARTS

POUND Disc Condens

POUND Di

* CGuaranteed Satisfaction
* Quantities 500-1000 pes.

MImmum 0rders—$2|

Include check or M.O.
returned. C. orders,

ONE POUND Precision Resistors Rep. 563 $ 00
o 2

¢ & Ceramics Reg. $45
ONE POUND Ceraniic Condensers Reg. $100

with Suff:cnent postage; excess
. 250,
iNciUBE POSTAL ZONE in address.

D 60 MICA COND'S'RS
Silvers & 16%. 20
vals. .00023 to (Jl $1
mf to 1000V,

$30 ELECTRC PAK
10mf to 1000mf &
430V, Duals &

triples too.
HEARING AID PHONE

il. With cord &
plug. Us(_ s mike too. $1

30 DISC COND'S'RS
13mmf to .0Imf. 15
vals, \ul)mxnx
iypes to
D 530 RELAY SUR-
PRISE Topular relay
assortment.
satisfaction.
l:] 6 ROLLS VINYL TAPE
m handyv pak. 1000
S $1

Guar.

uses. Strong adhe-
sive; B5-val.
D 50-FT. POWER CABLE

For intercoms. spkrs,

ete, 2 cond. #18.

rubber.

l:] 60 PLUG & REC'T’'LS
Power, battery. s

audio; 15 tvpes

D 40 HI-Q CONDENSERS
NI'O'S too. 20 values.
Finest pore. Reg. $9. $1

D 60 TERMINAL STRIPS

Solder lug type; .1 to
10 lugs. Used $
elec. proj.

D SO COILS & CHOKES

RF, ant, ose, slug-
tuned & IF, 13 (ypes. $1
Reg. 822,

Resistors incl.
precision 17

4 OUTPUT TRANS-

F'M'RS 50L6, B6KS,
etc. Open fmmc 1pos $1
Some $2.50 c¢

2 POWER TRANSIS.

TORS 10 watts. For
audio circuits in cars, $1
ete. Reg. 510,

60 INSULATED RE-

1,

S'T'RS !
Finest (“\Il)uns Xnd( .
St lon 5
D 10 PANEL SWlTCHES
Sensitive - log-
gle, power, ¢
micro. Rog b
D 30 ONE PERCENT-ERS
Resistors: pree, carbo-

50 ONE-WATTE§1S

film,

Reg.
125 FT. MICRO-WIRE
For submini work.
#2414 to 32. Insl. s
tinned stranded.

D 8 RCA PLUG’'N'JACK

SETS Matched pairs,

For lunexi, ampss,

recorders

[ se CONDENSER SPEC.
Moldeds, mica, ceram-

discs. $1

ic, oil, paper,
I35 val.
D 100 HALF WATTERS

Carbon resistors.

30 values. 167 too. 51
10 LUCITE BOXES
Snap top  box tvpes

to 17 sg. For all parts. $1

[] 10-IN-1 PAKETTE
Diodes. = resistors,

clectros, sockets,

lites, wire, ele.
D $12 TUBE SOCKETS
Transistor tvpes too!

Wide variety. 30

asst. styles.

[] 6,.5!LI1CON DIODES
IN21. 1N23, et g

Some worth 10!

MIKE TRANSF'M'R
Mini »ize, Sealed. 100
ohms to 130,000
ohms
D {'!GIANT'’ SUN BAT-
TERY worth $6. 11,7
dia. Uses sunrays &
AC lite cnergy

[] 3 TRANSISTOR IFs
Metial encared. gf
1 square, 456 kes.

@ FREE

BARGAIN CA
WRITE FOR

i

by the POUND!

Reg

per pound

® Cheek ea. item wanted
. Retum ad with order
wt. | Ib. per pak

down; rated, net 30

‘ 131 Everett Ave.
i GHELSEA 50, MASS.
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MAGNETIC AND ELECTRICAL FUNDA-
MENTALS by Alexander Efron. John F.
Rider Publisher, Inc., 116 W. 14 Si., New
York 11, N. Y. 52 x 82 in. 124 pp. $2.50

This book emphasizes fundamental
magnetic and electrical facts and
theories. It teaches about charges at
rest and in motion, generation of emf,
measurements, circuits and Ohm’s law.
Common ever yday things like lightning,
the permanent magnet, exposure meter,
compass, ete., are explained by basm
theory. It makes a fine first book on
the subject.—IQ

TOPICS IN ELECTROMAGNETIC THEORY,
by Dean A. Watkins. John Wiley & Sons,
Inc., 440 Fourth Ave., New York 16, N. Y.
5% x 8% in. 118 pp. $6.50.

A graduate course in microwave
engineering is based on this book. Its
author is the inventor of low-noise
traveling-wave tube, and some of the
information is presented in book ferm
for the first time.

Among the selected topics are: trans-
mission system, propagation along wire
helix, coupling modes, amplifiers using
waves and beam, and fe1 1ites. The book
ends with problems.—IQ

ENCYCLOPEDIC DICTIONARY OF ELEC-
TRONICS AND NUCLEAR ENGINEERING,
by Robert 1. Sarbacher. Prenhce-HaII
Co., Englewood Cliffs, N. J. 72 x 10 in.
1426 pp. $35

This work will be an indispensable
tool for design engineers, patent attor-
neys, missile men, laboratories, Ili-
braries, schools, technical writers and
research workers. It has exact defini-
tions of modern terms, systems, compo-
nents and elements in the electromnics
and nucleal engineering fields, includ-
ing recently declassified information.

There are about 14,000 entries and 1,
400 illustrations. Cross-references are
extensive. Under the word “antenna”
for example, there are 206 entries and
92 illustrations. Graphs and schematics
are libervally scattered throughout the
book.—M G

HOW TO USE GRID-DIP OSCILLATORS,
by Rufus P. Turner. John F. Rider Pub-
lisher, Inc., 176 W. 14 St., New York 11,
N. Y. 52 x 8/2 in. 103 pp. $2.50

The grid-dip oscillator is a device
for indicating 1esonance, so it can
measure capacitance, inductance, etc.
This book shows practical setups for
receiver, transmitter, antenna and
other measurements. All are clearly
explained and illustrated. Nearly all
agree with the latest in lab procedures.
Commercial instruments are described
and illustrated in the last chapter.
—IQ

TRIPLE PINDEX. RCA, Commercial Engi-
neering Dept., Electron Tube Div., Harri-
son, N. J. 54 x 8Vs in. $1.75

With this guide you can concentrate
on three things at once. Over 1,500
tube basings are triply plesented——you
can view three basings at the same
time.

Also listed are more than 400 pic-
ture tube basings, over 200 industrial
receiving types and more than 200
foreign types.—IQ

101 WAYS TO USE AUDIO TEST EQUIP-
MENT by Robert G. Middleton. Howard
W. Sams & Co., Inc., 1726 E. 38 St., Indi.
anapolis, Ind. 572 x 82 in. 136 pp. $2

Know-how is an important ingredient
in making tests and measurements.
This book, by an authority, shows the
best setup and procedure for tests on
equipment, aniplifiers, components, sys-

‘GRIPS THE SCREW!
DRIVES IT TOO!

@ SCREW-
o= HOLDING

2710 14" biades,
4 bit sizes. Avail-
able with shock-
proof plastie
cavered tubing,

Ask For It
At Your Dealer

KEDMAN €0., 233 $. 5th W., Salt Lake City, Ut

:TV PICTURE TUBES

At Lowest Prices

I 10 7.95 17BP4 _.$ 9.95 75'
I 12 8.50 I7CP4 .. 17.00 75 I
14 9.95 17GP4 . 17.60 .75
I 16 . 1200 17HP4 . 12.50 .50 I
16 . 12,75 17LP4 11.50 .50
fe . 14.50 17QP4 9.95 00 §
16 9.95 17TP4 17.00 .50
I i6 10.95 19AP4 16.00 .50 I
16 9.95 20CPa 13.50 23.50

I 16 12.00 20HP4 14.50 24.50
16 9.95 21AP4 .10 9.95
' 17 . 12,50 21ALP4. 15.75 39.95 .
l 1 year warranfy
Aluminized tubes $3.00 for 217: $5.00 for 247 ﬂndl
277 additional, Prwees include the return of an accept-
I able  sumilar tube under vacuum. These tubes are

manufactured from reprocessed used glass bulbs. All
parts and materials including the clection gun mcl
brand new.

ALL PRICES FOB CHICAGO, ILLINOIS. De-
posit required. when old tube i$ not re- I
turned. refundable at time of return. 250
deposit  required on COD shipments old I
tubes must be urned pr Tubes

epa
Shipped onlv to Conti-
and Canada. l

1
1
I WRITE FOR COMPLETE LIST.
1

I—PICTURE TUBE OUTI.ET-—-I

2922 North Milwaukee Ave. 1
I Chicago 18, IH. Dickens 2-2048 |

‘_--------------‘

shipped Rail L\ple\s
nental U.S.
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LaTAYETTE ©

COMPLETELY
WIRED

NOT A KIT!

Unequaled Performance and co M,P LETELY WIRED
Design...The Greatest VALUE In MOT A MITE
The Citizens Band Field!

e 5 Crystal Contreiled Transmitting Positions: Operates at a maximum
FCC legal power input of 5 watts fully modulated.

e Superheterodyne Tuneable Receiver Over Full 22 Channel Band: RF
stage in both Transmitter and receiver, 3 watts audio output plus
large 4” speaker.

e Complete with Transmitting Crystal: Removable front plate for easy
accessability of crystals. Channel 9 crystal supplied. ‘

® 4 Dual Function Tubes, plus 2 Single Function Tubes, plus 2 Rectifiers @ E‘Y 5 @@ B@Wﬁ
for 12 Tube Performance: Compares with units costing 3 times as | B o
much. Unexcelled reception on land and sea with coverage up to 20 or

more miles depending on antenna height and terrain,

® Planetary Vernier Tuning: Controls include 3' position functien switch e g},‘;;;;";m
{transmit, receive, plus transmit with spring return) and squelch noise s Front Plate for
=6 . Easy Crystal
limiter control switch. A ihility
o High Output Crystal Microphone: 2 position push to talk siide switch; i@ ~ il Squelch Control
especially designed for sustained transmit operation with a minimum §& S Ll Switch

of background noise.

e Adapts for Use Anywhere: Modern compact styling. Brackets are sup-
plied for easy mounting of unit in aute, truck or boat. Addition of 6 or
12 volt power supply (separately supplied) adapts transceiver for
mobile operation. Only 4%7D x 6”W x 4”H. ] /

® Anyone Can Operate: No examination or technica) knowledge required " Coax Antenna

— Any citizen 18 years or older is eligible for a license, Simply fill out - Connector,

FCC application supplied with HE-15 Transceiver. 5 Position High Qutput

HE-15 Factory Wired and Tested (Less antenna). 5.00 Down Net 64.50 Crystal Selector Crys_fi:lzmgcrgf_hone

HE-17 Whip Antenna .............ooo i Net 6.85 Planetary  With 2 Fosoan

HE-16 Power Supply For 12 Volts ..................... Net 11.95 @  3Fosition’ vernier Tuning Shde Switch

HE-18 Power Supply For6 Volts .................... - - Net 11.95 e e R g Fir gl

e v A e s - , j
s senn 308 | LAFAYETTE
A ! ame.
FREE! turou GIANT SIZE RADIO Nam

AND: PASTE )
oN POST
CARD'

CATALGG

PAGES P.0. BOX 222 Add 2
_EREE | ‘AMAICA 3L N Y. ress

DEPT. JE-§ CItY....oooveircecesrecicns

r-—-si-ml- e ot S e




NEW BOOKS (Confinued)

tems. Tests are described for bypass-
ing, impedance, overload, power, grid-
current, distortion, wow, balance, ete.

ADVANCED MAGNETISM AND ELEC-
TRO MAGNETISM. Edited by Alexander
Schure. John F. Rider Publisher, Inc., 116
W. 14 St., New York 11, N. Y. 572 x 82
in. 96 pp. $2.50.

This book teaches with the aid of
algebraic equations and numerical
examples. Ferromagnetism, inductance,
hysteresis are among the topics. The
basic laws of Faraday, Lenz, Ampere
and Biot are developed and explained.
Modern applications like the cyclotron,
spectrograph and betatron are dis-
cussed.

This book offers a good foundation
for more serious study in this field—IQ

HOW TO GET THE MOST OUT OF TAPE
RECORDING, by Lee and Sheridan. Rob-
ins Industries Corp., Flushing 54, N.Y.
6 x 9 in., 128 pp. $1.

A Dbetter title for this comprchensive
little book would be “All About Tape
Recorders and How to Use Them.” For
beginners, not foir people who've used
tape recorders for any length of time.

A TECHNICAL WRITER'S HANDBOOK by
Margaret Norgaard. Harper & Bro., 49
E. 33 St., New York, N. Y. 6 x 812 in. 241
pp. $3.75.

One of the best practical guides for
the technical writer ever to appear.
It points out clearly and simply what
to do and what not to do, shows how to

prepare a manuscript and goes into
grammayr, punctuation, abbreviations,
style and types of technical writing.
If you are getting ready to write a
technical manuscript for the first time,
this book can help vou make your try
a good one.—LS

RADIO TELEMETRY, by Marvin Tepper.
John F. Rider, Publisher, Inc., 116 W.
T4th S+, N. Y. 11, N. Y. 6 x 9 in. 116 pp.
$2.95.

This branch of engineering grows
more important each year. Here the
reader will find a complete and up-to-
date account of pulse methods, multi-
plexing, digital techniques and data
processing methods. Various trans-
ducers, receivers, antennas, transmit-
ters, are discussed and compared. No
previous knowledge of the subject by
the reader is presumed.

Much attention is given to satellite
telemetry. Schematics, diagrams and
actual photos appear often. A bibliog-
raphy is included.—IQ

INTERFERENCE BETWEEN POWER SYS.
TEMS AND TELECOMMUNICATION
LINES, by H. R. J. Klewe. St. Martin's
Press, Inc., 103 Park Ave., New York 17,
N. Y. 7 x 9Y2 in. 256 pp. $12.50.

This theoretical book concerns the
specialist who deals with lines that
carry power or communication signals.
It shows how the interference is caused
and how to reduce it. It includes much
useful data such as charts and formulas

for calculating mutual inductance,
measurement of noise, calculation of
interference, star-delta and other trans-
formations, acoustic and electric shock
effects, etc.—71Q

TV SERVICING HANDBOOK, by Gordon
J. King. Odhams Press, Ltd. 96 Long Acre,
London, England. 5% x 8% in. 280 pp.
30 shillings net.

A troubleshooter’s book that also dis-
cusses antennas, test equipment and
alignment. Although British TV stand-
ards differ in some respects from our
own, the fundamentals of servicing
remain the same. This is a practical
book that covers its ground systemati-
cally and clearly.

Chapters carry headings like “No
Raster, Normal Sound” and so on. A
chart then lists circuits likely to cause
the defect and the text suggests meth-
ods tfor localizing same. Sync, sweep
and age networks receive special atten-
tion.

This book can help beginners as well
as experienced technicians.—IQ
RADIO-PHONO SERVICE GUIDE
1959 (Vol. I1). General Electric, Radio
Receiver Dept.. Technical Publications,
869 Broad St., Utica, N. Y. 8V2 x 52 in.

114 pp. $1.
A handy guide that presents complete

schematics and parts lists of all G-E
radios and phonographs from 1957—
1959, It also includes a picture guide
section to help the technician identify
the model number of any set. END

1957-

Just Out

o litoneniznin.t
§. Mast - Offerr Neaded

Veer SUPREME 1960 TV Manval

AMAZING BARGAIN

The new 1960 TV manual is the
bargain of the year. Covers all im-
portant sets of every make in oic
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other annual volumes at only $3
each. Factory service material sim-

] 960

Sureizing Information i

@

|
. 2 j
|

plifies repairs, Includes all data

e G needed for quicker TV servicing.

e Practically tells you how Lo find

sgvREME PUTHCATIONS i each fault and make needed repair.

; B More pages, more diagrams, more
M_M-—W* service data per dollar of cost.

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.
A\ Awmazing bargain, complete, only $3, full price
for all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
Lessons on picture faults, eircuits, adjustments,
short-cuts, UHF, alipnment facts, hints, $
antenna problems, trouble-shooting, test
equipment, picture analysis. Special, only 3

Companion RADIO COURSE, introduction to TV

Tere is your complete radio training in 22 casy-to-follow lessons. (‘overs $2 50
Speeial only.. .. =

fundamentals, fault finding, use of test cquipment. Eversthing in radio,
RADIOC DIAGRAMS

introduction to TV. Sclf-test questious. New edition.
Bupreme is your best soutce for all needed

y r\‘t\@\g’mn
i 4N
Goeicing LY

ot

RADIO VOLUMES

RADIO diagrams and service data. Covers
cverything from the most recent 1960 radio<
to pre-war old-timers; home radios. auto
sets, combinations, changers, stereo, M.,
and portalles. Scnsational values, Only
$2 for many volumes. Every manual has

extra large schematies, all needed align-
ment facts, printed bhoards, voltage values,
trimmers, dial stringing, and helpful hints,
Volumes are large in size, 83£x11 inches,
about 190 pages. Sce coupon at right for
a complete Jist of these radio munuals. e

Supreme Publications

Sold by Al Leading Parts Jobbers

AT AN N NN ENNU AN EOERANEENGEENORNEREN

RN NN N R RNUCNNEUC AN NS EEANHXYENCANOANN S INARO NN

COVERS ALL POPULAR SETS

Here is your service data for faster, easier
TV repairs. Lowest priced. Best by compari-
son. Supreme TV manuals have all needed
service material on every popular TV set. Help-
ful, practical, faclory-prepared data that will
really make TV servicing and adjustment easy
for you. Benefit and save with these amazing
values in service manuals. Only $3 per large
volume. Used by 173,000 wise servicemen,

SIMPLIFIES TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts, printed boards,
servicing hints, production changes, voltage
charts, waveforms, and double-page schematics.
Here are your authentic service instructions Lo
help you do expert work quicker; and priced at
only $3 per large annual manual. Repair any
TV model ever made by having in vour shop all
15 volumes as listed in coupon. Your special
price for all, only $12. ©r try the new 1960
TV manual to see what an amazing hargain vou
get for $3. Send no-risk trial coupon today.

NO-RISK TRIAL ORDER COUPON

The yepalr of any tele-
vision set s really simple
with serviee

Supreme TV
manuals.  Every set Is cov-
ered in a practical maonner
that will simplify trouble-
shooting and vepair, Thas is
the help you need to find
toughest taults in a  jifty.
Most $3 TV solume cover
a whole year of service ma-
terial. New Television Serv-
icing Course will aid you
i fearning TV, Be wise,

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

Radio Servicing Course,$2.50 1

T Additional 1957 Tv, $3
{71956 TV Manual, $3.
[ Early 1955, $3.
RADIO volumes I 0 1952 TV, $3.
specially priced l 0 1948 TV, $3.

1955 Radio Manual, only $2 !
1954 These annual
1953

1952

each. ..
THIS GROUP |
ONLY |

1949

1948
1947
1946

0000000000000 000000

1926-1938 Manual, $2.50
(0 Radio and TV Master Index, 25¢ 1 Address:

Rush today TV manuals checked ] below and
Satisfaction

260 Popular RADIO | Ragip manuals at left.

1959 Diagram Manuals

1958 at only ID New 1960 TV Manual, $3. [J Early 1959 TV, $3,
1957 $D 50| [ Additional 1959 TV Manual, $3. [] 1958 TV, $3.
1956 each. ...

{1 Additional 1955 TV, $3.
0O 1954 TV, $3,
(J 1951 TV, $3,
1951 [0 1957-58 RCA TV Manuul, $1.50
I950§ ?at only $2_5_2| O New Television Servicing Course, complete. .. .$3.
0O X am enclosing $. e vs .

[d Send C.0.D, I am enclosing $. «+ « « deposit.

1942
I94l§ S I
1940 EACH |Name: esec sttt ssrcsesertettecsesrent s

suaranteed.

{J Early 1957 TV, $3.

@ &
AN EEMNE UMW NNMEETSANNERCEERR AR

{01953 Tv, $3.
(J 1949 TV, $3.

« o o Send postpaid.
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SCHOOL
DIRECTORY

GET INTO

ELECTRONICS

V.T.X. training leads t{o success as
technicians, field engineers, speclal-
fsts in communications, guided mis-
siles, computers, radar and .nutomatlon
Basic and advanced courses in the:

and laboratory. 2. degrec in elec
tronies in 29 mos. B.S. in ele(‘txonlc
enginecring _ obtainable.
credited, G.I. a
all branches ol electronics with major
companics.
Dorms. campus.

Start September, Fcbruary,
vah School graduate

or cquivalent. atalog
VALPARAISO TECHNICAL
INSTITUTE
Dept. C Valparaiso, Indiana

ENGINEERING COURSES

Qgption Electr.on'ics or Power
Mechanical, Civil & Physics
Also in Liberal Arts & Business

™ Administration—Accounting
%7’ presented through

b4

HOME STUDY

Resident Classes Alsc
Available if Desire

PACIFIC INTERNATlONAI.
COLLEGE OF ARTS
& SCIENCES

Primarily a correspondence
schoaol

Hollywood 38,

a» SCIENCE
- ENGINEERING

BACHELOR'S DEGREE IN 27 OR 36 MONTHS

PACIFIC
INTERNATIONAL

c As

5719-M Santa Monica Blvd. Calif.

Accelerated  year- l‘uln\d program: Aero. Chem Civil,
Elec., Mech., Metal.; Math., Chemistry, Ph\":lcs Modest
rate. Earn bo. nd New classes start June. Sept Jan., March.

Catalog. 1550 E Washmgton Blvd., Fort Waync 2, indiana.

INDIANA TECHNICAL I}ULLEGE

PHOTOS

RADIO-ELECTRONICS can  use
good photographs of service
benches, service shops, high-fidel-
ity audio layouts, and any other
interesting and original radio-
electronic devices.

We will pay $7.50 each for good
professional photos or equivalent,
suitable for reproduction.

Full information on subject photo-
graphed will increase their accept-
ability.

THE EDITOR

Radio-Electronics
154 West 14th St.
New York 11, N. Y.

1960

Learn Transistor
Electronics At Home!

B Prepare now for a profitable
career in this growing field. Learn
theory, construction and appli-
cations of all types of transistors
with this proven home-study

course from the Philco Techno-
logical Center.

FOR FREE INFORMATION
PLEASE WRITE TO:

PHILCO.

TECHNOLOGICAL CENTER

.. "C" and Ontario Sts., Philadelphia 34, Pa.

engineering degree in 27 months

Grasp your chance for a better life. Rapid advancement,
Belter income. BACHELOR OF SCIENCE DEGREE IN 27
MONTHS in Llut e-xlmm(s or Power major), Mec
Civil,  Aero. “he

Business Adini
Transport Mgt, s Tore prafessional
class hours. Well-equipped Campus. Dorms.
Modest costs, Year-round oper \Uon Founded 1884. Enter
July, Sept., Jan., March, Write 4. G. McCarthy, Director
of Admlssmrs for Catalog and “‘Your Carcer in Engincer-
ing and Commerce’’ Book

TRI-STATE COLLEGE

2450 Coliege Ave.
Angola, Indiana

ELECTRONICS

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17. MD.

ELECTRONICS BOOKS

1.C.S. will send you FREE 3 valuable
booklets that tell you where the big-pay
jobs are in Radio-TV Electronics...
who are the industry's most-wanted
men . ..how you can ‘“cash-in” in a
big way on your future. There’'s no
obllgatwn Don't delay. Mail the cou-
pon now!

|

>
% n 8
2
8

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 40683D, Scranton 15, Penna,
Please send free success book, sample lesson, and catalog checked.

[ General Electronics [ Radio-TV Serv'g ] Practical Electrician
0 Industrial Electronics [0 Sound Equipt. Serv g OJ Profess’t Eng. (Elec.)
(1 Radio-TV Eng'r'g (1 Eiectrical Eng'r'g [ Electrical Drafting

{1 Electranic Servicing [ Electrical Tech. O Other
Name. Age
Addres:

City State,

|
|
|

prepare for your career in

ELECTRICAL
ENGINEERING

COMPUTERS

At MSOE, you can equip
yourself for a career
in many exciting, grow-
ing fields: MISSILES
RADAR ¢ AUTOMATION
RESEARCH ® DEVELOPMENT
ELECTRICAL POWER
AVIONICS ¢ ROCKETRY

‘When you graduate from
the Milwaukee School £
of Engineering, you are i#
prepared for a dynamic
career as an Electrical
Engineer or Engineer-
ing Technician. Under
a faculty of specialists,
you gain a sound
technical education in
'modern, completely
equipped laboratories
and classrooms. As a :
result, MSOE graduates
are in great demand
and highly accepted by
industries nationally.

At MSOE you will
meet men from all
walks of life and all
parts of the country
— some fresh out of
high school or prep
school, others in their
twentles——veterans and’
non-veterans.

You can start school in any one of
- four quarters and begin specializing
immediately. Engineering technicians
graduate in 2 years with an Associate
in Applied Science degree. For a
Bachelor of Science degree in Engi-
neering, you attend 4 years. A 3-month
preparatory course also is available.

H
i

FREE CAREER BOOKLET!
If you're interested in any
phase of electronics, radio or
television, be sure to look

4’,...- = y.« vour
CARERN

' f—g{r:ﬁ (o

‘ﬂ into the programs of study
7 B offered by the Milwaukee
2 . School of Engineering., Just

mail the coupon.

LR LA LR TSy )

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. RE-560, 1025 N. Milwaukee St.,
Milwaukee, Wisconsin
Please send FREE Career Booklet. I'm
interested in [ Electrical Engineering;
[J Electronics {0 Computers
{0 Electrical Power O Radio-TV
[J Mechanical Engineering,

PLEASE PRINT

PR g 3 ) T g L Bl ]

Name: Age,

Address.

City:. Zone, State,

[ I'm eligible for veterans education beneﬂts []

5-123
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BARRY’S MAY SPECIALS

® Choke Approx. 6 Hy @'® VHF Transmitter. Per-| o Sale—Monster Sola Con- o Telephone Wire, 3,000 tt,
I 0 Ma, 26 Ohms DC Res., (ﬁ*cr for 2 meter and/or|stant Voltage Xfmrs, Ltd. | reels, fwisted pair tulephnnpl
Wt, 81 1bs, ‘1‘4 nieter conyersion. Late, | Qty. Type 2 30M814 (JKVA) | wire, No. 20 conductor made
$3.00‘n})%(}9m (losian,l L'.;'os two G'OIH: 95-125/190—250 V @ | of combined copper & steel
16201’s into single Amperex ey. 1 plase. Out @ 115% | strands for sood conductis-

I @
I]f,nf?({“\_h_e\?”3]{;‘(‘,[?!’;03{"’3:)?- 6460 Twin triode. Xmtr only [ 167, @ 4000 VA. Line Reg.: | ity & hish  fensile stxrih.l
or sl pwi supplies. Rated 47 x ‘4 x 117, Only 3% |2 19 $215.00, Type #50M- | $10.00 per reel (per case of
0.02 Bvs @ R85 Amps. DO Ihs.  Complete with 1036% 1815 (5 KVAY © In: 95. | 2 recls) ... e 831800
Toot V. 1780 V. RALS, Tn- chronie antenna. Furnished 125/190—250 V @ 60 Cy. ¢ LAE-4RF Sig. Generator

o e Gt | COMDlete with A and B Bat- 1 phase, Out: 115+ 19 @

I‘L\:w{]};p,‘_};é ;7‘05(01‘ tery Tack and connection | 5000 - \. Line reg.: t/{l(g: SHS'UUl
=0 ¢ oW L eable,  and ts(‘l}vmnti(' & $295.00 | * LAG-I RF Sig. Gen I
® Heavy Duty Blower W/- version info, Battery wt, . 1,200-4,000 Me. 105 VAC,

lM(g Bracket. Motor oper, 1|35 Ibs.  (water-activated | ® New. Westinghouse !NII_GQ 60 CPS. L. ,..’$395.UOI
L5 VAC @ 60 CTS. Un-|batters). Sale price $15.00. | Silicon TV 'Rectifier, Re-
used, Complete w/AC corc A places TV Selenium Recti- |  Industrial Instrument.|

I& plug. Cools 4-300A, 4- |5 H]lC]koE( §F33tTll|b8 %‘,‘he(CReri gmrsl and gives vou greater | Limit Bridge LBl-I)SI\Za\.\.I

ey T e B credd Lab Tested 0.K. Good | B plus oltage.... ... 1.20 $240.00
10003 tubes. ete. Wit S&}‘)S)\S working cond. ... $125.00. pus .

JCat #4-640. o Hickok 533A Tube Ghock. | 5« §TR Vibrator Xfmr. In: 3.75‘76“0" VTVM s!\‘Igdeﬂl]
e SSB Low Capacity Fil.|®. 'C‘f’ £ ube Check- 12592 V. (115 (PS8). Out: PSRRI 111 N
[Xtmr, 1112 110 VAC 60 CPS; ond working conteh 1y 1S (300 V. @ 100 Ma.. 506 | ¢ € reasasp vxor Band
IEN‘: l.f)/gl,ﬂ.,@ g.,';il,l','%"?' Tror ) . ® Hammarlund Super-Pro | Sig. Gen. Dwr Meter $45.00|
Se w o8, a9 48 T . ~ » -

aher 5 ar 10 Vot 1l | New! lab quality (505) | Power - Transformer. - Pri: | Shallcross Model 621-4
Xmte tubes. Good for 8724 | AC & DC Ammeters, Micro- Sec. 4 Percent Limiting Bridge,
|,-(.mﬁm»_\v_ New.  V.Insul;|ammeters, and Voltmeters. RALS $90.00
) 13.95 | Also  lab-quality Megaers. g

. Sec: 63V, @ 7

10,000 VAC, k 4 Amps V@2 Amps. 5.0 i

- Th ted 5 A 3 2 Amps. 4. ® Gammascint Model CAE
¢ Dual Fil. Xfmr. (0.F,) arecs?‘R‘gllfsu-rR%;c:e?’s“ﬂl:Jyzfi?;s e SoAmps. Wit 2004 | 1002—10 times more M'n\'i—l
[ i 110 VAC @ 60 OPE, Write for catalog YEW. | 1% - e ~$4.50 | tive than a Geiger Counter,
Sec. 6.3 VAC @ 12 Amps, * Hallicrafters $X-28A Re. | New—camplete ready e
6.3 VAC @ 6 Amps, Wr: AmA 1 ’ - . | crate  w/batterie i
[6% lbs suc  aaicannd ® T6I/AXT2 Television|placem’t Power & Trans e e 819,95

33 & A A rmer. Pric 115 or 2° boxed
Transmitter With Mounting | former. Pri: 115 or 230 VAC

(o 4 X $2.00. | B2 cket (Unused) $39.95 ‘f(,b_)n"g\/(%r{ T\[S,l %‘;{' o e Geloso_ Tape Recorders

I,.ne‘:e,._ T{';Z:ﬁ,tt oﬁ;ﬁn ‘\{T(t' e Il Mcter Citizen Band An- |63 @ 5 Amp: Reg.  $179.95—Demonstra-

. 3 tors available — like new
Mounts in hole 3-3/i¢”.|fenna, Spring & Base As-|Amps. $5.50 | condition only.. ... $99.‘00|

7 s o . fillins | Sembly. New Ward Products A .
Ir‘kn/lh)‘l‘,ll;l}‘“i':\,“.“ﬁ \I‘I,:“'f’:. Corp. Terfect for Mohile in- | & TCS Noise Limiter Kits, | , o 0il Capacitors in
imhﬂx‘f‘ri{zll é20 ‘.VQA(“ lsllli]r(: stallation. 3 units reg. net Somplee \v/mstm(‘tm&s&. ote container (2 wra ({7’3]
ete, Net Wt: % 1bs Stk |(or $17.50. Sale. $12.00 ¢ ] 1,000 YDC + 6 Wead @ =00
E3ER300- Brand new. e Scope Xfmr W.E. Pri:|® Small Hammarlund Su- | VDC. .. e 81.00]
95.| 115 V @ 50/60 CPS per Pro Choke. 120 Ma. DC. .

: N Sec. (1) 1000 V. @ R Ma Res: 920 Ohms. Test v:2500, | ® Johnson Citizens By"‘”‘!l
* 0il Xmtg Canacngr (2) 6.3 V. @ 2.2 Amps, | Wt 7 Ihs.... $1.50 Transcelvgr. 27 Mc (12 VDO
Mfd. 1500 C W, Wt (3) 65 v @ 97 D, and 17 VAC). model 242-
Ilh.\. . U e vl THORDARSON CHOKE | 195. Choose 1 of 5 separate
(4) 5 [ @ 3 Amps. SPECIAL. 5 Ty 200 )a. channels at flip of a switch.

® Oil Xmtg Cap. 8 Mfd C.T. Elcetrostatic g § i 3i T e t fip o g
| 0 VDC W. Wt 21 o Sotla 4k N Herm. sld. Conipact. Side Excel  receiver  selectivity
|5q 'D‘ - Wo Wit 2% 1hs. _ :‘_\hl(:l"ll . insulators, 1600 V. insul. and  sensitivity, Juilt-in
Sck # KS&545. ... $3.00, 5/16" 1L x 4 %" W |approx. 115 ohms DU res sauelch. Meets all WOC regs,

e G.E.Pyranol Cap. | Mfd. | %072 Wt. 11 Ibs. Srock | 2147
l@ 6000 VDC. Nt Wi i | BT o

$3.75 1ps,

2% x 3%”. Wt: 2% | Complote w/mike and orys-
e I tals for channel. Bx-and-nmvf

1bs, . 95. 101 Public Ad{dress Unit. Tn:]e Hi Pwr Xmtr Special. | factory stock.. 39.75¢,
3V, @ 60 CPS, Unused, | Complete Xmtr P-P 5736's

® Battery Charger 2 Mtrs |10, & 00 CUS. Y it ‘ * Sonotone rechargeable

IG/IE V. Signal Corp, Tl | Uses four 6L6's PP 1 aggéle&l{j w/P.8. L : ....$490.00 flashlight battery cartridge.'

1284, . ..$35.00 . * T-17 B Microphone. Plugs directly into AC out-

e 6 KV RF Transformer.| Brand new in sld.
H ’1"‘;'%“,\&0?,”"35;’8 SHE Loil Filled.  Tterm, 810, Dia- | pkaer o §
JERE S8 € O AVEW  evam clearly stencilled  on
I-”ml' Orig. bhook & Cali, unit, 4167 If x 77 W x (i%"l-——'——-'—'—'——'——'—————'——'|
v gy i, 110000 FwN gt 1P Ben] 1 ges, TUBES, TUBES, SEMICONDUCTORS DIODES. |
. - ig olt, Pwr "X -5394 . . ' 0 ‘ g .
ougply. In: A8 V@ 60 prate Transformer, 1100 | LARGEST DIVERSIFIED STOGK OBTAINABLE. WRITE|
La.oon CViEE Dhase). Out: AL VAC @ 250 Ma.) FOR FREE TUBE CATALOG. i
; 2 = > COS ratings. Pri: 120 VAC
2010 1. Tomprerurd | @ 60 CPS. Herm. yld. new| IF_ YOU HAVEN'T RECEIVED OUR WINTER-SPRING
e 5o By 40 B0 WOWPR St " 1L X GREEN SHEET CATALOG WRITE AWAY FOR ONE!
| By, NYC. shi‘ppin,‘:-\\'t“/x 390’0 TODAY. Chock full of specials on components, equip-

|~ BC-603 Power  Supply, | 68" H Relay R-acks. g9~ 1 ment, tubes. Get your copy today!

Comp. wired, ready to op-|ay IR i q Qe f] .
erate, Tor the popiilar BG. ]‘]‘“ t('?"t(«l(:x}l(:ar]gl;)oi'i. -Us};({“i Factory authorized distributor for Westinghouse &|

ﬁgzmrfcvrisl.a H‘gz(gxz‘tj%t (co]l)\ good_condition, needs touch | N.aﬁonal Electronics on tubes & Semiconductors. Dis-
aperation, .o $9.95 ::[I;IH:IJS ‘\!\;E):‘O%??I_i;fh;'lgzgt'gé’frlbtln‘ors for: E. F. Johnso.n, B & W., General Elec-l
» G.R.VIVM Type 726-A o " " fronics, Hammarlund, National Co. TMC, & others.
|5 scates. .. 1$90.00. Ife“%?ﬂll‘];fg[;'s' ':""Isit([}‘i (:ﬁ:)sfx'd If you're ever down our way—come in and visit us.
I-G.E.Standing Wave Ratio | 287" x 1814, Molden f’rz\m{xl We are open Sat. from 9:30 to 3 pm. Mon. to Fri.
IMetcr & Bolometer. $14.95. |for casy hanging.  Slide-O| 9 am to 6 pm. All mdse guaranteed.

e G.-R.Wave Meter Model | @0dy map index. Moun-

s e | fains stand up mearly an
III,II_':?A' R,[‘?JIZ"”%‘,.}S” \Ig”)t(d inch.  Feel the carth's m—l Walker 5-7000 l p
]2“01' M(i ;’Sh“inlvA Used. | PosTabhy, A conversation
wood condition. Lal) cl’ked. | 2¢€: el tg).r. denNon th(‘-l
I $69.00 Shack.  Specity  Map  of
TR U8 AL or the Waorld, Both L U
I ON

let to recharge, New factory
stock ..o $7.95

'- Hickok Type Tube Tester, | $9.95 each. 5 1hs. shs. wt.
Model 547. ... . .8$55.00. -

® Triplett Tuhe Tester Mod- | pacitor
let 1183°SC. ... "$45.00. 11
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RADIO-ELECTRONICS pays $3.00 for good

cartoon ideas and $15 and up for finished work.

ADVERTISING INDEX

Radio-Electronics does not assume responsi-
bility for any errors appearing in the index
below.
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never before such quality of performance and
versatility of application at such low price

DESIGN : |

Yes, hete’s a classic design in modern, compact microphones—small, slender, unobtru-
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance
quality of the Series among a great host of applications. ’

The Dynamic Models 335H (high impedance) and 335L (low impedance) operate
with highest quality characteristics in TV and radio broadcast usage, in professional or
home recording, public address, almost unlimited other lavalier, hand or stand applications.

The Ceramic Model 331 is a voice range unit specifically engineered for excellence in
communications applications, 27 megacycle citizens’ band use, and paging.

Ceramic Model 333 is 2 wide-range microphone offering a similarly high new level
of perfection for tape recording, P. A. Systems, etc.

Crystal Model 332, with satin chrome body and cap, black grille, is already famous
through widespread use. Performance throughout the series is of the highest order. THUS,
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your
first opportunity.

Frequency

Model Type Output Raonge Impedance Finish List Price NGTE: Madel 331 has momentary-
on, spring-return switch, is fue-
331 Ceramic | -56 db | 300- 5,000 High Black Body $17.90 nished with hang-up bracket.
end Grille, Cable provides for audio and re-
333 Ceramic | -58 db | 30-12,000 High Chrome Cap 17.90 lay connections. All  other
r dels have slide switch with
335H| Dynomic | -56db | 50-12,000)  yigh TV Grey Body,] 26.50 lack-on” position, are complete
Chrame Cap with lavalier and stand adaptor

3351 | Dynamic | -57 db | 50-12,000 Low ond Grille 23.50 with 53.27 thread.

THE

i KNGWN THE WORLD OVER
CORPORATION, CONNEAUT, OHIO

In Canada: Canadian Astatic Limited, Toronto, Ontario
Export Sales: Roburn Agencies, Inc., 431 Greenwich St., M. Y, 13, N. Y., U. S, A.

GO BY BRAND ..
GO BUY ASTATIC

SC———_



o help you sell more

RCA Silverama Picture Tibes

eeo the All-New replacement picture tubes that command premium pEice and profits.

Here are the facts —proof that RCA Silverama is your customers’ best picture tube buy.

FREE OF GLASS DEFECTS. Glass cord lines, scratches,
chips, or buffed faceplates asé common defects found in many
brands of tubes made with used glass. Surest way to avoid
these defects and also obtain the latest optical advances in
faceplate engineering: an All-New RCA Silverama!

FINEST SCREEN QUALITY dvanced screen coating and
bonding processes combined®yith RCA’s giant vibration-free
screen settling machines Yagsfite the maximum in picture
screen quality and uniformity.

RCA “KNOW-HOW” RC continuous product research
and advanced design engin have resulted in RCA Silver-
ama picture tubes being stepsiahead of all other brands.

Férama is manufactured in the

furing plant using all-new pre-

CA Silverama is the world’s
® Silverama

WORLD’S FINEST. RCA 8
world’s most modern manyfi
mium-quality materials. Regult?
finest picture tube.

Electron TYube Division Harrison, N. dJ.

@ RADIO CORPORATION OF AMERICA
®

Visit RCA at the 1960 Electronic Parts Distributor Show.

Our Booth is North Exhibit Hall No. 874, and our Display Rooms, 659-661.



