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Transmitter Monitor
Hi-Intensity Lamp

SERVICE

TV Vertical Sweep
Rotary Stepping Switches

Stereo Tape Recorder Syncs
Slide Projector Automatically

(See page 32)



WORLD’S LARGEST SELLING

o worLD'S NEWEST : Hand Size v-o-m's

S0P 0PSB ODROIONDDDOGSN

ODEL 310
INTEANALLY SHILLOED

& 4 3 $.A
! MIDE IN U.S.A,
TRIPLETT ELEC. | ' UFFION, 0.

JNSTR. CO.

— ! :
R — ) 1_.?'4.‘1-: H
1
75\ e
i 7 © \DE N U.S.A.

’ " X b . L ad ¢ - 4 c '
COM i RIPLEYY ELEC. - \urFIoN, 0. |

\,-3 ~ _/ . INSTR. €O. ll'!lillﬂ‘l:“,”' o ]

1 HAND SIZE AND LIGHTWEIGHT, but with the features of full- 310-C PLUS FEATURES
size V-O-M's, 1. Fully enclosed lever range switch
2, 15,000 Ohms per volt AC
(20,000 O/V DC same as 310)
20,000 OHMS PER VOLT DC; 5,000 AC (310)—15,000 AC (310-C). 3. Reversing switch for DC measure-
ments

EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and
range settings. The first miniature V-O-M's with this exclusive MODELS 100 AND 100-C
feature for quick, fool-proof selection of all ranges. Comprehensive test sets. Model 100
includes: Model 310 V-O-M, Model 10
SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnaetic fields. Clamp-on Ammeter Adapter; Model
FITTING INTERCHANGEABLE test prod tip into top of tester makes it the common 101 Line Separator; Model 379 Leather
probe, thereby freeing one hand. UNBREAKABLE plastic meter window. BANANA- Case: Madel 11 leads. (§78.00 Value
eparate Unit Purchase Price.)
TYPE JACKS—positive connection and long life. MODEL 100—-U.S.A. User Net..$74.00

Model 310—$42.00 Model 310-C— $53.00 Model 369 Leather Case—~ $4.00 MODEL 100-C—

- i Same as above, but
ALL PRICES ARE SUGGESTED U.S.A. USER NET, SUBJECT TO CHANGE . with Model 310-C,

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO0

IDES WN I ET RS FIELD ENGINEERS * ELECTRICAL, RADIO, TV, AND APPLIANCE SERVICEMEN » ELECTRICAL
CONTRACTORS * FACTORY MAINTENANCE MEN « ELECTRONIC TECHNICIANS =« HOME OWNERS, HOBBYISTS
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What Does electronics Mean To You ?

As you know, this is the “electronics age.” And
electronics technology is changing so rapidly that
the average technician’s store of knowledge is
highly obsolescent. He must get more education
or get out of this field! He must understand funda-
mental principles and concepts. Only on the basis
of such understanding can he easily adapt to the
swift changes now occurring.

The technician who knows only the “how” of
electronics is left behind again and again by new
designs and techniques. But by comprehending
the “why,” he remains an expert — well paid and
respected in his field.

Where Do YOU Go From Here?

Are you standing still? If you mean to be an elec-
tronicsman, get with it. You must prepare for the
swift changes which are now occurring. Grantham
strong-foundation training in electronics engineer-
ing technology leads to non-obsolescent skills —
to skills which are based more on reasoning than
on merely doing,

Earn Your FCC License and Associate Degree
The entire Grantham educational program is five
semesters in length. Semesters 1, 2, and 4 are of-
fered by correspondence. In the first two semesters
(by correspondence®) you earn your first class
FCC license and radar endorsement. But you don’t
have to stop there.

In today’s world of electronics employment, an
FCC license is important and worthwhile, but it’s
not enough! Without further education, you can’t
make it to the top. Train with the School which
gives associate-degree credits for your license train-
ing, and offers you the opportunity to advance be-
yond the FCC license level to a college degree in
electronics. The entire curriculum is as follows:

Semester 1 — Basic Electronics Technology

(by correspondence, * 80 lessons)

Semester 2 — Communications Circuits & Systems
(by correspondence,* 80 lessons)

At this point you are prepared to pass the FCC examination for
your first class radiotelephone license.

Semester 3 — Electronics Laboratory
(in residence, or credit given for practical experience)

Semester 4 — Advanced Technical Mathematics
(by correspondence, 80 lessons)

Semester 5 — Circuit Design, & Computer Technology
(in resident classes)

Upon completion of the five-semester curriculum, you are awarded
the Degree of Associate in Science in Electronics Engineering.

Grantham School of Electronics

1505 N. Western Ave. 818 18th Street, N.W.
Hollywood, Calif. 20027  or  Washington, D.C. 20006

Telephone: Telephone:
(213) 469-7878 (202) 298-7460
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Credit for Practical Experience

Technicians who have had extensive practical ex-
perience in electronics may receive credit in
advance for Semester 3, thus reducing the resident-
instruction requirement for the associate degree
to one semester — Semester 5. Also, credit for
Semester 1 may be obtained by the passing of an
advanced-standing examination. Details concern-
ing these credits are found in our current School
Bulletin. Ask for your free copy.

Accreditation, and G.I. Bill Approval

Grantham School of Electronics is accredited by
‘the National Home Study Council, and is approved
under the G.I. Bill. For seventeen years, Grantham
has been preparing men for successful electronics
careers.

It’s Your Move

The move you make today can shape your future.
Begin now with a step in the right direction —
Step #1 — and then follow through with Steps
2 gandl

Step #1 is a simple request for full information
on the Grantham Associate Degree Program in
Electronics. You take this step by filling out and
mailing the coupon shown below. We’ll send full
information by return mail. No salesman will call.
Step #2 is earning your FCC first class radiotele-
phone LICENSE and radar endorsement. You
complete this step in the first two semesters of
the Grantham educational program.

Step #3 is earning your ASEE DEGREE. This
degree is conferred when you have earned credit
for all five semesters of the Grantham curriculum.
Step #4 is getting a better job, greater prestige,
higher pay on the basis of your extensive knowledge
of electronics. ‘

It’s your move! Why not begin now with Step #1.

*Semesters 1, 2, and 3 of the Grantham electronics cur-
riculum are available also in resident classes at our Wash-
ington, D.C. school — at the address shown below.

Grantham School of Electronics
1505 N, Western Ave., Hollywood, Cdlif. 20027

Please mail me free literature describing Grantham
courses in electronics. I understand no salesman will call.

Address
City. State Zip

[
[
|
|
|
{
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|
|
|
|
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“When you guarantee finer color pictures...

.. like we do, you better deliver!” says
George Comer and Bob Garrison, of
Capitol TV Sales and Service, Atlanta,
Georgia.

“We install antennas for many dealers,
retailers, chains and depariment stores
here in the Atlanta area. They look to us
to give their customers the fine color re-
ception their customers were guaranteed
when they bought their sets. We make
sure we deliver the best possible color
pictures by installing JFD Color Lasers.

“Before using Color Lasers, we installed
VHF LPV Log Periodics. Frankly, we
didn’t think a combination 82-channe)
antenna would work so well across the
VHF, UHF and FM bands. But the Color
Laser is proving it to us where it counts
— in happy customers and protected
profits.”

George Comer and Bob Garrison know
from experience—like other professionals

—that JFD Color Lasers come through
with the superb reception people expect
from a professional service company.

Only Color Lasers offer:

{1 BRILLIANT COLOR — flat (frequency
independent) response across each chan-
nel, free from suck-outs or roll-off. Keeps
colors vivid and alive.

] PATENTED W-I-D-E BAND LOG PERI-
ODIC DESIGN — the most efficient ever
developed — provides higher gain, better

signal-to-noise ratios, needle-sharp di-
rectivity. Eleven patents cover its revolu-
tionary space-age design.

{1 MORE DRIVEN ELEMENTS. Harmoni-
cally resonant capacitor coupled design
makes dual-function elements work on
both VHF and UHF frequencies. Entire
antenna (not just part of it as in other fog
periodic imitations) responds on every
channel.

{J LUSTROUS, ELECTRICALLY CON-
DUCTIVE GOLD ALODIZING promotes
signal transfer, protects against corro-
sion, enhances appearance.

The Best Antenna for Color TV is The
Color Laser by -

®
i = re
'3,: : 4
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Now at your JFD distributor!

JFD ELECTRONICS CO. 15th Avenue at 62nd Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela

LICENSED UNDER ONE OR MDRE OF 11.S. PATENTS 2,958,081; 2,985,879; 3,011,168; 3,108,280; 3,150,376; 3,210,767, RE. 25.740 AND ADDITIONAL PATENTS PENDING IN U.S.A. AND CANADA. PRODUCED BY JFD
€LECTRONICS CO. UNDER EXCLUSIVE LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION. LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,955,287 AND 3,015,821 AND ADDITIONAL PATENTS PENDING.

Circle 9 on reader’s service card

RADIO-ELECTRONICS



—

[

-

Radio-Electronics

December 1967 VOL. XXXVIII No, 12
Over 55 Years of Electronics Publishing

CAREERS

38 Your Future in Electronics ....................... Ray Clifton
Upgrade yourself . . . opportunity is knocking

40 Q & A on an Electronics Career
40 Electronic Schools Directory

41 The FCC License ... and How to Get It ..... Thomas R. Haskett
Your ticket to exciting jobs

CONSTRUCTION PROJECTS

32 Build a Solid-State Tape/Slide Synchronizer . .Robert S. Havenhill
Let your tape recorder trigger your slide projector

34 The Solar-Powered Gamma Goat ............c00unn John Hoke
ne way to get your youngsters interested in electronics

43 30 Basic IC Projects .........covuovnieeviananss R. M. Marston *

Useful applications for an 80-cent
integrated Circuit—Part 1 of a series

52 A Compact, High-Performance Flutter Meter ....Earl T. Hansen

Spot tape recorder speed variations within 0.1%
Build a Professional Qualit
Keep tabs on your

CB, ham or commercial two-way rig
59 Build a Two-Way, Two-Way Lamp ............ Byron G. Wels

Inexpensive low-cost, high-intensity light
and transformer—less_ too

56 Transmitter Monitor...... J. P. Neil

SERVICING
16 Inthe Shop ... WithJack ...cvevenvnavnseaenass . Jack Darr
Service Clinic

49 Vertical Sweep Manual ......... J50h 00 I Homer L. Davidson
Ups and downs scanning problems

GENERAL ELECTRONICS

46 Rotary Stepping Switches ............ciiieiuinn +.Tom Jaski
Part 2 of 2 parts . . . round and round it goes
62 Equipment Report: Ampex 985 Music Center

67 Equipment Report: Amphenol Millivolt Commander

THE DEPARTMENTS

82 Annual Index 88 New Semiconductors
6 Correspondence and Microcircuits

78 Miss-Q 4 News Briefs

78 New Antenna Equipment 92 Noteworthy Circuits

75 New Audio Equipment 87 Technotes

80 New Literature 93 Try This One

79 New Products 72 Reader’s Service Page

P 34-IT RUNS ON
SUNLIGHT

{ ‘a’
p 56—XMTR MONITOR

p 49-VERTICAL BUGS

RADIO - ELECTRONICS,
DECEMBER 1967, Volume
XXXVIll§ No. 12, Published
monthly by Gernsback Publi-
cations, Inc.; at Ferry St., Con-
cord, N. H. 03302

Editorial, Advertising, and Ex-
ecutive offices: 154 West 14th
Street, New York, N. Y. 10011.
Circulation Office, Boulder,
Colo. 80302.

Second-class postage paid at
Concord, N. H. Printed in
U.S.A. One-year subscription
rate: U. S. and possessions,
Canada, $5. Pan-American
countries, $6. Other countries,
$6.50. Single copies: 60c.
© 1967, by Gernsback Publica-
tions. Inc. All rights reserved.

POSTMASTERS: Nofices of un-

delivered copies (Form 3579)
to Boulder, Colo. 80302,

COVER FEATURE

p 32-SLIDE TRIGGER ON
TAPE

Equipment shown on cover:
Sony Superscope Tapecorder
TC-200 and Nikkormat
Autofocus Slide Projector.

p S9—HI-INTENSITY LAMP

e
o *

&

-
(]
x

o

a1

o P

Member,

Institute of High Fidelity.
Radio-Electronics is indexed in
Applied Science & Technology

Index (formerly Industrial

Arts Index)



I'he new Sony FM Stereo Tuner is
; highly sensitive. It pulls 1n the weak-
est stations sharply and clearly. For
all its sensitivity, 1t is unusually
insensitive. An ingenious new cad-
mium-sulfide CdS bandpass RF
attenuator protects weak stations
from being blanketed bv strong sig-
nals. There’s so much to recommend
the ST-5000W. Double-tuning IF
transformers, at all 8 stages of the
IF section, reject spurious signals
and noise. A 5-gang, high precision.
silver-plated tuning capacitor con-
tributes to excellent sensitivity. A

tuning meter pinpoints the center of
any channel visually. Another meter
helps adjust the antenna for maxi-
mum signal pick-up. A stereo switch
automatically selects the correct
mode—stereo or mono. An indicator
light spots stereo programs, An
adjustable muting switch suppresses
interstation noise. Tune 1n the
ST-5000W at your hi-fi dealer. Sug-
gested hist $399.50. Sonv Corp. of
America, Dept. H., 47-47 Van Dam

St.. Long Island City,
SONY’NCW York 11101

Can a sensitive FM Stereo Tuner also be insensitive?
Tune in and find out.

Circle 10 on reader’s service card

People who built their own
Schober Organs wrote this ad

Here's what they say about the pleasure of assembling the Schober Electronic Organ from
kits . . . and enjoying the magnificent sound of an instrument they’ve created in their spare time.

Building was fun
“Building it was at least as much
fun as playing it!”’
Mr. Lester F. Schwartz,

Somerset, N. J. Bl ma imsiemm
¥

So proud | could pop
‘“I've done over 90 per cent of the
work on this organ myself—and I'm
so proud I could about pop!”
Mrs. V. P, Allbert,
Topeka, Kansas
Nothing as fine under $5,000
“. .. I could not find any organ that
sounded as fine as the Schober
under $5,000.”
Mr. Jerome J. Fraenkel,
Franklin Square, N, Y.
Proud to own
“I am proud to own such a valuable
instrument.”
Mr. Jean J. Juteau,
Montreal, Canada

Thousands of music lovers in every walk of
life—from teen-agers to grandmothers, from
people who are “all thumbs” to electronic
engineers—have enjoyed the pleasure of as-
sembling, playing and hearing the magnificent
sound of the Schober organ, Whether you fa-
vor Bach or Bop, there is a Schober organ
that gives you full range of expressional and
tonal quality—so like a fine pipe organ that
many listeners can’t tell the difference. You
can build a Schober organ for as little as $645.
And—even if you've never played a note before
— Schober’s self-teaching courses give you
immediate musical results.

Over 50% of Schober Organ owners never
handled an electronic job before and didn’t
play a note, yet assembled some of the best
organs ever designed and get a daily thrill from
making their own music. Isn’t it time for you
to take this cost-saving road to greater musical

The NEW Schober THEATRE ORGAN -
one of four models available

Most cherished possession
““My spinet has become the
most cherished possession in
our home—fabulous, indeed.”
Mr. Frank J. Marion,

North Bergen, N, J,

Tremendous sound

““The sound is conservatively,
tremendous.”

Mr. Paul DeForest Wren,
Westbrook, Conn.

Unbelievably easy to build
‘“When we ran out of
instruction, the organ was
finished . . . To me it was
unbelievable!”

Mr. Ted Sowinski,

Chicago, Illinois

pleasure—and enjoy the satisfaction of doing
it yourself?
Free Information and Demonstration Recording

Send today for your free copy of Schober’s 16-
page, full color booklet, plus 77 free recording.

[ e e S R g
| The Schober Organ Corp., Dept. RE-52 I
43 West 61st Street, New York, N. Y. 10023
I [ Please send me Schober Organ Catalog and I
{ free 7-inch “sample” record. |
| [] Enclosed please find $1.00 for 12-inch L.P. |
| record of Schober Organ music, |
| NAME |
| ADDRESS |
| ary STATE ZIP |

e e —
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NEWS
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TRANSISTORS—
THREE FOR A PENNY?

That’s the prediction of a major
semiconductor manufacturer. By 1970,
according to Philco-Ford’s Microelec-
tronics Division, the cost-per-transistor
will be a few tenths of a cent. By 1975,
cost should be down to a few hun-
dredths of a cent.

The reason is LSI, or large-scale
integration. Now being produced is an
IC package containing 10 IC’s, each
of which contains 1,200 transistors
fabricated at the same time. The pack-
age total is 12,000 transistors in a space
only slightly larger than an ordinary IC.

NEW LIGHT GENERATOR
AND DETECTOR

An acoustic domain—a concen-
tration of crystal lattice vibrations mov-
ing at the speed of sound—has been
used by Bell Telephone Laboratories to
generate light from an array of pn junc-
tions (see sketch).

EMITTED

FORWARO
CONDUCTION
/_‘ﬁ

REVERSE
BREAKDOWN

p-TYPE
CUPROUS SULFIDE
_ N-TYPE

CADMIUM SULFIDE

<——_GLASS
SUBSTRATE

ACQUSTIC
DOMAIN

When excited by an external elec-
tric field, SALS (for Solid-state Acoust-
oelectric Light Scanner) emits light.
Unlike other light-emitting solid-state
devices, each SALS pn junction need
not be connected in the circuit; the
acoustic domains travel down the rows,
exciting each junction in turn.

Depending on junction break-
down voltage and applied voltage,
SALS may also be used as a light detec-
tor. R-E
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Amazing‘‘power tool’’
for electronics men

Still working electronics problems with that old-fashioned
manual tool, the pencil? You're not alone. And that's
kind of a shame in this wonderful age when power
tools have speeded up so many manual jobs.

Now here is an amazing "power tool'" that zips
through electronic calculations like a power

saw through soft pine. The CIE Electronics % 6
Slide Rule. It has a special scale that
works reactance problems in seconds.
And another scale that does the same
for resonance problems. Plus two more
scales that tell exactly where the
decimal points go. '

No -guesswork. No paperwork. No rough
calculations. You get an accurate answer in 20 seconds or less.

It also does the things ordinary slide rules do. Like multiply,
divide and extract square roots in one setting, Or find reciprocals
for resistance formulas, logarithms for decibel formulas, and trigonometric
functions for AC circuitry formulas. And work the formulas in seconds.

The Electronics Slide Rule is easy to use even if you've never worked

a slide rule before. It was developed by CIE, one of America’'s leading electronics
schools. And it comes with a 4-lesson-course that turns you into an expert.
Not just an instruction manual, but a real Instruction Course. With assignments
you may send in for grading by our instructors. And when you finish, a Certificate
of Achievement that 'tells the world" you're an electronics slide rule expert.

"~ The slide rule and course are sold together -- for about half what we think
they're worth. It's our way of getting acquainted with men around the country
who want to get ahead in electronics.

Mail the coupon for FREE booklet describing this Electronics Slide Rule.
Or write to Cleveland Institute of Electronics, Dept. RE-147, 1776 E. 17th Street,
Cleveland, Ohio 44114. No charge or obligation.

GET BOTH

iy

PO CKET

CTRONICS
ELESATA

&
CI Cleveland Institute of Electronics
1776 East 17th Street, Cleveland Ohio 44114

Please send me without charge or obligation your FREE booklet, ‘How To Solve Electronics
Problems In Seconds,” describing the CIE Electronics Slide Rule and Instruction Course,

r—————————————

Name
(please print)
Address
City State Zip
Also free if you act now—our famous shirt-pocket Electronics Data
Guide with useful formulas, conversion tables, color codes, and more.
SEND COUPON TODAY e Accredited Member Nationai Home Study Council » A Leader in Electronics Training...Since 1934 RESAZ _J
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‘When most voice

= coil impedances

i| . were either 3.2

ohms or 8 ohms,

speaker replace-

? ment was relative-

ly simple. Then

came transistor

sets, and equip-

ment without output transformers, and

now voice coil impedances range all over
the map.

It’s important to remember that a mis-
matched impedance in a speaker replace-
ment will almost surely create problems. . .
from a loss of volume to a blown transistor.

Quam..
il [lIIIV dll
1810 You avoid
Hu --IH ) JUL
({F 1 UU

1. WIDE CHOICE—As Photofacts/
Counterfacts participants, we know in
advance what voice coil impedance the
nhew equipment will require, so we generally
have the right speaker in our comprehen-
sive line when you need it.

2. VERSATILE SPEAKERS—Quam
multi-tap speakers offer a choice of imped-
ances in a single unit. Available in all the
sizes you need for automotive replacement,
Quam multi-taps handle 10, 20, or 40 ohm
applications.

3. SPECIAL SERVICE—~Just in case
you run across an oddball, we offer this
convenient exclusive: any Quam speaker
can be supplied with any voice coil imped-
ance, only $1.00 extra, list price.

@
QUAM

THE QUALITY LINE
FOR EVERY SPEAKER NEED

QUAM-NICHOLS COMPANY
234 East Marquette Road » Chicago, lllinois 60637
Circle 13 on reader’s service card

orrespondence

INSTRUCTIVE AND ENJOYABLE

Why not more of your articles on
“Learn Color the Programed Way”. It
was very instructive and enjoyable to
read. And for Jack Darr, once again,
he is very helpful with his articles in
“Service Clinic”.

ANTHONY POLLIFIONE
Fairview, N.J.

More of these articles coming up, Tony.

RADIATION AND CROWD CONTROL

Do private and government
broadcasting stations control crowds
and riots by various and varying pulsa-
tions? I am interested in city planning
and would like to know if the street
lighting and ground pulsations of a city
affect outer space radiation.

Otis H. McLAUGHLIN, JR.
Oklahoma City, Okla.

Don’t know about street lighting and
ground pulsations, but the broadcast
stations use propaganda and advertis-
ing to move crowds. However, it's an
idea; could try modulating the lights
and the earth’s tremblings.

TAPE/SLIDE SYNCHRONIZER

In your June, 1967 issue there is
an article by Lyman E. Greenlee de-
scribing a voice-controlled sound re-
lay. T would like to control a slide
projector from a specific sound re-
corded on a tape. Do you suppose Mr.
Greenlee could write another article
showing how this could be done?

ROBERT C. GAYHART
Boulder, Colo.

Bob, you must have been doing some
mindreading . . . see page 32.

INFO ON HYPERBOLIC
HORNS WANTED
I am taking your suggestion and
writing to tell you what I would like
to see in R-E. I liked Novak’s article
on speakers and enclosures (“Baffle:
Speaker-Air Interface,” June 1967).
How about having him write an arti-
(continued on page 12)
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DeVry-trained
Men Step Into
Electronics Jobs
the Day after
Graduation!

EVERY GRADUATE CAN ALSO RECEIVE EMPLOYMENT HELP
THROUGH HIS ENTIRE CAREER, AT N0 ADDED COST

DeVry’s greatest claim to fame is the
progress of its graduates. Our aim is to
prepare a man so thoroughly that we
can recommend him to employers . . .
ready to step into a job the day after
graduation. If we expect to continue to
help employers, our graduates have to
be good! That is why we provide top
quality instruction—followed by career-
long employment service at no added
cost.

For FREE Information

Lack of technical experience is no bar-
rier to the man who wants to prepare
for a career in ELECTRONICS. Send cou-
pon for two FREE booklets and find

out why.

Accredited Member of National Home Study Council

DeVry's educational programs are de-
signed to prepare men 17-45 in their
spare time at home or in any of our three

well-equipped, modern resident schools

in Chicago, Phoenix or Canada. Why

not fill in and mail coupon for free facts

today?
Approved for Veterans.

DECEMBER

1967

DeVRY INSTITUTE of TECHNOLOGY

4141 Belmont Avenue, Chicaga, Ill. 6064l, Dept.RE-12-X
Please give me your two free booklets, "Pocket Guide to Real Earnings,”
and “Electronics in Space Travel”’; also include details on how to prepare
for a career in Electronics. | am interested in the following opportunity
fields (check one or more):

] Space & Missile Electronics [J Communications

] Television and Radio ] Computers

[J Microwaves ] Broadcasting

] Radar [ Industrial Electronics

[ Automation Electronics [J Electronic Control

Name Age

Address \ Apt.
State or Zone or

City Province Zip Code

[T1 Check here if you are under 16 years of age.

HOME STUDY AND RESIDENT SCHOOL PROGRAMS
2106 AVAILABLE IN CANADA. SEND FOR DETAILS.



Electronics comes
alive with NRI
Training Kits

RADIO-ELECTRONICS




DISCOVER THE EASE AND EXGCITEMENT
OF TRAINING AT HOME THE NRI WAY

New Achievement Kit—Custom
Training Kits—"Bite Size” Texts

Only NRI offers you this pioneering method of simpli-
fied “*3 Dimensional’”’ home-study training in Electron-
ics, TV/Radio and Broadcasting/Communications. It’s
a remarkable teaching idea unlike anything you have
ever encountered, the result of more than half a cen-
tury of simplifying, organizing and dramatizing learn-
ing-at-home techniques. If you are an ambitious man
—regardless of your education—you can effectively
learn the Electronics field of your choice the NRI way.

NRI has simplified Electronics by producing *'bite
size'' lesson texts averaging only 40 pages each. Dozens
of illustrations open wide a picture window through
which you’ll see and understand practical uses of Elec-
tronics. You start out with NRI's exclusive Achievement
Kit, containing everything you need to get started fast.
(lllustrated at right.)

NRI has organized Electronics training to take you
step-by-step from the first stages into more intriguing
areas. Once you know the fundamentals thoroughly, it's
easy to grasp more advanced theory and techniques.
You move with confidence and enthusiasm into a new
adventure filled with the excitement of discovery.

NRI has dramatized Electronics through the careful
development of special training equipment that is
programmed into your training systematically . . . be-
ginning with your first group of lessons. Things you
read about come alive in your hands as you build, ex-
periment, purposely cause *‘‘problems’ in circuits—
and solve them. You learn to use test equipment, to
build radios and TV sets, transmitter, or computer
circuits. It's the priceless ‘‘third dimension’’ in NRI
training . . . practical experience.

More than 50 years of leadership
in Electronics Training

YOU GET MORE FOR
YOUR MONEY FROM NRI

Mail postage-free card now for your free NRI catalog.
Then, compare. You'll find—as have thousands of others
—NRI training can’t be beat. Read about the new
Achievement Kit sent the day you enroll; about “bite-
size " texts and custom designed training equipment.
See why NRI gives you more value. Whatever your reason
for wanting more knowledge of Electronics, NRI has an
instruction plan for you. Choose from major programs in
TV/Radio Servicing, Industrial Electronics and Complete
Communications. Or select from

special courses to meet specific |AvailableUnder
needs. Check the course of inter- NE W
est to you on postage-free card Gl BILL

and mail today for free NRI cata-
log.Nosalesmanwillcall. NATIONAL
Rabio INsTITUTE, Electronics Div.,
Washington, D.C. 20016.

If you served since
January 31, 1955, or
are in service, check
Gl line in postage
free card.

Career? Part-Time Earnings? Hobby? Choose From 12 Training Plans

1. TELEVISION-RADIO SERVICING —
Learn to fix all TV sets, including Color.
Includes your choice of NRI Color Kit or
19” black-white TV Kit. Also covers
radios, stereo hi-fi, etc. Profitable field
spare or full-time.

2. INDUSTRIAL-MILITARY ELECTRON-
ICS — Basics to computers. Starts with
fundamentals, covers servos, telem-
etry, muitiplexing, phase circuitry, other
subjects.

3. COMPLETE COMMUNICATIONS 3¢ —
Operation, service, maintenance of AM,
FM and TV broadcasting stations. Also
covers marine, aviation, mobile radio,
facsimile, radar, microwave.

4. FCC LICENSE 3k — Prepares you for
1st Class FCC License exams. Begin
with fundamentals, advance to required
subjects in equipment and procedures.
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5. MATH FOR ELECTRONICS — Brief
course for engineers, technicians seek-
ing quick review of essential math:
basic arithmetic, short-cut formulas,
digital systems, etc.

6. BASIC ELECTRONICS — For anyone
wanting a basic understanding of Radio-
TV Electronics terminology and compo-
nents, and a better understanding of
the field.

7. ELECTRONICS FOR AUTOMATION —
Not for beginners. Covers process con-
trol, ultrasonics, telemetering and re-
mote control, electromechanical meas-
urements, other subjects.

8. AVIATION COMMUNICATIONS & —
Prepares you to install, maintain, serv-
ice aircraft in-flight and landing sys-
tems. Earn your FCC License with
Radar Endorsement.

9. MARINE COMMUNICATIONS 3k —
Covers electronic equipment used on
commercial ships, pleasure boats. Pre-
pares for FCC License with Radar
Endorsement.

10. MOBILE COMMUNICATIONS 3k —
Learn to install, maintain mobile trans-
mitters and receivers. Prepares for FCC
License exams.

11. ELECTRICAL APPLIANCE REPAIR —
Learn to repair all appliances, including
air conditioning, refrigeration, small gas
engines. Leads to profitable part or full-
time business.

12. ELECTRONICS FOR PRINTERS —
Operation and maintenance of Elec-
tronic equipment used in graphic arts
industry. From basics to computer cir-
cuits. Approved by major manufacturers.

*You must pass your FCC License

exams (any Communications course) or NR}
refunds in full the tuition you have paid.
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Reward

for the recovery of each of these shunt regulator tubes

1 8

6LC6
(white branded)

6EF4

General Electric has discovered that certain of its large screen
color TV sets containing these high voltage regulator tubes could
emit soft X-radiation in excess of desirable levels.

Almost all of the sets which might have this potential X-ray
emission have been found and modified with a new regulator tube
specially designed for the purpose. We are now.conducting a nation-
wide search for the remaining obsolete regulator tubes.

We are looking for these tubes in two ways. Those in use in
any model General Electric color television set. And new tubes in
cartons, on shop shelves, in trucks and kits.

Now here’s how you can help us and pick up your reward.

First, look for the above tube types of any brand in every
large screen GE color set you service. If you find one, remove it
and return it to this address:

General Electric Product Service Section
Northern Concourse Building
North Syracuse, New York 13212

For every one you turn in, you will receive a check for $5.00
plus a new replacement tube at no extra charge. To qualify, you need
only to provide the customer’s name and address and the model and
serial number of the TV set serviced.

Second, should you have unused tubes bearing these num-
bers in your shop or truck, send them to the following address,
and you will receive a check in the amount of 50% of list price (plus
transportation expense) for each and every tube returned:

General Electric Company
Building #12, Old Hartford Road
P.O.Box 1008

Owensboro, Kentucky 42301

Remember, every used tube will get you $5.00 when mailed to
Syracuse. And every new, cartoned tube when mailed to Owensboro
will bring you a check worth 50% of the list price.

If you haven’t seen it, we recommend you ask your GE Distrib-
utor for a copy of GE’s recent “Service Talk” on X-ray precautions in
servicing color TV receivers.

GENERAL @3 ELECTRIC

CORRESPONDENCE continued

cle on hyperbolic horns, both bass and

high frequency, including nomograms

to calculate the necessary parameters
since the math is so complicated.

ARTHUR GONTY, M.D.

Menominee, Mich.

SUBMINIATURE INTEGRATED
ANTENNA

In News Briefs (July 1967), you
mentioned the Subminiature Integrat-
ed Antenna developed from the use of
high-gain rf transistors, under an Air
Force program. Can you provide me
with information to build one of these
antennas at home?

WiLL1AM G. RINGEL
Indianapolis, Ind.

I am very much interested in the
Subminiature Integrated Antenna con-
cept, and would like to see more on
this subject as it becomes available.

Davip B. GiBsonN
Dade City, Fla.

I would like more detailed infor-
mation on S.I.A. antennas or possibly
a schematic diagram.

ANDREW UsIs
Cleveland Heights, Ohio

One article on how to make an S. I.
Antenna is scheduled to appear in the
February 1968 issue, if we can get the
antenna to work.

R-E IN VIETNAM

I want to take this opportunity to
thank you for your wonderful Read-
er’s Service. We really appreciate a
great magazine like yours over here
where it’s so hard to get information
and literature, so thanks again.

PFC RAYMOND R. SaKsa
3rd Marine Division
Vietnam

REMINDER BETTER ON TAIL LIGHTS

The “Parking Light: Brake Re-
minder” described in Noteworthy Cir-
cuits (April 1967) will work with
either parking lights or headlights if
the buzzer is connected to the tail
lights rather than the parking lights.

WiILLIAM R. SPEAKMAN
Reading, Pa.

WANTS FAIRCHILD’S n1914

I would like to build the Audio
Tone-Burst Generator (July 1967)
described by Dr. De Sa. However, I
have not been able to locate the Fair-
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NEW!

MASTER COURSE
IN COLOR TV...

WITH NTS COLOR KITS

Big 25" Color TV kits included in new Master Color TV
Home Study program. Learn Color TV; keep the new 25”
color TV receiver you build with exciting kits we send you.

10 million homes in this country will have color TV by
the end of 1967. This industry needs technicians as never
before, and NTS-trained men can move quickly into the
big money.

COLOR TV SERVICING BRINGS HIGH PROFITS

Ne\_~ color sets need can_aful installation, precision tuning and skilled servicing. NTS home
training can put you in this profit picture—prepare you for hig pay, security, or start a business of your own.

is is the “space age”. It offers new op-

L‘FT uFF Tn ;?rstunities inpcommunications, industrial

wh electronics, computer technology, and many

yy others. Automation has incrgqsed the need

AHSPAGE AGE for skilled efectronics technicians in thou-
sands of manufacturing plants. Only the well

trained man makes it big. Industry wants and

GAREER l demands this kind of man . . . the NTS man.

Pick your field. Let an NTS Project Method

ELECTRONICS [2irove wmerovr sos ot
w— NEW CAREER KIT ... FAST, EASY START TO NTS HOME TRAINING

The exclusive Project Method Career Kit helps you move quickly into
your training program. Earn while you learn as you progress with your
shop-tested Project Method lessons and kits.

Send for the New illustrated NTS Color Catalog. It shows the equipment
and kits you work with and keep. Describes in detail the advantages
of NTS Project Method Home Training. Tells you everything.you need
to know about starting your career in electronics.

NATIONALGED SCHOOLS (@AM i

4000 S. Figueroa St.. Los Angeles, California 30037 VETERANS

HIGH SCHOOL AT HOME

National offers accredited high school
programs. Take only subjects you need.

Study at your own pace. Everythin

inclu)c/ied );t one |owptuition, C)r/]eckg I Please rush Free Color Catalog and Sample Lesson, plus detailed ]
special High-School box in coupon for [ information on field checked below. No obligation. I
full information & FREE catalog. § [0 MASTER COURSE IN COLOR TV SERVICING Dept.206-127  f

] [ COLOR TV SERVICING
CLASSROOM TRAINING AT LOS ANGELES I [] MASTER COURSE IN TV & RADIO SERVICING

!

You can take Classroom Training at Los Angeles in '

Sunny Southern California. NTS occupies a city I [0 PRACTICAL TV & RADIO SERVICING ,'
!

block with over a mi[lioIn dollars in facilities devoted ] [] MASTER COURSE IN ELECTRONIC COMMUNICATIONS
exclusively to technical training. D] FCC LICENSE COURSE

MAIL REPLY CARD OR o Wl o j [ INDUSTRIAL & COMPUTER ELECTRONICS SO0
COUPON FOR NEW, FREE %‘ [ STEREO, HI FI & SOUND SYSTEMS . 4
COLOR CATALOG AND ) " J [ BASIC ELECTRONICS [ HIGH SCHOOL AT HOME ‘
SAMPLE LESSON. L~/ 'l L A

NATIONAL Gz SCHOOLS | e H

World Wide Training Since 1905 ] ; .
4000 s. Figuera St., Los Angeles, Calif. 90037 ' City == : State _ Zin___
You enroll by mail [] Check if interested in Veteran Training under new G.I. Bill,
We have no salesmen: This means lower tuition for you. L} [] Check if interested ONLY in Classroom Training at Los Angeles.
Accredited Member National Home Study Council. Accredited
Member: National Association of Trade & Technical Schools W am e e N S S T I .
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NEW
HOLLOW
SHAFT

nutdriver

With Locknut/Screw
adjusting leature

Speeds, simplifies setting of combination lock-
nut/slotted screw adjustments on rheostats and
similar controls used in a wide variety of elec-
trical and electronic equipment,

Handle is drilled so you can run an 8” screw-
driver blade right through its center and down
through the hollow nutdriver shaft.

A

|
rt

Ideal for all-around production, maintenance,
and service work, this new HSC-1 Set contains
eight interchangeable hollow nutdriver shafts in
the most popuar hex opening sizes from 3/16”
thru 9/16”

Really compact! Set
is small enough,
light enough to carry
in your hip pocket.

Sturdy, see-thru,
plastic carrying case
L doubles as a bench stand.

WRITE FOR BULLETIN N867

®

XCELITE, INC., 10 Bank St.,Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.

Circle 17 on reader’s service card

CORRESPONDENCE continued

child plL.914 integrated circuit, at the
price mentioned (under $1.00). Would
you please advise me as to where I
may order this part. Incidentally, I en-.
joy your magazine a great deal, espe-

cially the construction articles.
Lt. CHARLES D. HaMiLTON, USAF
Valdosta, Ga.

Try Powell-Florida, 2049 W. Central
Bivd., Orlando, Fla., 32805; Cramer
Florida, Inc., 4141 N.E. Sixth Ave.,
Ft. Lauderdale, Fla., 33308; Hall
Mark Electronics, 7233 Lake Ellenor
Drive, Orlando, Fla., 32809; Caro-
lina Radio, 221 W. Washington St.,
Greenville S.C., 29601; or Schweber
Electronics, 2109 Clinton Bldg., Hunts-
ville, Ala., 35805. These are 5 stock-
ing distributors nearest you. If you
still have a problem, write directly to
Fairchild Semiconductor Div., P.O.
Box 1058, Mountain View, Calif.,
94040. Keep in mind when ordering
that many distributors have a mini-
mum charge per order requirement
and the less-than $1.00 charge may not
be available to you if your order is too
small,

MANUFACTURERS AS VILLAINS?

Dear Editor:

I suppose you would not dare to
tell about how the manufacturer is the
serviceman’s worst enemy, since he
comes along with different parts just to
be different. I mean minor changes not
affecting quality. They should not be
allowed to introduce new components
unless there is at least a 5% increase in
quality or performance. The electronic
business should be cleaned up.

V. N. EVerT
Moncton, N. B., Canada

If the manufacturer is the ser-
viceman’'s worst enemy, as you say, he
would not make it possible for the ser-
viceman to be in business. At the risk
of oversimplification—the formula is
simple; no products made and sold, no
products to service. Would you be-
lievé that a manufacturer does not
make a change or add more parts to
his inventory than he has to? Each ad-
dition or modification costs both time
and money and complicates his opera-
tion. There is no argument about the
need to reduce number of parts to be
inventoried, but if things were made
simpler, you would have more people
competing with you for your servicing
business. As it stands, there is a short-
age of servicemen. R-E
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Microminiature Electronics

by Israel Kalish. Microminiature electronics devel-
oped for the space and missile programs is now
spreading into all phases of electronics, and will
soon be commonplace in entertainment, commercial,
and industrial electronic equipment desxgn This
book clearly explains microminiature basics, and

.will not only help the reader prepare for packaging,

operating, and servicing military microminiature
equipment, but also orient him in the *think small”
trend in civilian equipment. The text is of the pro-
grammed type, including questions and answers to
review and accelerate learning. 304 pages, 5455
5% x 8%4”. Order 20582, 0nly.........:....

AM-EM-TV Alignment

by Robert G. Middleton. This book tells you all you
need to know about the proper alignment of a-m,
f-m radios and tv sets. Each section of the receiver
is analyzed step by step, and the fastest, easiest
methods of alignment are shown. Separate chapters
are devoted to alignment of the following: a-m re-
ceivers, f-m receivers, black-and-white tv, color-tv,
f-m stereo multiplex adapters; special chapter on
audio-amplifier frequency-response checks. $350
160 pages; 5% x 814”. Order 20602, only.. ...

ABC’s of Thermocouples.

by John D. Lenk. This book provides much-needed
information on the important but little known sub-
ject of thermocouples. Provides a basic understand-
ing of how they work, how they are constructed,
and the many ways in which they are applied.
Standard types of thermocouples and their acces-
sories are described; color coding is explained; in-
cludes full data on calibrating and methods of com-
pensation control for use in laboratory, flight, data
system, and other environments. Also covers ther-
mocouple readouts, recorders, and controllers. 5225
128 pages; 5% x 814”. Order 20586, only.....

Symfact® Guide to TV Servicing

by Howard W. Sams Engineering Staff. Explains the
normal operation of a given tv circuit, and then
shows exactly the waveform display, voltage, symp-
toms, picture-tube display, etc., that occur when
any component in that circuit is faulty. This inval-
uable book, in eight main sections, illustrates and
describes the malfunctions that occur in specific cir-
cuits and shows how to identify and overcome them.
Unbelievably practical for fast troubleshooting. 5295
160 pages; 5% x 834”. Order 20597, only.....

Practical Power Supply Circuits

by John Potter Shields. Provides a thorough under-
standing of the basic types of power supplies used
in current electronic equipment. Explains the oper-
ation of various rectifier circuits-—half-, full-wave,
and bridge types—and describes the characteristics
of gas and high vacuum tubes, as well as scr’s used
in these circuits. Explains the basics of filters and
voltage regulators; describes solid-state voltage and
current regulation. Includes semiconductor-type
power supplies, converters, and inverters. Provides
typical values and construction data. 112 pages; $Z5|]
5% x 814”. Order 20571, 0nly...............

These and over 300 other SAMS
Books are available from your local
Electronics Parts Distributor ...

(‘ 2 HOWARD W. SAMS & CO., INC.
% 4300 WEST 62nd ST. - INDIANAPOLIS, INDIANA 46208

Circle 18 on reader’s service card



EXTRA POWER

with

AMPLIFIERS

For perfect color TV and
FM Stereo Reception

FINCO MODEL #65-1
Distribution Amplifier
- $29.95 list 2-tube 4-
output VHF-TV or FM
Distribution Amplifier
for 300 OHM Opera-
tion, providing 8 dB
gain at each 300 ohm
output to feed home or
commercial systems.

FINCO MODEL #65-2
Distribution Amplifier
$39.95 list 2-tube 4-
output VHF-TV or FM
Distribution Amplifier
for 75 OHM CO-AX
Operation, providing 6
dB gain at each 75 ohm
output to feed deluxe
home or commercial
systems.

FINCO MODEL #65-3

Antenna Amplifier
$44.95 list New VHF-
TV Antenna Amplifier
and Power Supply with
buift in single or dua!l
outputs to improve re-
ception of weak signals
in fringe areas. Pro-
vides 12 dB gain in the
low band and 14 dB
gain in the high band.

Sets “COME ALIVE" with
Brilliant Sound and Color

FINCO

Two-transistor Antenna
Amplifier for 75 OHM

FINCO MODEL #65-4
Antenna Amplifier
$47.95 list VHF-TV

Downlead, and power
supply with built-in
single or dual 300 ohm
outputs. Provides 12
dB gain in the low band
and 14 dB gain in the
high band.

FINCO MODEL #65-5
Distribution Amplifier
$44.95 list VHF-TV 75
OHM Single Outlet Dis-
tribution Amplified for
deluxe home or com-
mercial use to feed
multiple sets through
line tap offs or split-
ters. Delivers 17 dB
Low Band and 14 dB
High Band.

FINCO MODEL #65-6
Amplifiers $79.95 list.
VHE-TV Antenna Mount- &
ed two-transistor pre-
amplifier with 75 OHM
two-tube Single Output
Distribution Post-am-
plifier up to 30 dB gain
for improved reception.
Used in home or com-
mercial installations to
feed multiple sets.

FINCO MODEL #65-7

FM Signal Amplifier
$24.95 list. One-tran-
sistor Indoor Behind-
the-set FM amplifier
with a passive filter in-
put circuit to reject sig-
nals outside the FM
band which cause in-
terference. Delivers 20

dB Gain.
THE WOR
.\3«‘“; Lo F"”o
HEE IR

FIVCO,

w
-\ BLack | wHITE |
£ / NS

AND Fm ANTE“‘\

A Finco high-gain, low-noise amplifier
will bring in the sharpest COLOR or
B & W TV picture and the finest sound!

All FINCO Products are Engineered

Write for Color Brochure #20-411.

THE FINNEY COMPANY

34 W. Interstate Street « Dept. RE e« Bedford, Ohio 44146

For Color!

Circle 19 on reader’s service card
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use Sony Tape

If you've been using any of the
so-called bargain tapes, chances
are you should have your heads
examined. The odds are good
that the heads are excessively
worn and you're not getting the
most out of your recorder. If you
want to keep “factory-fresh”
sound to your recorder—and
avoid future “headaches” and
keep it that way —Here's the pre-
scription—buy Sony Professional-
quality Recording Tape. Sony
Tape is permanently lubricated
by the exclusive Lubri-Cushion
process. Sony's extra-heavy Oxi-
Coating won't shed or sliver and
is applied so evenly that record-
ings made on Sony Tape are not
subject to sound dropouts. Sony
Tape captures and reproduces
the strength and delicacy of
every sound-over and over
again. There's a bonus, too, with
every 5" and 7” reel of Sony
Tape—a pair of Sony-exclusive
“‘Easy Threader” tabs to make
tape threading the easiest ever.
And Sony reels are a sturdier,
heavier gauge plastic for protec-
tion against possibie warping.
It's just what the “Doctor”
ordered and yours for just pen-
nies more than “bargain” tape.

LSS superstore |

SUN VALLEY, CALIFORNIA ¢ 91352
Circle 20 on reader’s service card

In the Shop .

By JACK DARR

ONE OF THE WORST PROBLEMS IN A
TV is the flyback that runs hot with no
apparent cause—no shorts, yoke good,
and so on. It just runs hot! The set
usually makes a pretty good picture:
Voltages are off just enough to be ob-
vious, and the cathode current of the
horizontal output amplifier (tube or
transistor) will be too high. (The en-
ergy’s got to come from somewhere,
to heat the flyback, and this is it.

All right now—why? Well, let’s
look at the basic characteristics of all
flyback circuits, especially the amplifier
itself. It’s a pulsed stage. Although the
tube or transistor used will have a
rating of maybe 15 watts, the actual
power dissipated during conduction
can run as high as 500 watts!

The reason the stage can get away
with this massive overload is simple—
it goes on only for a few microseconds,
Then, the poor thing cools off for quite
a while, comparatively speaking, until
the next pulse comes along. You can
see that conduction time is a key factor
in how much power the tube or tran-
sistor has to dissipate. Another factor
is the output load (the flyback trans-
former).

Now, we’re getting near the key
point—the shape of the driving pulse
voltage. Fig. 1-a shows a normal tube
pulse, and Fig. 1-b a transistor drive
pulse. Note the difference between “on
time” and “off time.” This is it.

Pulse shape is determined by the
driving circuits and the horizontal os-

cillator. In transistor circuits, you’ll

usually find a driver stage; its main pur-
pose is to get the required rectangular
pulse shape, and to set the on-off time
ratio.

+
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.. With Jack

This column is for your service

problems—TV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge, and the more interesting
“ones will be printed here.

If youre really stuck, write us.
We'll do our best to help you. Don't
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 154 West 14th
Street, New York 10011.

INPUT-

Q““u

RESULTING
}\ WAVE FORM
}\ /\/\/\ SAWTOOTH
g I |||| ISOUARE

Fig. 2

The basic output of the horizontal
oscillator may be a sawtooth, sine wave
or even a fair square wave. None of
these shapes will do, for driving the
output amplifier, Transistor output
stages are driven by what looks like a
square wave, A close look with a scope
shows that it’s actually a rectangular
wave, with a-very precise ratio of on-
time to off-time, usually about 1:2,

This output wave is shaped by RC
networks to make the proper shape.
Fig. 2 shows the basic circuit, and what
it does, The output waveform is deter-
mined by the point of takeoff, and by
the ratio of part values—resistance to
capacitance. The proportions of the
drive waveform, with respect to the
cutoff point (bias) of the output ampli-
fier, determine the on—off time of the
amplifier and its total power consump-
tion.

Sounds complicated ‘but it isn’t.
Use a scope to look at the waveform
and compare it to the one shown on
the schematic. Then measure its p-p
voltage. If there is enough distortion to
cause trouble, it’ll be pretty obvious.
Confirm the diagnosis by taking voltage
measuréments, current readings and
checking the output. Another way:
substitute a known good drive wave-
form from another TV set.

If you “sub” a drive signal from

(continued on page 22)
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s Tins for Technicians /||, -

Remember to ask—"What else needs fixing ?”

\ e DURACELL"
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That’s the question to ask to add extra profit to every
service call. It makes sense. Just about every customer
who calls you for TV repair owns other electronic prod-
ucts that are excellent prospects for service. You've
already invested your time getting to his home. So why
not see what further service you can render?

Does it work? You bet! On a test program sponsored
by Electronic Industries Association, in which Mallory
is an active member, service men got 69, more profit
from business they added just by asking that simple
question.

Here are some tips that you can use to cash in on this
idea.

Portable radios, for instance. Most homes have at least
one. Ask ’em, “How about fresh batteries?”” And then
sell Mallory Duracell® batteries . . . best buy in long
life and fade-free power. And don’t forget cameras,
flashlights and toys. They need batteries, too, and
there’s a Duracell type for every job.

Ask to check table radios . . . then listen for hum as the
set warms up. Many people put up with hum because
they’ve forgotten how well the radio sounded when
new. But hum may be a sign that a filter capacitor is
near the end of its life. Replace with a Mallory FP,
WP, TC or MTA. Your Mallory Distributor can supply
the exact size and rating you need.

How about hi-fi and stereo? Ask to turn them on, and
see if you detect anything that calls for service. You
can suggest adding remote speakers for a porch or family
room. Be sure to include a Mallory balance control and
remote volume controls, to make the installation com-
plete. Record changers and electronic organs are good
service opportunities, too.

Try this profit-building *“What else needs fixing?”’ idea
on the next calls you make. And for the quality com-
ponents that make every job sure, see your Mallory
Distributor. Mallory Distributor Products Company,
a division of P. R. Mallory & Co. Inec., Indianapolis,
Indiana 46206.

®Duracell is a registered trademark of P, R. Mallory & Co. Inec,

Circle 21 on reader’s service card
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“He's a good worker.
I'd promote him
right now if he had
more education
1n electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. Many doors will be closed to you, and no
amount of hard work will open them.

But you can build a rewarding career if you supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
you will enjoy security, excellent pay, and the kind of
future you want for yourself and your family.

Going back to school isn’t easy for a man with a

full-time job and family obligations. But CRElI Home
Study Programs make it possible for you to get the
additional education you need without attending
classes. You study at home, at your own pace, on
your own schedule. You study with the assurance that
what you learn can be applied to the job immediately.

CREI Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

RADIO-ELECTRONICS



You're eligible for a CREI Program if you work in
electronics and have a high school education. Our
FREE book gives complete information. Airmail post-
paid card for your copy. If card is detached, use cou-

pon at right or write: '
CREI, Dept. 1412E
3224 16th St., N.W,, izl AR
Washington, D.C. 20010.

DECEMBER 1967

Founded 1927

CRET

Accredited Member
of the National Home Study Councll

The Capitol Radio Engineering Institute
A Division of McGraw-Hill, Inc.

Dept.1412E, 3224 Sixteenth Street, N.W.

" Washington, D.C. 20010

Please send me FREE book describing CREI Programs. |
am employed in electronics and have a high school education.

NAME AGE
ADDRESS,
CITY. STATE ZiP CODE

EMPLOYED BY.

TYPE OF PRESENT WORK 0 G.1. BILL

| am interested in [ Electronic Engineering Technology
[0 Space Electronics [0 Nuclear Engineering Technology
O Industrial Electronics for Automation
[0 Computer Systems Technology

L s e e e e s et i e . e s iy

Ty (et et Tt s P it et e et ot P M o Pt B oy o Pt

APPROVED FOR TRAINING UNDER NEW G.I. BILL
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PROOF!

PROOF that “SUPER 100"
tuner cleaneris BETTER!

Tested by a leading independent
laboratory against competitive products!

R

co.0

23 e e W

[ e SUPER 100 A B ¢
CLEANING Excellent Good Fair Fair
LUBRICATION Good Fair Fair Poor
PLASTIC ATTACK None None None None
FLAMMABILITY None None None None
CONDUCTIVITY None None Slight Slight
ANJIIRS;QE'?ON Excellent Fair Poor Poor
DRIFT. None Slight Yes Yes

SUPER 100 TUNER CLEANER. ., . for COLOR
and Black and White TV tuners

6 oz. spray can with INJECTORALL steel needle
CAT. NO. 100-6 net $1.95

Buy it at your Electronic Parts Dealer.
For free catalog on the complete line, write to:

INJECTORALL ELECTRONICS CORP. » Great Neck, N. Y. 11024

Circle 22 on reader’s service card

Popular Science
Top-Rates

Scotts Stereo

Tuner Kit c.eece. como ressons

Popular Scicnee magazine's reviewer said, 1 rate the LT-112-B as one of the
finest FM tuners available — in or out ot kit form ” All of this fabulous
tuner’s critical circuitry comes pre-wired, pre-tested, and pre-aligned . . and
the full-size., full-color instruction manual makes the rest simple. In just
cight hours, you'll have it completed. Again, in the reviewer’s words. “Stereo
pertormance 1s superb, and the set's sensitivicy will cope with the deepest
fringe area reception conditions . - . drift i$ non- Scot  where innovaton is ¢ tadition
existent.” See your Scott deaier and review the ;

new LT-112B-1 for yourself. Only $199.95. SCOT'I:"

DCopyright 1967, HH. Scott. Inc

H.H. Scott, Inc., Dept, 570-12, Maynard, Mass. 01754, Export: Scott International, Maynard, Mass. 01754
Circle 100 on reader’s service card

In the Shop . .. With Jack

(continued from page 16)

a working set, read the cathode current
and compare its value to what you had
with the original drive. This will tell
you what’s reaily going on,

Divide and congquer

In all cases of flyback trouble, you
should divide the circuit into two parts:
input (or drive) and load (see Fig. 3).
The load includes everything fed by the
flyback: yoke, damper, HV rectifier
(also regulator and focus rectifiers in
color sets), and the boost circuits, in-
cluding the boosted-boost. The drive
section includes the horizontal oscilla-
tor and driver, afc and all wave-shaping
networks in its output.

DRIVE I LOAD
I
DRIVE- |
(xggm ose, | HV RECT, |—>
DRIVER) :
| FLYBACK
l i
e YOKE, DAMPER,
OUTPUT BOOSTS
AMPL {BOOSTED-BOOST,
FOCUS, ETC.)

Fig. 3

Load defects are usually pretty
easy. They’ll affect the output pretty
badly—narrow sweep, low HV, etc. If
you suspect yoke trouble, substitute
the horizontal windings of another
yoke, and read the boost voltage. Since
the flyback pulse from the yoke is con-
sidered as the source of boost, if boost
returns to normal, you’ve confirmed
your diagnosis without even seeing a
raster!

Input trouble can be harder. A
substitute signal can confirm the diag-
nosis pretty quickly, after a scope
check has shown the possibility of
trouble—drive signals with excessive
flattening of the tops, curvature, too
much spiking, and so on; any kind of
noticeable deviation from the correct
waveform shown on the schematic.

Monitor the cathode current of
the output amplifier as a good guide.
When you find the real trouble, cath-
ode current will go back down to nor-
mal, and the output will come up to
normal.

Now, if a sub-signal shows that
the set’s own oscillator circuit is out of
shape somehow, you've got to find out
what and why. The cause of this kind
of trouble is usually pretty simple (like

(continued on page 26)
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Are you eligible for the
Bright Guy Awards?

It’s easy to get them—and to get all the busi-
ness they’ll bring you. New customers. More
sales.’More money.

The Bright Guy Awards is the big pro-
gram Sylvania’s running this year to boost
your sales.

Your Sylvania distributor can put your
name and address in TV Guide ads in your
area. The ads call you “the
brightestservicemanin town”
—and tell people in your town
why they should call you.

You’ll get into the Yellow
Pages, too, un-
der the heading
“TV Service.and Repairs.” Yallow

Once again this year you’ll Pages
be eligible for over one hun-
dred valuable, interesting

SMB-Bright Guy gifts, just

@ @) for buying the Sylvania TV

SMB l replacement parts you nor-

— mally buy anyway.

@ .. lAnd youl’ll'ge.t window d}ils-
plays proclaiming you “the

ﬁﬁbrightest”—the TV service-

man everyone’s reading about.

You're eligible for the
Bright Guy Awards just by =
buying Sylvania’s famous color bright
color bright 85® picture
tube. And our other pic-
ture tubes, and our receiv-
ing tubes. So see your
Sylvania distributor.

Sylvania Electronic Tube Division, Elec-
tronic Components Group, Seneca Falls,
New York 13148.

color bright &

SYLVANIA

A SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS

Circle 23 on reader’s service card

DECEMBER 1967

23



features in to bri
the best color out

Downlead and Pre-Amplifier Hous-
ing—permanent housing is built-into the
antenna; provides complete weather-
proofing for downlead connector car-
tridge or pre-amp cartridge.

High Tensile Aluminum Elements; with
Gold Anodizing—aluminum alloy has PSI
rating of 38,000 compared to 27,000 PSI for
alloys used in other antennas. More than
49% stronger and 29% more resistant to
bend and wind distortion. Elements and
boom are gold anodized for the only perma-
nent protection against corrosion and
@ fading.

Solid State Pre-Amplifiers—incorpo-
rate revolutionary new silicon overlay
transistors, the best performing and
most powerful transistors available for
antenna use. Drop into pre-amplifier
housing at point of signal interception.

Ellipsoidal Boom—the only aluminum
shape engineered especially for antenna
use; proved far stronger than any other
boom design.

 Electro-Lens* Director System—pat-
ented system absorbs entire signal and

for pinpoint directivity.
*U. S. Patent No. 2700105
Canada No, 511984

focuses it directly onto driven elements;

FM Control Element—provide exception-
ally high gain on FM bands and provide for
the attenuation of FM bands in areas where
strong FM signals interfere with tv recep-
tion.

Impedance Correlators—patented cor-
relators automatically increase 75 ohm
driven elements to 300 ohms to provide
100% signal transfer from antenna to set.

CS-285 Band Separator (with printed cir-
cuit)—comes at no additional cost with all
82 channel Super Colortrons to separate
UHF and VHF signals. Attaches easily to
terminals on back of set.

Vertical Resonant Reflectors—UHF
reflectors achieve highest realizable
| gain on channels 14 to 83 because of
exceptionally large vertical capture area;
more UHF gain than any other 82-chan-
nel design.

@ Antsnna Ragistration 0000 O@I

Modst No. Number
Instalied By. Date.

@ Winegard

24 Month Antenna Replacement Warranty

(2 YEAR)

2-Year Antenna Re-
placement Warranty—
the only antenna in the
industry that gives your
customer a 2-year-re-
placement privilege.

See Revorse For Details
(o]

IE\ C’N’E FOR YOUR RECOF%S’@J@




No wonder
SO many dealers
are selling
so many Winegard
Super Colortrons

You're right, that's a lot of features. A
lot more than any other antenna ever
designed.

But what's really important is what
happens when all those features are
sandwiched into one super-performing,
super-compact antenna.

And just in case you don't know vyet,
we'll tell you what happens.

First off, you get an antenna so power-
ful and with such pinpoint directivity
(even without solid state pre-amps) that
it eliminates ghosts and snow more
effectively than anything you've ever
seen hefore.

And when you drop-in an instanf-
loading pre-amplifier (there are eight to
choose from not counting the color
spectrum filter) you've got yourself an
antenna that does just about anything
you want it to do, just about anywhere—

WINEGARD COMPANY

° 3000 KIRKWOOD STREET .

so fast.

especially when it comes to color tv.

The solid state pre-amplifiers enable
you to instantly increase gain on all
channels. They let you custom match
the Super Colortron to any reception
requirement in seconds, using either 75
ohm coax or 300 ohm downlead—and
with all connections completely en-
closed and protected against the
weather.

You can take your choice. There are
ultra high gain, low noise 82-channel
UHF-VHF-FM pre-amplifiers... VHF-FM
pre-amplifiers. . . UHF pre-amplifiers...
and FM pre-amplifiers. And then there's
that color spectrum filter. It shuts out
electro-magnetic interference...lets
only pure TV signals come through for
the clearest color pictures ever.

So you see, there’s really a lot to talk

about when it comes to Super Colortron

Winegard

ANTENNA SYSTEMS

Circle 24 on reader’s service card

antennas, all 14 models—with 7 patents
and patents pending.

And that’'s why we're doing a lot of
talking in Life and Newsweek and Sun-
set.17 ads, between now and Christmas,
telling more than 60,000,000 prospects
exactly how remarkable the "transistor-
ized" Super Colortron is.

No wonder so many dealers are selling
so many Super Colortrons so fast.

So what are you waiting for?

r q F.'L. ‘.” | e |

LN
pta
~biggest, most powerful national ad«
vertising campaign in the industry.

BURLINGTON, IOWA 52601

©Copyright 1967, Winegard Company, Burlington, lowa




Solid State Gircuit Boards

Featuring Professional Performance
at Low-Budget Prices

Model AA-100
$695

Model AA-300
< $1495
AUDIO AMPLIFIERS
Transistorized audio pre-amplifiers and Model AA-100 . Mode! AA-300

amplifiers capable of delivering 200 -+

MW of audio power, sufficient to drive ggﬁgﬂﬁgﬁy .1_23Kdé)é5100 g
a small speaker or a number of ear-
phones. The AA-100, which includes a |Harmonic
mounted volume control, is designed |Distortion
for general purpose audio applications
and can also be used to modulate the 150, 600, and
TR-100 Transmitter (see below). The [lnput 100K ohms
AA-300, a 200 MW amplifier, has ex- |'Mpedance | (shielded
cellent frequency response and low ! transformer) 2K or 100K ohrps unbalanced
distortion characteristics which make |6ain 70db 80 db, 50 ohm input, 8 ohm load
it ideally suited for broadcast, record- |Output 500 ohms and 8 ohms (grain oriented transformer)
ing, and TV applications. Either ampli- |/mpedance 5010 Mw .

fier may be powered from a 9 volt i ransistors,
source such as a battery or the PS-300 olr 1 thermistor

Power Supply. In applications where |Power 9 volts DC, 50 MA | 9 volts DC, 100 MA
greater audio power is required, the [SUPPIY ! :

=1 db, 20 to 20K cps @ 200 MW
=2 db, 20 to 35K cps @ 100 MW

Less than 1%, 20 to 20K cps
@ 100

Less than 2%, 20 to 20K cps
@ 200 MW

Less than 3%,
100 to 12K cps

50 to 150 ohms, or 600 ohms,
balanced {mu-metal shielded
permalloy core transformer)

7 transistors, 1 thermistor

AA-100 or the AA-300 may be used to gize 512 L x 8" L x 244" W x 13" H
drive the Mode! AA-400 Power Ampli- . 19" W x 1" H
fier (see below). [Weight 3%, ounces 12 ounces

1-WATT AUDIO POWER AMPLIFIER

A transistorized audio power amplifier that can be driven to a
full 1-watt output by a 1.5 volt signal. When the AA-400 is
used with the Round Hill AA-100 or AA-300 Amplifier, a
complete high gain, 1-watt audio system is obtained.
Power can be furnished by any stable DC source de-
livering 14 volts at 150 MA, such as the PS-300,

Model AA-400
» $995

Frequency Response .......... +1 db 20 to 20K cps @ Output Tmpedance ........c...... A . 4 to 16 ohms
Circuit 4 transistors
iner Supply .. 14 volts DC, 150 MA
Siz, 3 Lx 2 WX 27 H
3 ounces

Harmonic Distortion....... LESS than 1.5%, 20 to 20K
cps @ 1 watt
Input Impedance ........... 500 ohms and 2,000 ohms Weught

REGULATED POWER SUPPLY

The PS-300 is a zener-referenced, voltage regulated
power supply which delivers a highly stable, ex-
tremely iow ripple DC output of 9 volts with Toads
up to 200 MA and an unregulated output of 14
volts DC. The PS-300 is ideally suited for transistor
circuit applications requiring a well-filtered regh
ulated DC source, and may be used to furni
power to all Round Hill circuit boards.

Input Voltage ..... 105-120 voits AC 60 cps, 5 watts

Model PS-300

$1895

................ 9 volts DC fully regulated;

Regulahon .......................... Line -} load 5 MV 14 volts DC unregulated
Ripple .Under full load 10 MV, peak-to-peak e 4327 L x 200 W X 1347 H
Maximum Load Current .........c.cuviinennae 200 MA 23 ounces (with transformer)

TRANSMITTER

The TR-100 is a complete crystal controlled Trans-
mitter for the Citizens’ Band. it is factory pre-tuned
and supplied with a channel 10 crystal. The Trans-
mitter is capable of an RF output in excess of 100
MW and may be modulated with the Round Hill
AA-100 Amplifier. Transmitter power supply require-

Model TR-100

ments are 9 volts DC which can be obtained from the
$1095 PS-300 Power Supply.
Cireuit ...ooivennnnee . Crystal controlled, 3 transistors RF Output ....... = .100 MW, 50 ohm Toad

Frequency Range......... Any CB channe! (channel 10

Power Supply
crystal supplied)} Si.

olt
: L5161 L x 135" W x 277 H
Modulation........ CW or AM with external modulator Weight 312 ounces
such as Round Hill AA-100 Additional CB Crystals ..... P o o $3.00 each

&3y ROUND HILL ASSOCIATES INC. A sussipIARY OF MILO ELECTRONICS
Hi

434 Avenue of the Americas, New York, N.Y. 10011

PLEASE SEND ME THE FOLLOWING CIRCUIT BOARDS:
MODEL QTY. |PRICE ea.l| AMOUNT

[ Send postpaid—enclosed is full payment.

[1 Send €.0.D.

AA-100 AUDIO AMPLIFIER $6.95 |$
AA-300 AUDIO AMPLIFIER $14.95 |$
AB-400 AUDIO POWER NAME:

AMPLIFIER $9.95 [$
PS-300 POWER SUPPLY $18.95 ADDRESS
TR-100 TRANSMITTER $10.95 |$
CB CRYSTAL (channel: ) $ 3.00 CITY. -

. TOTALz: % STATE Zip._
- —

In the Shop . . . With Jack

(continued from page 22)

all others!): too much leakage in 2
small capacitor, or a resistor that has
drifted off value too far.

A wee bit of leakage in the coup-
ling capacitor from oscillator output to
amplifier grid will really shake things
up, by upsetting the dc bias level on
the grid. (This of course, determines
the cutoff point of the amplifier, and
the amount of time it is held in conduc-
tion, dissipating power.)

Normally, this kind of trouble will
not be in the frequency-determining
parts of the circuit or in the afec. If it
is, you can certainly tell! The most
common cause will be a defective
“saw-forming network” somewhere be-
tween the oscillator and output.

Red hot mystery

.Once in a while you’ll find a trou-
ble, the cause of which won’t be a short
or a leak, but an open input capacitor,
as in the B+ boost filter circuit shown
in Fig. 4.

VERY HIGH
PULSE
VOLTAGE ——>

311, - s

DC
i OUTPUT
4 OPEN o
CAPACITOR GOOD
l ELECTROLYTIC.
Fig. 4

If the input filter capacitor is open,
a greater proportion of the pulses goes
through the résistor; some of which are
bypassed to ground by the ouput filter
capacitor and some of which get into
other circuits to cause other troubles.

Under this circumstance you
could wind up with a big mystery . ..
the resistor would run red hot even
though there is nothing abnormal on
the load side to draw an excessive
amount of current.

To find these things, use the scope
again; it's the only thing that’ll let you
see what’s going on. Look for the pres-
ence of high pulse voltages in what
should be “pure dc” circuits. Hook the
scope to the circuit, and then bridge
good capacitors across all suspected
ones. When you find the open one, the
pulse will just about disappear.

Just remember the old adage:
“This thing worked, once, with these
part values in it. So, if I can get all the
parts back to where they were then,
it’ll work again!” R-E
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Merry Crystals from...

Tﬁ_r.

SENTRY MANUFACTURING COMPANY
1634 Linwood Boulevard-0klahoma Gity, Oklahoma 73106

PHONE: 405-232-1431-TELEX: 071-361-TWX: 910-831-3175

Circle 25 on reader’s service card
DECEMBER 1967

Send for our catalog...
It will cost you nothing.
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10 Reasons why
RCA Home Training is

Your best
investment

for a rewarding
career
In electronics:




1 LEADER IN ELECTRONICS
TRAINING

When you think of electronics, you
immediately think of RCA...a name
that stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., a service of Radio Corporation of
Aumerica, has been a leader in technical
training.

2 RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER,

ALMOST AUTOMATICALLY
Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Training will help you
learn electronics more quickly and with
less effort, even if you’ve had trouble
with conventional learning methods in
the past.

THOUSANDS OF WELL PAID JOBS

ARE NOW OPEN TO MEN SKILLED

IN ELECTRONICS
RCA Institutes is doing something pos-
itive to help men with an interest in
electronics to qualify for rewarding
jobs in this fascinating field. Every year,
literally thousands of high paying jobs
in electronics go unfilled just because
not enough men take the opportunity
to train themselves for these openings.

WIDE CHOICE OF CAREER

PROGRAMS
Start today on the electronics career
of your choice. On the attached card is
a list of “Career Programs”, each of
which starts with the amazing AUTO-
TEXT method of programmed instruc-
tion. Look the list over, pick the one
best suited to you and check it off on
the card.

Construction of Multimeter.

DECEMBER 1967

SPECIALIZED ADVANCED
TRAINING
For those already working in elec-
tronics or with previous training, RCA
Institutes offers advanced courses. You
can start on a higher level without wast-
ing time on work you already know.

6 PERSONAL SUPERVISION
THROUGHOUT

All during your program of home study,
your training is supervised by RCA In-
stitutes experts who become personally
involved in your efforts and help you
over any “rough spots” that may de-
velop.

7 VARIETY OF KITS YOURS
TO KEEP

To give practical application to your
studies, a variety of valuable RCA In-
stitutes engineered kits are included in
your program. Each kit is complete in
itself. You never have to take apart one
piece to build another. At no extra cost,
they’re yours to keep and use on the job.

FROM RCA INSTITUTES ONLY —

TRANSISTORIZED TV KIT,

VALUABLE OSCILLOSCOPE
Those enrolled in RCA’s television
course or program receive complete
transistorized TV Kit. All students re-
ceive a valuable oscilloscope—both at
no extra cost and only from RCA Insti-
tutes.

UNIQUE TUITION PLAN

With RCA Home Training, you
progress at the pace that is best for you!
You only pay for lessons as you order
them. You don’t sign a long-term con-
tract. There’s no large down-payment
to lose if you decide not to continue.
You're never badgered for monthly

bills. Even if you decide to interrupt
your training at any time, you don’t pay
a single cent more.

10 RCA INSTITUTES GRADUATES
GET TOP RECOGNITION
Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses. This record
is proof of the high quality of RCA In-
stitutes’ training.

CLASSROOM TRAINING
ALSO AVAILABLE

1If you prefer, you can attend classes at
RCA Institutes Resident School, one of
the largest of its kind in New York City.
Coeducational classroom and labora-
tory training, day and evening sessions,
start four times a year. Simply check
“Classroom Training” on the attached
card for full information.

JOB PLACEMENT SERVICE, TOO!

Companies like IBM, Bell Telephone
Labs, GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse, and major
Radio and TV Networks have regularly
employed graduates through RCA
Institutes’ own placement service.

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION! NO
SALESMAN WILL CALL!

All RCA Institutes courses and
programs are approved for veter-
ans under the New G.1. Bill.

RCA INSTITUTES, INc. oept. RE-D7
320 West 31st Street
New York, N.Y. 10001

ACCREDITED MEMBER National Home Study Council

. The Most Trusted Name in Electronics
®

. Construction of Oscilloscope.

Temperature experiment with transistors.
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COVER STORY

BUILD A SOLID-STATE

TAPE/SLIDE SYNGHRONIZER

Easy automatic slide changing with

commentary from your
tape recorder

By ROBERT S. HAVENHILL

SHOWING COLOR SLIDES is a good way
to recreate your vacation for friends.
By adding commentary on tape, you're
relieved of repeating the same thing,
and you can’t forget what you said last
time. But changing slides is still a
nuisance.

The synchonizer changes slides
for you automatically. All you need is a
stereo tape recorder. You put the voice
commentary on one track, and a sync
signal on the other. When friends drop
in, you simply load the projector and
the recorder, turn them on, and the
show runs automatically. The recorded
sync pulses advance slides as your com-
mentary moves ahead. And there are
no relays to chatter or stick.

Theory

The heart of this synchronizer is a
bidirectional thyristor, called a Triac.
As you know, a silicon controlled recti-
fier can conduct only on one-half of an
applied ac voltage. Why? Because an
SCR is simply a diode with a gate. A
Triac consists of essentially two diodes
in reverse parallel, with a gate. It can
conduct on both halves of an ac wave-
form and can be used as a full-wave
control and switch. A Triac can also be
gated by ac, which is quite useful.

Figure 1 shows the symbol for a
Triac and one method of triggering it.
When S1 is closed the gate is con-
nected to anode 2 through current-lim-
iting resistor R2. The Triac then con-
ducts and switches on the ac motor.
(Some slide changers are operated by
a solenoid, but the principle is the
same.)

32

Figure 2 illustrates a second meth-
od of triggering: An ac signal is applied
to the gate-anode 1 circuit of the
Triac through isolation transformer T1.
This second method is used in the tape/
slide synchronizer on playback. The
recorded sync signal on the tape is fed
to the primary of T1. The signal then

azl(aNODEZ) I

TRIAC

17 VAC
B0Hz

(GATE)
A [tANODE 1)

Fig. 1—Triac is turned on with voltage
between gate and anode 2. It can conduct
on both halves of an applied ac voltage.

G

AF TRANS

LE |

Tl

FROM
RECORDER
OUTPUT

Fig. 2—Either ac or dc will trigger the
Triac. Signal can also be applied between
gate and anode 1 to turn the device on.

triggers the Triac, which conducts and
activates the motor (or solenoid) in
the projector. The slide advances.

In the record mode, it’s necessary
to simultaneously trigger the Triac (to
advance the slide) and produce an ac
signal (to put sync on the tape). The
circuit is shown in Fig. 3. Closing S1

Fig. 4—Typical Triac outline, terminal
connections, with mounting stud at top.

RADIO-ELECTRONICS



triggers the Triac and advances the
slide. At the same time the 60-Hz ac
to the motor passes through R1, causing
a 1-volt drop. This 1-volt signal is
passed through Tl to the second tape
channel, while voice commentary is go-
ing on the first channel. Fig. 4 shows
outline and terminal connections of
the Triac.

Operation—record

The synchronizer (Fig. 5) is con-
nected to one recording input of the
tape recorder through J1, and, to the
slide changer through P1. S1 is set to
the record function. The tape recorder
is then adjusted to record voice from a
microphone on the other input channel.
The tape is started and when you want
to change slides, S2 (or remote switch
S3) is pressed. This triggers the Triac
into conduction and starts up the slide-
changer motor (or solenoid). In a mo-
tor-operated changer, when S2 is re-
leased the cam switch in the slide
changer continues to feed ac to the
motor or solenoid until the cycle is
complete.

Meanwhile, as S2 is closed, the
sync signal is passed through TI, vol-
ume control R3 and J1 to the input
of the recorder. The level of the sync
signal can be set with R3; thus the vol-
ume control of the recorder does not
need to be changed in going from rec-
ord to playback.

S3 is an optional remote-control
switch. It lets you put sync on tape
without having to be near the unit.

Operation—playback

The cable connecting J1 to the
recorder microphone input is now used

Fig. 6—Remote jack ]J3 isn’t required . .
Locking control is used for R3 to avoid

to connect J2 to the external speaker
jack of the recorder. (This jack must
be on the same channel the sync signals
were recorded on.) S1 on the tape/slide
synchronizer is set to the playback
function, and the recorder controls are
set for stereo (or split-channel) play-
back.

When you play back the tape,
youll hear commentary as usual
through the tape speaker. But the sync-
channel speaker should be muted, and
the sync signal goes into J2 and the
primary of T1. The signal is stepped
up about 2.5 times by T1 and is then
applied to the gate of the thyristor.

Note that closing either S2 or S3
will override all automatic controls
and cause a slide change during either

. it is useful for remote operation of S2.

accidental misadjustment of sync level.

recording or playback.

This synchronizer can be used
with nearly any slide changer with re-
mote pushbutton operation, and with
any stereo or split-channel tape record-
er with power amplifiers. It cannot be
used with a tape deck since preamp
output isn’t high enough to trigger the
Triac. The SC40B requires 1.5 to 3
volts and 25 to 100 mA for triggering,
and will control up to a 6-amp load at
120 volts.

Transformer T1 isolates the pow-
er line from the recorder and gives a
fair impedance match between record-
er output and the Triac gate. In the
record function the impedance match
to the recorder input is not good, but

continued on page 91

MOTOR OR
SOLENOID
SYNCHRONIZER P J4 SLIDE CHANGER
1 I
P2 i
REMOTE ra SC408B COUER cABL ] ;
P3 T VN 1 0| a h JUTVAC
| :
S3 tl l . . ‘I o/ L Il
T
—f 1 01 4 . ;
o— . : REMOTE
CONTROL CAM
TO TAPE RECORDER SOCKET SWITCH
PLAYBACK PLAYBACK
OUTPUT YJ2 = Sl-g =2
Fig. 5—You need build only the synchronizer
RECORD o (left) but your slide changer must have
INPUT Z=250 30 a remote change facility (right).
i
= Ti SEE TEXT
Parts List P2—Cable plug to match re- R3—1-megohm, audio-taper po- MISC—Steel utility box 4” x 4”
J1, J2—Phono jacks mote-control socket on tentiometer x 27, aluminum plate 11"
J3—4-prong chassis  socket projector S1—D.p.d.t. slide switch x 1%” x Y”; 2 insulated
(Cinch-Jones S-304-AB or P3—4-prong cable plug (Cinch- S2—S.p.s.t. pushbutton switch, threaded Y,” spacers or
similar) Jones P-304-CCT or similar) normally open contacts stand-off insulators; cables
J4—4-prong cable socket Ql—Triac (G-E type SC40B, S3—S.p.s.t. cable-mount push- —one 2-wire power cable
(Cinch-Jones S$-304-CCT or Texas Instruments TIC23 button switch (Switch- to connect unit to slide
similar) or similar) craft 913 or similar) changer; one or two single-
P1—4-prong chassis plug R1—3-0hm, 5-watt resistor (see T1—Output transformer, 25 wire shielded cables to con-
(Cinch-Jones P-304-AB or text) ohms to 4 ohms (Stancor nect unit to input and out-
similar) R2—100-ohm, 5-watt resistor TA-62 or similar) put of recorder (see text)
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By JOHN HOKE

Fig. 1—First lay out the maierials you
will need to build the solar vehicle.
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Fig. 2—Unless otherwise marked, sections
are cut from two sheets of 15" balsa.
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The Solar-Powered

Self-powered amphibious vehicle will get the

A FULL-SCALE GAMMA GOAT 1S A MILI-
tary vehicle designed to operate effec-
tively on any kind of ground. This
solar-powered model doesn’t look
much like the real thing, but it does
have similar rough-terrain capabilities.
It manages well on land or water, and
solely with light power.

You’ll find the goat easy to build.
It’s assembled almost completely from
tailored-to-fit parts that can be ob-
tained easily from local sources (sece
Fig. 1).

The vehicle frame is made from
187 balsa wood, with ¥4” balsa used
for the yoke and for local reinforce-
ment of the thinner wood.

To make later finishing much eas-
ier, all surfaces of the balsa should be
filled before you cut out the parts.
Spread shellac or Elmer’s glue smooth-
ly over the wood surface. Lightly sand
the treated surface (when it’s dry)
with about a 320-grit paper before cut-
ting. Use a one-sided razor blade or
X-Acto knife to cut the wood. Follow
the plans shown in Fig. 2.

Roller construction

Assemble the front roller as shown
in Fig. 3. Use acetone or methylene
chloride to cement together the lids of
two 6-oz Styrofoam cups. Carefully
cut a ¥2” hole through the center of
both lids. An eyelet “bearing” must be
centered in the bottom of each cup, to
receive the axle.

Next, make the balsa yoke for the
front roller, following the plans shown
in Fig. 2. Assemble the yoke and
mount the front roller in it (Fig. 4).
Install two eyelets “bearings” in the
yoke with collars inward. The axle can
be a piece of coat-hanger wire.

The drive roller is the only com-
ponent that must be constructed to
fairly exacting tolerances. The arrange-
ment is a fixed-shaft device in which
the whole roller and motor revolve
around an axle held stationary to the
frame of the vehicle. The roller is
made of two more Styrofoam cups
glued together bottom to bottom as
shown in Fig. 5. Be sure to cut well-
centered holes large enough to accom-

modate the motor. A sharp razor
blade, wet with soapy water, makes
cutting the Styrofoam much easier.
(Make sure all parts are dry before
you cement them.)

Using RTV (room-temperature
vulcanizing) rubber, cement the motor
mount—a discarded core from a roll
of cellophane tape—into place against
the bottom of one of the two cups.
Center it well so that the motor, when
put into the mount, also will be prop-
erly centered.

Making the wheels

The end plates (Fig. 6) seal the
drive roller. They also are the wheels
on which the model runs on land. Each
is made from a balsa disk and a plastic
cup cover. The eyelets “bearings” used
to support the drive roller in the frame
of the vehicle must be carefully cen-
tered. Cement a cup lid to each balsa
disc so the grooves into which the lip of
the cup fits will remain uncovered. Be
careful to center the lids well on the
balsa discs. Use Silastic for joining
these two pieces.

Six paddles are provided for pro-
pelling the model in water. Mark pad-
dle locations on the drive roller as fol-
lows: Using a compass, draw a circle
on paper—make it a bit larger than
the drive roller ends. Then make a six-
pointed star pattern with the compass.
Transfer the points directly to the rim
of one cup, marking them with a pen
(see Fig. 5).

The paddles should be sanded
smooth, and filled with shellac or El-
mer’s glue. To keep the paddles from
trapping air or picking up water when
running in water, cut vent holes ( “2”
notches) into the apex of each paddle,
as shown in the pattern (Fig. 2).

Next, cement the paddles to the
drive roller (Fig. 7).

After the drive-roller end plates
and covers have been bonded firmly
together, drill out the center holes in
which the eyelets will be mounted.
Hole size depends upon the size of the
eyelets you use. Be sure to strip the
eyelets of paint or enamel; they have to
carry current from the solar cell to the
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Gamma Goat

kids out in the sun this Christmas

Fig. 3—The front roller assembly: Glue Fig. 4—Front roller is mounted beneath Fig. 5—Cement two additional Styrofoam
two Styrofoam cup lids together. Then cut  the movable yoke, using two eyelet bear-  cups together, bottom to bottom. to form
42" hole through each lid center for axle.  ings and a piece of coathanger wire. Unit  the drive (or motor) roller. Then mark
Findlly, push cups into lids as shown. functions as the steerable roller axle. ends for locations of six drive paddles.

Materials List

Balsa wood—¥3"” x 8” x 2’ (vehicle frame)
L7 x %" x ¥»” x 3’ (yoke and sup-
ports)

Cups and lids—Styrocups, 6 oz. #67s

Eyelets—Brass, or painted eyelets

Model paint—For painting styrene; Spray
Pla by Testor's, and AMT lacquer

Anodized aluminum (or Lucite)—3" x 4”
x 3/32"

Shaft coupler—Motor and drive-shaft
coupling; Aristo M233:20, Universal
couping, two required

Solar cells—Series strings of three cells
each; H. & R. No. TM13K490/3;
$2.50 per 3-cell module. Minimum
of two modules required. Herback &
Rademan, 1204 Arch St., Philadel-
phia, Pa. 19107

Phone plug—Subminiature two-conduc-
tor (Switchcraft No. 850)

Phone jack—Subminiature two-conduc-
tor (Switchcraft No. TR-2A

Gearhead motor—Dc drive motor, Inca-
bloc No. SR601A0, with reductor of
1, 5, 10, 15, or 20 rpm (select one
speed) $8.37 to $9.42 depending on
speed (plus shipping). Portescap
U.S., 730 Fifth Avenue, New York,

N.Y. 1001%
. . q . q Switch—D.p.d.t. toggle switch
Fig. 6—Cement a balsa disc (follow the Fig. 7—Use silastic rubber (or bathtub e olaes s T =T ey b on S bser.
pattern of Fig. 2) to each Styrofoam cup  caulk) to cement paddles to the outside bathtub caulk (white-clear), Elmer's
lid. Then slip each “sandwich” on end of of the drive roller. Be careful not to gli;’;' tsappr:.y paintsiashellac.s gpoxys

a drive-roller cup. Use two cups and lids.  plug or block the vent holes in paddles.
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motor. As Fig. 8 shows, you'll need
four eyelets, each with about 8” of
wire attached. Use an enameled wire—
No. 26 is a good choice—for this
hookup. Make the connection to the
outside of the eyelet so the wire won’t
interfere with the axle. Two eyelets are
used in the vehicle frame (Fig. 9) and
two more are used in the drive roller
(Fig. 10). Wire the drive-roller eyelets
to the motor terminals, as shown in
Fig. 11.

Instead of eyelet bearings, you can
use miniature phone jacks and plugs
(transistor radio size) at one end of
the drive roller. This is a much easier
and more reliable way to apply power
to the motor.

Construction of the vehicle frame
is straightforward—refer to Figs. 2

and 9. Take care to locate the side
panels exactly before you glue them;
their leading and trailing edges are not
parallel. (Carry the “top” marking
onto the pieces, when you cut them.)
Use Elmer’s glue or a twin-mix epoxy
resin for bonding.

Hole drilling

To make things easier later on,
drill out the bearing holes as soon as
the side members and their braces
have been cemented. Drill all other
holes, too, so you won’t have to juggle
the finished frame while you are trying
to drill holes in it.

If you plan to use a “plug-in”
solar panel (so you can remove the
panel to use it for other purposes) drill

THIS WIRING MOUNTED
IN VEHICLE FRAME _d i JACK

ON-OFF SWITCH
0/,;

EYELET
CELLOPHANE TAPE CORE

MOTOR TERMINALS
|

EYELET—_ \

WRAPPED AND
SOLDERED TO
EYELET

WIRE
WRAPPED

AND
SOLDERED

Fig. 8—Cement the motor inside the drive roller with some
RTV rubber. Cellophane tape core holds motor securely in place.

Fig. 10—Solder motor wire to
eyelet; mount eyelet in end of
drive

roller with collar out.

Fig, 11—Solder wires from the
drive-roller eyelets fo the two
motor terminals. Don’t overheat.

an opening for the phone jack at this
time (Fig. 12). If you also wish to use
a forward-reverse switch, do necessary
drilling and cutting at this time. In all
such drilling operations, use pieces of
backup wood so the holes will be neat.
Add epoxy cement to the wood around
the phone jack hole, for strength.

Before spray-painting the frame,
sand it lightly with a fine emery paper.
When spraying the model, take care
not to get any paint on the unfinished
roller assemblies; most spray paints will
dissolve Styrofoam. A special paint
(see Parts List) must be used to finish
the rollers.

Assembly of the drive roller comes
next. Use a round pin file or a tube of
emery paper to clean out the eyelet
bearings thoroughly so they will offer

Fig. 9—Motor and drive roller turn when power is applied.
Drive shaft is held fived by cotter pin tied to vehicle frame.

Fig. 12—Cement the solar cells to piece
of Lucite or aluminum with a phone plug
at one end. Wire cells, plug in series.
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good electrical contact. Carefully study
Fig. 8 and you will note that one axle is
friction-fitted to the motor shaft with a
piece of snug-fitting spring. If the ve-
hicle is to be run in only one direction
—that in which the spring will “grab”
the shafts—this simple hookup is all
that will be needed. If, however, you
plan to provide a forward/reverse
switch, you will need to use a nonslip
coupling, such as one with set screws at
both ends.

Motor coupling

The drive shaft can be a piece of
coat-hanger wire, but a length of ¥4”
drill rod is better. Cut the axle long
enough to let it extend through both
the bearing in the drive-roller end

.7 e § e

Fig. 15—Drive-roller paddles permit the goat to chop its way through deep snow.
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14—1In water, the goat sinks in a bit due to motor weight, But it floats!

plate and the bearing in the vehicle
frame (see Fig. 10). About ¥4” to 14"
of the shaft should extend beyond the
frame bearing. As the shaft must be
held stationary at this point, it should
be slotted with a file. A %g” hole
drilled through the tip also will provide
a means to anchor the shaft.

When the motor and shaft are in
place, the two end plates can be put in
place, the cup lips tucking into the
grooves of the lids.

The drive-roller assembly will
need an axle for use in the opposite
end of the assembly when it is placed
in the frame. A piece of bare coat-
hanger will work, but a piece of heavy
copper wire is better, since this axle
also must conduct electrical current.

This axle is slipped into place

through both frame and drive-roller
bearings, when the drive roller has
been positioned in place. You can bolt
the axle in place if you wish, but a sim-
ple right-angle key-headed member is
all that is needed. Use a piece of Mylar
tape, placed over the keyed portion, to
hold it in place.

When the drive axle is in place, it
must be pinned so that it cannot turn.
Use a partially straightened-out paper
clip, leaving a “key head” on it over
which Mylar tape can be put to hold it
to the frame. The end slips through the
axle slot to keep it from turning.

Before mounting the drive-roller
assembly, spray it with a paint that will
not dissolve or damage the Styrofoam
cups (see Parts List.}) Do not use heat
to hasten drying; it will permanently
damage the Styrofoam.

The yoke of the steering roller is
secured to the frame with a small nut
and bolt. An eyelet can be potted into
the frame to serve as a mount if you
wish. Washers should be used to dis-
tribute the loading this junction must
endure. A flat rubber faucet washer
should be sandwiched between the
yoke and frame both to separate them
and to provide enough friction to hold
the yoke in any position.

Final assembly

After the yoke is mounted, the
roller assembly that fits into the yoke is
secured in the yoke bearings. A single,
straightened-out piece of coathanger
rod extending through all bearings
does the job nicely. An L-bend in one
end of the wire provides a lever across
which to tape the rod in place to one
leg of the yoke.

A word about choice of motors:
The gear reduction you select from
those listed depends on how you plan
to use the vehicle. If you use three
strings of solar cells, the goat will go
over pretty rough ground with a 10 to
15 rpm motor—in sunlight. Even with
a 20-rpm motor, it will manage well on
dirt or grass.

1f you want it to perform well on
water, the higher the rpm the better!
(Even a 40-rpm unit will run it on wa-
ter.) The prototype model was made
with a 15-rpm motor, which moves
over fairly rough ground; it also runs at
a reasonable rate on water.

Under a full sun, it is exciting to
watch such a device operate, knowing
that the energy source is free! But take
care: If you tire of watching the goat—
or if the sun goes behind a cloud—
don’t just go away and leave the Gam-
ma Goat untended. You might forget
it. Then, when the sun returns, it will
wander off! It’s a toy and it’s in time for
Christmas, so have a Merry Christmas.

R-E
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YOUR
FUTURE IN
ELECTRONICS

Exciting, challenging opportunities await
you in this fast-growing field

By RAY CLIFTON

Photos courtesy of DeVry Institute of Technology, Grantham School of
Electronics, National Radio Institute and RCA Institutes, Inc.
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Item: Today at least 50,000 trained electronics technicians
are urgently needed to fill well-paying jobs in the U.S.
Item: Additional jobs are being created each year for elec-
tronics technicians. The field is expanding rapidly.
Question: Are you an electronics technician?

Question: Would you like to become one—or become a
better one?

Statement: Whether you become a (better) technician or
not is up to you. Here’s how you can.

Job Opportunities

Consumer electronics: Installing and servicing home radio
and television receivers, hi-fi and stereo equipment, public-
address systems, burglar and fire alarms, and other elec-
tronic devices are included in this segment of the industry.
Some technicians are self-employed, and some work for
others.

With widespread public acceptance of entertainment

and other electronic equipment for the home, this field is
wide open for skilled technicians.
Industrial electronics: Installation and service of in-plant
gear, including computers, servo systems, microwave equip-
ment, burglar and fire alarms, closed-circuit television
equipment, intercoms, electronic machine controls. etc.
Most technicians work in a plant; some are field-service
representatives traveling around the country with expenses
paid, and some are self-employed.

These days the wheels of industry are turned elec-

tronically, and technicians are in high demand. Wages are
good, with periodic raises and promotions, paid vacations
and health benefits.
Electronics manufacturing: Quality control, assembly-line
inspection and testing, installation and maintenance of in-
plant electronic equipment, building prototypes, instrument
calibration, etc.

Many technicians in this field are promoted to engi-

neering assistants or associate engineers. They have pres-
tige and a solid future. Salaries are good and employment
is steady.
Broadcasting and communications: Includes operation, in-
stallation and maintenance of transmitters, studio and asso-
ciated equipment at AM, FM, TV and shortwave broad-
cast stations. Installing and servicing commercial two-way
mobile radio and fixed stations, and telephone equipment.
Operation, installation, maintenance of tape, disc and film
equipment for motion-picture and recording studios.

More people use radio communications today than
ever before. The number of transmitters in use grows each
year. All need qualified technicians to service them.
Hobby electronics: Some persons like electronics for its
own sake. They are hi-fi/stereo addicts, ham radio opera-
tors, construction builders or CB enthusiasts. They often
study electronics because it makes their hobby more fun.
A hobby isn’t a job, but playing around with a hi-fi ampli-
fier or a ham rig is an easy way to gain valuable practical
experience. An electronics hobby can even help you get a
better job.

Skills Needed

Regardless of the type of electronics work you would
like to do, you must know a certain amount of theory and
have some practical experience. The more you know about
any equipment, the better and faster you can get it to work;
that means money and personal satisfaction.

Consumer electronics: You must know how to use basic
test equipment such as a voltmeter, oscilloscope, signal
generator, etc. You must be familiar with AM, FM and TV
receivers, as well as their antennas, and audio amplifiers and
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power supplies. You should understand how transistors,
vacuum tubes and semiconductor diodes work, as well as
how to handle them.

Industrial electronics: You should be as qualified as the
man in the consumer electronics field. In addition you must
be familiar with the specialized equipment or systems used
in your chosen industrial electronics field. Such things as
tachometers, Q-meters, dc choppers, magnetic control am-
plifiers, polyphase rectifier circuits, telemetering equip-
ment, medical equipment, closed-circuit TV systems, TV
cameras, etc., are all part of this exciting industry.
Electronics manufacturing: You need most of the preced-
ing skills, and more. Since your work can be that of an
engineering assistant, you must be able to construct equip-
ment from notes, schematics and other plans. You should
know how to use laboratory-type test equipment. You may
be given an opportunity to supervise and instruct others.
Broadcast and communications: A technician in this field

must first have an FCC Commercial Radio Operator li-

cense, so he may legally operate, service and maintain ra-
dio and TV transmitters. He needs a working knowledge of
electronic test instruments and of transmitters. Test equip-
ment includes rf bridges, field-intensity meters, sound-level
meters, etc. Other equipment includes TV sync generators
and cameras, subcarrier generators and single-sideband
equipment.

Acquisition of Skills

There are several ways to become technically quali-
fied for a rewarding career in electronics.

Self-study: You buy a book, read it, work some problems
and examples. perhaps build some electronic devices to get
to know circuit operation and hardware. This method re-
quires much self-discipline. You have no teacher to guide
you or explain things not covered in the book. Many tech-
nicians have started this way, but as their thirst for knowl-
edge grew with their experience, many of them found it to
their advantage to pursue a more formalized program.
On-the-job training: Quite a few technicians got their start
helping out around a radio or TV shop after school. They
learned the tools of the trade, the hardware and much of
the jargon. However, on-the-job training is only as good as
the quality of supervision and programing of activities. Just
taking any job in any radio and TV store or factory is not
the answer.

But on-the-job training, while it puts you in electron-

ics right away and brings in income, can be a dead end
unless you also study theory. Many persons use the self-
study method along with work. Some attend manufactur-
er’s seminars and technician association training meetings.
Most technicians at one time or another have beefed up
their training with a correspondence course.
Home study (Correspondence course): You follow formal
lesson plans designed by experts to include all needed in-
formation. After studying a lesson, you answer questions
on the subject; your answers are read and graded by in-
structors. They will answer any questions you have and
give you extra help when necessary. Kits are often used.
You begin your program with a course in basic electronics,
then pick a more specialized area to work in, such as in-
dustrial electronics or consumer electronic servicing.

You can study at home while you are employed full-
time. You set your own speed, and you study at your con-
venience. Costs and time are determined by the complexity
and completeness of a course.

Classroom study: For many persons, this is the best way to
learn electronics in the shortest time. You attend regular
classes, meet your instructor face-to-face at each session,
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and follow a planned course. You learn not only “book
theory” but perform bench experiments and get the feel of
the hardware.

Supplementary Reading

You will find many fine electronics books and maga-
zines in your local electronics distributors, bookstores, and
newsstands. Some books are short and deal with a specific
subject such as how transistors work using a vom, etc. Oth-

With training, you can be a part of the big TV
network shows as a video control technician.

ers are complete texts, and still others are comprehensive
reference books. Practically all electronics technicians read
such books and magazines from time to time to keep up
with the field.

Guidance

Many companies will advise you how to go about quali-
fying for employment with them. Some have complete on-
the-job training programs for new employees, and will start
you as an apprentice with little or no electronics knowl-
edge at first.

You can also seek guidance from the last school you
attended, or from the school you would like to attend. You
can write any school and ask them for their catalog and
other descriptive material about the courses they offer. The
National Council of Technical Schools and the National
Home Study Council (see the partial listing of electronic
schools for address and more photos on page 40) will also
provide you with helpful information. R-E
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Q. and A. On an
Electronics Career

Q: Can a woman study electronics and work in the field?
A: Yes. Sex is no barrier to training or employment.
Knowledge, ability and experience are what count.

Q: Is there any age limit for new students?

A: Generally no, but educational prerequisites make it dif-
ficult for young children to qualify. Teenagers and persons
in their 60’s have benefited from electronics training.

Q: What educational requirements are there?

A: For vocational training (such as radio-TV servicing or
industrial electronics) at least an 8th-grade education is
necessary. For engineering technology (assistant to engineer
in manufacturing) a student must often be a high-school
graduate. These are general rules; each school has its own
requirements.

Q: Does a student have to take a basic electronics course
first?

A: Not always. If you’re already working in electronics
and have basic knowledge, you may qualify for an inter-
mediate or advanced course. Most schools have guidance
counselors to help you choose the right course for you.

Q: Does an electronics school have contact with major
electronics employers to assist graduates to obtain jobs?
A: Yes—most schools maintain placement services for such
purposes.

Q: Will a school guarantee a graduate a job?

A: An ethical school won’t make such a promise. The final
decision on employment is a personal one between grad-
uate and employer.

Q: Do employers recognize diplomas?

A: Yes. Accredited schools must meet standards which re-
quire that only students who have made passing grades
obtain diplomas. Thus the certificate means you have satis-
factorily completed a course or program.

Q: Does a student have to choose his entire program at
once?

A: No—you can take each course as you want it. (How-
ever, you must take certain subjects before advanced ones.)

Q: Can a student take a home-study course, then transfer
to resident school and receive credit?

A: Generally yes, depending on the school(s) involved. It
is usually easier to do this at the same school.

Q: Can members of the armed forces on active duty enroll
in correspondence courses?

A: Yes. Since lessons are handled by mail, it makes no dif-
ference where the student is.

Q: Can veterans attend electronics schools under the GI
Bill?
A: Yes. Most schools are approved for veteran training.

Q: Don't training courses become obsolete, with such new
devices as FET’s and IC’s appearing in electronics?

A: Yes—advances in electronics make lessons out-of-date
from time to time. Because of this, schools constantly re-
vise and update their courses to include the latest technical
material. Some schools even issue regular bulletins to stu-
dents and graduates, with details of new devices and tech-
niques.
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All schools today use training aids and test equipment. You
learn the functions, the symbols, and how the circuits work.

Part of your training should be working in the laboratory to
develop the feel of tools, test equipment and troubleshooting.

Electronics Schools Directory

Academy Avionics
Reno-Stead Airport
Reno, Nev.
American Institute of
Engineering and Technology
1139 W. Fullerton Pkwy.
Chicago, 11l. 60614
American School
Drexel Ave. at 58 St.
Chicago, 11l. 60637
Canadian Institute of
Science & Technology
263 Adelaide St., W.
Toronto, Ont., Canada
Capitol Radio Engineering Institute
3224 16 St., N.W.
Washington, D.C. 20010
Central Technical Institute
1644 Wyandotte St.
Kansas City, Mo. 64108
Cleveland Institute of Electronics
1776 E. 17 St.
Cleveland, Ohio 44114
Commercial Trades Institute
1400 W. Greenleaf Ave.
Chicago, Ill. 60626
Cook’s Institute of Electronics
Engineering
P.0. Box 10634
Jackson, Miss. 39209
Coyne Electronics Institute
1501 W. Congress Pkwy.
Chicago, I[Il. 60607
DeVry Institute of Technology
4141 Belmont Ave.
Chicago, Ill. 60641
Elkins Institute
2603 Inwood Rd.
Dallas, Tex. 75235
Grantham School of Electronics
1505 N. Western Ave.
Hollywood, Calif. 90027
Heald College
1215 Van Ness Ave.
San Francisco, Calif. 94109
Hemphill Schools
1584 W, Washington Blvd.
Los Angeles, Calif. 90007

Indiana Home Study Institute

P.0. Box 1189

Panama City, Fla. 32401

International Correspondence
Schools

Scranton, Pa. 18515

National Radio iInstitute

3839 Wisconsin Ave., N.W.

Washington, D.C. 20016

National Technical Schools

4000 So. Figueroa St.

Los Angeles, Calif. 90037

Niles Bryant School

3631 Stockton Blvd.

Sacramento, Calif.

Northrop Institute of Technoiogy

1199 W. Arbor Vitae

Inglewood, Calif.

Philco Technical Institute

219 No. Broad St.

Philadelphia, Pa. 19107

RCA Institutes, Inc.

320 W. 31 st.

New York, N.Y. 10001

Sams Technical Institute, Inc.

1720 E. 38 St.

Indianapolis, Ind. 46218

Technical Training International inc.

10447 So. Torrence Ave.

Chicago, 1ll. 60617

Tri-State College

2487 College Ave.

Angola, Ind. 46703

Valparaiso Technical- Institute

Valparaiso, Ind. 46383

Some schools offer correspondence
courses, some residence training,
some both. This is only a partial
listing. For more information about
other schools, write:

National Council of
Technical Schools

1507 M St., N.W.

Washington, D.C. 20005

National Home Study Council

1601 18 St., NW.

Washington, D.C. 20009
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The FCC License

...and how to get it

Your admission ticket to a career.

By THOMAS R. HASKETT

ONE OF THE MOST COMMON “DIPLOMAS” FOUND IN ELEC-
tronics is the Commercial Radio Operator license issued by
the Federal Communications Commission. By act of Con-
gress, most of the nearly 2 million radio and television
transmitters used in the US today must be operated—and
all must be serviced and maintained—only by persons hold-
ing one of the various classes of FCC operator license.

To obtain a “ticket,” you must pass a written examina-
tion covering, among other things, electronics and radio
theory and practice. Thus, possession of an FCC license is
generally considered proof of electronics knowledge. Such
proof can help you obtain a technical job, even though the
position may not legally require a license.

To work as a technician servicing transmitting equip-
ment you must have a ticket, of course. But even if you
don’t intend to troubleshoot transmitters, a license can be
helpful. At nearly half of the 7000 US broadcast stations,
for instance, you’ll be a more valuable employee if you
have a Radiotelephone Third-Class license with a broadcast
endorsement. Whether you’re an announcer, a typist or a
janitor, you can then legally perform routine transmitter
operation.

License requirements

To be eligible, you must be a US citizen and capable
of transmitting and receiving spoken messages in English.
Further requirements depend on the class of license you
want. Table I lists the elements of the examination you must
pass for each license. Here’s what the exam covers:
Element 1—Basic Law: Radio laws, treaties and regula-
tions which every operator must know.

Element 2—Basic Operating Practice: Procedures used
when communicating by means of radiotelephone stations.
Element 3—Basic Radiotelephone: Technical, legal and oth-
er matters which apply to radiotelephone stations (other
than broadcast). Covers general electronics theory.
Element 4—Advanced Radiotelephone: Advanced techni-
cal, legal and other matters which apply particularly to AM,
FM and TV broadcast stations. Covers advanced electron-
ics theory.

Element 5—Radiotelegraph Operating Practice: Proce-
dures used when communicating by means of radiotele-
graph stations.

Element 6—Advanced Radiotelegraph: Technical, legal
and other matters which apply to all classes of radiotele-
graph stations, and associated matters such as radio navi-
gational aids and message traffic routine. Covers advanced
electronics theory.

Element 7—Aircraft Radiotelegraph: Basic theory and
practice in the operation of radio communication and navi-
gational systems used on aircraft.

Element 8—Ship Radar Techniques: Specialized theory and
practice which applies to installation, servicing and main-
tenance of ship radar equipment used for marine naviga-
tion.

Element 9—Basic Broadcast: Basic regulatory matters
which apply to the operation of AM and FM broadcast
stations.

Table 1-Requirements for FCC Operator Licenses

-y ™N oo m o ~ o O = o O = N = 0 (-4

2 |3 88 55 (582 [vBEe wEE|eBe (53| .| =t

g2 |Eelg E4S |ESS |EXSE EER| ESE EaB| EL%| 83 $58

28 |5358 &= |S3= |S=88 SE=| S5=| S5E| 285| 35| 58t
RADIOTELEPHONE
First-Class License X X X X (3)
Second-Class License (3)
Third-Class Permit X )
Restricted At least 14 yrs old;

Permit declaration only req’d.
RADIOTELEGRAPH (5)
At least 21 yrs old;

First-Class License X X X X (1) (3) 25/20] 1 year service
Second-Class License X @2 | ® 20/1|
Third-Class Permit X X 20/16|

1 Aircraft telegraph endorsement required on this license to operate
radiotelegraph station on aircraft. (Exception: If license holder has
heen chief or sole operator in such capacity prior to 2-15-50.)

2 Aircraft telegraph endorsement, 25-wpm code speed, and at least
18 years of age required on this license to operate radiotelegraph
station on aircraft.
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3 Ship radar endorsement required on these licenses to service and
maintain ship radar equipment.

4 Basic broadcast endorsement required on this license to operate
certain classes of broadcast transmitters.

5 First figure indicates plain-language words; second figure indicates
5-character code groups; both per minute.
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Preparing for the exam

There are two general ways to study: One is to buy (or
borrow) a handbook. Several are listed in Table II.

These books contain sample questions similar to those
contained in the FCC exam. Each question is followed by
the correct answer and the theory behind it. The best way
to study is to cover the answer with a piece of paper while
you read the question. Then write your answer. If you are
correct, check that question off and go on to the next.
When you miss a question, study the background material
and work a few problems based on the subject. Refer to
other books if you like; the object is to become familiar
with the theory and practice, not just the answer.

The second way to study for the FCC exam is to en-
roll in a correspondence or residence school and take a
course designed to prepare you on this subject.

To pass the examination for any class of radiotele-
graph license, you must be able to transmit and receive
International Morse code at the rate specified in Table L.

Code instruction is seldom available at the schools

Table Il—License Study Manuals

Commercial Radio Operator’s Question & Answer Guide, by Martin
Schwartz. No. 8-01 (Elements 1, 2 and 9) 1964, $0.75; No. 9-01
(Element 3) 1967, $1.85; No. 10-01 (Element 4) 1958, $1.25. Ameco
Publishing Corp., Williston Park, N.Y.

First-Class Radiotelephone License Handhook, BON-2, by E. M. Noll.
Howard W. Sams & Co., Inc., Indianapolis, Ind., 1966, $5.25.

Radar License Endorsement Handbook, RLH-1, by E. M. Noll. Howard
W. Sams & Co., Inc., Indianapolis, Ind., 1964, $2.95.

Radio Operating Questions and Answers, 13th Edition (text), by I.
Hornung and A. McKenzie. McGraw-Hill Book Co., Inc., New York,
N.Y., 1964, $6.00.

Radio Operator’s License Handhook, RON-1, by E. M. Noll. Howard W.
Sams & Co., Inc., Indianapolis, Ind., 1965, $3.25. (Covers Third-Class
Radiotelephone license with broadcast endorsement.)

Radio Operator’s License @ & A Manual, 7th Edition, by Milton Kauf-
man. Hayden Book Co., Inc., New York, N.Y., 1966, $7.95.

Radiotelephone License Manual, 3rd Edition, by Woodrow Smith. Edi-
tors & Engineers, Ltd., New Augusta, Ind., 1362, $5.75.

Second-Class Radiotelephone License Handbook, 3rd Edition, GAN-2,
gy E. M. Noll. Howard W. Sams & Co., inc., Indianapolis, Ind., 1966,
4.95.

Successful Preparation for FCC Radio Operator License Examinations,
gy 0. L. Geiger. Prentice-Hall, Inc., Englewood Cliffs, N.l., 1960,
9.95.

mentioned; they usually prepare you only for radiotele-
phone exams. Code-practice tapes, records and books are
available through electronics distributors.

Taking the exam

If you live in or near any of the cities listed in Table
II1, look up the FCC field-office phone number and call
them for information. Exams are usually given each week
at these offices.t

If you live away from the cities in Table 11I, your
best bet is to write to the nearest listed office. Ask them
where your nearest examining point is, and when the next
exam will be given. Ask them also to send you one each
of FCC Forms 756 and 756-B (the official applications for
license). When you plan to take an exam anywhere but
an FCC district office (those shown in Table II1) you must
fill out and mail in the application in advance.

You must pay a fee with your application for a license.

“One useful book is Learning the Radiotelegraph Code, American Radio
Relay League, Newington, Conn., $0.50.

7Don’t apply to a field office for a Restricted Radiotelephone Permit. While
there are some exceptions, you should usually write to FCC, Gettysburg,
PF. 17325. Ask for FCC Form 753, which is the application for this class
of permit.
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Table 111—FCC Field Offices

P.0. Box 644 Boston, Mass. 02109
Anchorage, Alaska 99501 Detroit, Mich, 48226
Los Angeles, Calif. 90014 St. Paul, Minn. 55102
San Francisco, Calif. 94126 Kansas City, Mo. 64106
San Pedro, Calif. 90731 Buffalo, N. Y. 14203
Denver, Colo. 80202 New York, N. Y. 10014
Washington, 0.C. 20555 Portland, Ore. 97205
P.0. Box 150 Philadelphia, Pa. 13106
Miami, Fla. 33101 P.0. Box 2987

Atlanta, Ga. 30303 San Juan, P. R. 00303
Honolulu, Hawaii 96808 Dallas, Tex. 75202
Chicago, 1. 60604 Houston, Tex. 77002
New Orleans, La. 70130 Norfolk, Va. 23510
Baltimore, Md. 21202 Seattle, Wash. 98104
Address all communications to “Engineer in Charge, Federal
Communications Commission.”

If you appear at an FCC district office in person, you may
pay cash; otherwise send only check or money order by
mail, Cost depends on the class of license or permit: First-
Class, $5; Second-Class, $4; Third-Class, $3; Restricted
Radiotelephone permit, or renewal of any license, or en-
dorsement of license, or duplicate license, $2.

When you take the exam, you’ll be given the code test
first if you apply for any class of Radiotelegraph license.
You must receive and transcribe consecutive words or code
groups for a period of one minute without error at the
specified rate of speed. If you fail the code test, you won'’t
be given the written exam.

You will be given a series of printed questions to an-
swer in writing, and (for some elements) youw’ll be required
to draw (or correct) a few schematic diagrams. The mini-
mum passing grade for each element is 75%.

If you fail any element, you are not allowed to go any
further in the exam. You will be issued, however, whatever
license you have qualified for. For example, suppose you
applied for a Radiotelephone First-Class license, passed
Elements 1 and 2, but failed Element 3. You would then
be issued a Radiotelephone Third-Class permit.

Once you have failed an element, you normally can-
not take another commercial exam for two months, (If
you have urgent need for the license and are willing to do
further study at once, however, you can apply for a waiver
of this rule, on FCC Form 757-B.)

License privileges

Okay, you passed the exam, you got the license—now
what can you do with it? That depends on which license.

The Restricted Radiotelephone permit is intended for
operators only, and has limited usefulness, You are author-
ized to operate the following classes of stations: remote-
pickup broadcast, land and ship maritime telephone, avia-
tion, public safety (police and fire), industrial, land
transportation (taxicab and trucking). You may not per-
form any servicing or maintenance of transmitters.

The holder of a Radiotelephone Third-Class permit
may operate all of the preceding stations, plus instructional
fixed TV stations, international fixed public stations (com-
mon carriers) and—with a broadcast endorsement—AM
broadcast stations with power output of 10 kW or less and
nondirectional antennas, and FM broadcast stations with
power output of 25 kW or less. This permit does not allow
any servicing or maintenance of transmitters.

A Radiotelephone Second-Class license permits opera-
tion of all the preceding (no broadcast endorsement re-
quired to operate broadcast stations), plus TV auxiljary and
booster stations, and CATYV relay stations. This license is
also really useful in an electronics sense; it allows you to
perform servicing and maintenance at the following types

(continued on page 71)
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30 BASIC IC PROJECTS

Part 1 of 2 parts to help you learn how to work with IC components

and their related circuits

HAVE YOU IGNORED INTEGRATED CIR-
cuits in your construction projects as
“too expensive” or “specialized”? For-
get those ideas—cheap, plentiful IC’s
are here, and you can build many cir-
cuits with them.

A real winner is the Fairchild
wL914—it costs less than a dollar. For
your money you get 4 silicon planar
2N708 transistors and six resistors, all
encased in an epoxy block roughly the
size of a TO-5 case. The 2N708 tran-
sistors have an f; (gain—-bandwidth
product) of 450 MHz.

The internal circuit of the uL.914
is shown in Fig. 1, and lead connec-
tions in Fig. 2. By juggling around the
connecting leads and maybe adding a
few extra components, you can come
up with: a differential amplifier, a
multichannel audio mixer, or an audio
oscillator, just to name a few examples.

Remember just two basic rules:
(1) Do not think of an IC as some
fantastic new technical device needing
new application techniques all its own.
(2) Do think of the IC as a bunch of
perfectly normal transistors and re-
sistors, bonded together in a single
block, and requiring perfectly normal
transistor-circuit design techniques.

With Rule 2 in mind, take a look
at Fig. 1, the internal circuit schematic

4500 (4)
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By R. M. MARSTON

of the uL914. Unwanted transistors
can be effectively cut out of the circuit
by shorting them base to emitter.

Cut Q2, Q3 and Q4 out of circuit
by shorting pins 2, 3, 4 and 5. Wire a
bias resistor from pin [ to pin 7, and
you're left with a perfectly normal
common-emitter amplifier, Q1. Short
out only Q2 and Q3, and apply bias to
Q1 and Q4, and you have two normal
common-emitter amplifiers.

Cut Q3 and Q4 out of circuit, and
apply bias to QI and Q2. Now you
have a two-channel mixer with output
at pin 7. Apply bias to all four transis-
tors and short pins 6 and 7, and the
IC works as a four-channel mixer.

As you can see, it's easy to wire
the uL914 to work in a number of al-
ternative basic modes. Once you’ve
figured out which mode you want, you
can get on with circuit design just as if
you were using standard transistors.

Want to use the pul.914 in pulse
or logic applications? A nice feature
about this micrologic line of IC’s is
that you don’t have to figure input and
output drives in terms of impedance
and current. Fairchild specifies input
and output needs as so many units of
drive, as shown circled in the diagrams.

Thus, the pL.914 needs 3 units of
drive at each input and gives 16 units
of drive at each output. Each output
can therefore drive as many as five fol-
lowing input stages. This means that,
if you want to use a stack of the cir-
cuits interconnected, you can easily

TOP VIEW

BASE LEAD CONNECTIONS OF
ploi
Fig.2

calculate just how many inputs each
output can drive directly, and normal-
ly complex circuit layout calculations
can be simply made.

Now let’s look at some practical
applications.

Waveform generators

When the pL.914 is operated as a
differential amplifier, one of the two
outputs will be in phase with, but of
greater amplitude than, the input sig-
nal. It follows that if this signal is fed
back to the input the circuit will act as
an oscillator or waveform generator.
The waveform generated will depend
on the form of positive feedback con-
nection used in the circuit.

Fig. 3 shows how to connect the
IC as a wide-range audio generator to
cover 150 Hz to 40 kHz in three
ranges. An approximately rectangular
waveform is generated, since a simple
RC (R6-C2) feedback network is
used. R6 acts as the variable frequency
control.

Fig. 4 shows the connections for
making the circuit act as a 1-kHz Wien
bridge sine-wave generator. The fre-
quency-determining components are
R1-C3-R6-C2.

When using this circuit R6 should
be adjusted to give a pure sine wave
on an oscilloscope. It is possible, using
a 4.5-volt supply, to obtain a pure
sine-wave output of about 1 volt peak
to peak from the circuit. Note that the
values used for C2 and C3 are not
standard and must be built up by wir-
ing standard components in parallel.
The operating frequency can be
changed, if required, by changing the
values of C2 and C3; an increase in
value gives a decrease in frequency.

Dc meter amplifier

The differential amplifier is wide-
ly used as the basis of an electronic
voltmeter or for increasing the sensi-
tivity of moving-coil current meters.
The trouble with normal transistors in
these applications is that the circuits
are subject to considerable zero drift
with small changes in temperature.
This is partly due to differences in
characteristics of individual transistors.
Another reason is that, due to its phys-
ical position in the circuit, one transis-
tor may be subjected to larger tem-
perature changes than the other.

When an IC is used as a meter
amplifier, however, drift troubles do
not exist. IC transistors are etched on
a common slab of silicon and must in-
evitably be held at equal temperatures
and have their characteristics closely
matched as a result.

Fig. 5 shows how to wire the
pL914 for use as a dc meter ampli-
fier. If a 1-mA meter is used, its sensi-



[The pl.914 IC retails for $0.80
at Fairchild distributors. Most of them
do not accept mail orders for less than
$10.00. Semiconductor Specialists,
P.O. Box 8725 O’Hare International
Airport, Chicago, Ill. 60666 accepts
mail orders of $3.00 or more. If you
must purchase by mail-order, we sug-
gest you order four pL1.914’s. They are
quite versatile and you can use them in
future construction projects.—Editor]

tivity will be increased more than 20
times (to 50 pA). A 100-pA meter
can be increased more than 10 times
(to better than 10 pA).

If a voltage-range multiplier
(R11) is wired in series with the input
lead as shown, the sensitivity of the
resulting electronic voltmeter will be
raised to 20,000 ohms/volt using a 1-
mA meter, and to 100,000 ohms/volt
with a 100-pA meter. Note that this
circuit uses a 6-volt stabilized supply
which can be obtained from a Zener
diode.

Once the meter amplifier has been
built, set it up as follows:

(a) Short the input terminals, and set
R8 for a zero reading on the meter.
(b) Open the input terminals and set
RY for zero on the meter.

(c) Repeat (a) and (b) until no fur-
ther zero adjustment is required.

(d) Select the multiplier (R11) for
the full-scale voltage required. Exam-
ple: If a -mA meter is used and a full-
scale value of 10 volts is required, R11
should be 200,000 ohms.

(e) Apply a known voltage close to
the required full-scale value to the in-
put terminals and adjust R10 to indi-
cate this voltage on the meter. The
voltmeter is now ready for use.

When using the voltmeter, this
series of checks should be repeated oc-
casionally to make sure that calibra-
tion is correct. Readjustment will rare-
ly be needed in practice, and R8, R9
and R10 can be preset types tucked
away out of sight at the rear of the
completed instrument. The unit may
be used as a multirange voltmeter by
providing switch selection of various
R11 values.

Mixer circuits

Since the pl914 contains two
pairs of transistors sharing a common
collector load, each pair of transistors
can be made to operate as a two-
channel audio mixer if the transistors
are suitably biased.

Fig. 6 shows how to wire the IC
as a two-channel mixer using the Q1-
Q2 pair of transistors only, and Fig. 7
shows the alternative connection using
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the Q3-Q4 pair. Both these circuits
give a voltage gain of about 16, be-
tween each input and the output.

The pL914 can be made to serve
as a four-channel mixer by using both
halves of the circuit and shorting all
collectors to a common load. Fig. 8
shows the circuit. The voltage gain be-
tween each input and the output is
about 8 in this mode.

Emitter follower

You can obtain a normal emitter
follower by using the connections
shown in Fig. 9. Input impedance is
about 12,000 ohms; it can be in-
creased by using normal bootstrap
techniques, if required. Only one emit-
ter follower can be made from each
nlL914.

Common-emitter amplifiers

The differential amplifier can be
used with advantage to replace con-
ventional common-emitter amplifier
stages. The current taken by a C-E
stage from the supply line remains vir-
tually constant under operating condi-
tions, and there is thus no great need
to incorporate decoupling networks in
the supply lines when cascading stages.

The plL914 can, however, also be
used to replace a conventional com-
mon-emitter amplifier. Fig. 10 shows
one connection using Q1 only, while
Fig. 11 shows an alternative connec-
tion using Q4. Both these circuits give
voltage gains of about 20, and have
flat frequency response within 3 dB
from 60 Hz to well over 1 MHz.

The pl914 connections can be
modified so that the amplifiers of both
Figs. 10 and 11 are incorporated in a
single circuit, and two independent
common-emitter amplifiers are made
available. Alternatively, this modifica-
tion can be made and the two ampli-
fiers cascaded to form a single very-
high-gain amplifier. The connections
for this mode are shown in Fig. 12.

The circuit of Fig. 12 gives a volt-
age gain of about 400, and has a fre-
quency response that is within 3 dB
from 100 Hz to about 200 kHz. The
low-frequency end of the spectrum
can be extended by increasing the val-
ues of CI and C2. Capacitors C3 and
C4 limit the upper end of the fre-
quency response; if they are not used,
the circuit will, through internal feed-
back, act as an oscillator operating at
a frequency of several megahertz.

Now that you’ve seen these first
10 applications of the uL914, you may
want to try a couple. Next time we'll
show you even more interesting uses
for this inexpensive IC.

Continued next month
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Rotary Stepping Switches —They're Everywhere

Part 2—Use them for counting, circuit selection and remote control

PART I OF THIS SERIES DESCRIBED HOW
rotary switches are used for the selec-
tion of as many points as the selecting
switch carried, but with only a single
sequence of pulses. A telephone dial is a
useful control device which produces a
maximum of 11 pulses. Thus supplying
control pulses with such a dial might
make it necessary to dial several times
until the correct total number of pulses
were delivered. Note too that most tele-
phone-type dials will deliver one extra
pulse. Thus if 3 is dialed, 4 pulses are
actually delivered by an unmodified dial.

Fortunately, it’s possible to prevent
such action. An electrical modification
can be made, by inserting a slow-release
relay in the circuit. The relay is then
picked up by the first pulse—the relay
blocks all line pulses until it is picked up.
It’s also possible to modify the dial
mechanism mechanically.

Changing a telephone dial

Fig. 1 shows how to eliminate the
extra pulse from a standard older-type
telephone dial. Note the “off-normal”
contacts. These are operated by a small
brass foot attached to the shaft. When
the dial is rotated, the normally closed
contacts are opened (and the normally
open contacts are closed). The pulses
are produced by the interrupter as the
dial is on the return stroke. By extend-
ing the brass foot of the off-normal con-
tacts a little (this can be done by solder-
ing on a small piece of brass) and send-
ing the pulses through one of these con-
tacts, the extra pulse can be eliminated.
The last pulse is then blocked by the
off-normal contact.

Note too that the dial’s mode of
forming pulses—making or breaking
contacts—can be changed by adjusting
the position of the interrupter cam on
the geared shaft.

Using the dial for selection leads to
a more sophisticated, two-level system.
By using a switch of 10 points per level
and 10 levels (Automatic Electric type
80, or equivalent), a 2-digit code can
select any one of 99 points. Fig. 2 shows
the diagram for such a selector system.
S1 is a minor switch, operated by the
first digit dialed; this action selects the
level of S2. The next set of pulses then
rotates S2 to the desired contact. As ar-
ranged here, the pulse line also becomes
the control line, and the circuit resets

46

The Roto-Netic stepping
motor from Heinemann Electric
Co. converts pulses into rotary
motion consisting of 10 precise
steps. The device (see photo)
consists of a linear solenoid, a
spring-loaded, plunger-type arma-
ture, and a ratchet-and-pawl ac-
tuator on the end of the plunger
that turns the output shaft.

When the solenoid is ener-
gized by a pulse, the plunger is
drawn into the coil against spring
tension. After the pulse, the sole-
noid is de-cnergized, and the
spring forces the plunger back to
“rest” position. This drives the
actuator against a 10-tooth star-
wheel and produces 36° of shaft
rotation (one step).

The actuator prevents the
starwheel from rotating more
than 36°, and a pawl prevents
reverse rotation. This means
there’s no possibility of overshoot,
and overshoot compensation isn't
neccessary. Each step is preciscly
tlie same as the last, and since the
power strokc occurs upon de-
energization, even the last stroke
is recorded in case of power
failure.

Speed is nominally 600 steps
per minute and opcrates on either
12 volts de or 115 volts ac with
a bridge rectifier.

By TOM JASKI

on a single pulse, but only after it has
come to rest.

1CR is the relay which translates
the pulses so a local power supply can
be used. As pulses arrive, motor magnet
MM1 steps S1 to the desired level of S2.
Slow-release relay 2CR also energizes
on the first pulse and remains energized
until the pulses stop. When they do, and
2CR releases, relay 3CR is energized
through now closed off-normal contacts
ONS1 (which are on switch S1) and
locks up on the supply. This action re-
moves future pulses from S1 and also
sends pulses through contacts 1CR-3 to
motor magnet MM?2. This second set of
pulses causes MM2 to rotate S2.

When this sequence is finished, 2CR
again drops out, now connecting 4CR,
through 2CR-3, to the line and also to
the wipers that make the controlled cir-
cuit. A tone arriving over this line does
not affect the dc circuit, but a dc pulse
will energize 4CR, a slow-release relay
that will allow MM2 to step home on
the interrupter and will energize the re-
lease magnet of Sl, resetting these
switches. Off-normal contact ONS1 on
S1 then drops 3CR.

This circuit can deliver any one of
99 points on demand (even 100 by in-
cluding the code 00). Using the same
principles with more switches and re-
lays would make it possible to extend the
system indefinitely. Most industrial con-
trol or monitoring problems can be han-
dled easily by a system that provides
selection of any of 100 points—especial-
ly if the system has random access, like
this one.

OQutput pulse polarity

One point about generating pulses
with a stepper: The circuit of Fig. 3-a
produces negative pulses—i.€., no volt-
age during steps. Positive pulses—volt-
age only during steps—can be produced
with the hookups of Fig. 3-b and c. At
(b) the outgoing line is grounded as long
as the switch remains on a contact; when
the arm moves, a positive voltage goes
to the line. The resistor prevents short-
ing the battery. At (c) a relay inverts
the pulses.

The device of Fig. 4 has several
functions. First, it counts pulses in dec-
ades from a switch-type transducer. By

‘mounting numbered discs or cylinders

on the switch shafts this count can be
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SOLDER ON SMALL PIECE
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Fig. 1—How a telephone dial’s shunt-spring
operating arm is modified to eliminate the
extra pulse that it normally generates.

read directly. By supplying different
tones for each switch, characteristic
signals can be sent out over a single line,
to identify units, tens and hundreds. (Of
course, three separate lines can be
brought out for this purpose.)

Circuit operation is simple: Incom-
ing pulses operate relay 1CR, which is
present for the usual reason (to keep
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Fig. 2—A two-level selector can select any

from loading the pulse line). It causes
S1 to step, and on the tenth pulse to S1
causes a wiper contact to connect MM2
to the positive dc line. This starts S2 on
its first step. This same wiper contact
energizes relay 2CR, which resets S1.
The next two steps operate similarly,
and just one pushbutton resets the whole

one of 99 points by actuating S1, then S2.

Again it’s possible to say that this
circuit can be expanded ‘to include
“thousands,” “ten thousands” and so on.
For practical purposes a count of 999
is quite large. The circuit shown was -
used for registering gallons pumped by
gas pumps in a service station. A remote
register totaled all the data from the

circuit. pumps, using a storage or “memory”
I UNITS
TENS
PULSES
; HUNDREDS

S3

Fig. 4—(above)—Decade counting circuit.
dreds pulses to readouts. Distinctive tone

Separate lines send units, tens and hun-
codes can be sent out over a single line.

Fig. 3—How stepper generates pulses. a—Negative (zero-voltage) pulse output when
arm is between contacts. b—Positive-pulse generator. c—Relay ICR inverts pulses.
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Rotary Stepping Switches—They’re Everywhere

circuit if several pumps were used simul-
taneously.

These circuits have been designed
for direct-operated switches. For accu-
rate timing it may make a difference
whether switches are operated direct or
indirect. An indirectly operated switch
acts on the cessation of a pulse, rather
than on the starting of one. In the cir-
cuits shown, that makes little difference.
Also, all levels of contacts have been
shown for nonbridging wipers. Bridging
wipers running across contacts would
not generate pulses.

Another point: A switch steps home
much faster than it steps out, and pulses
are produced by it much faster than
dial pulses occur. (The latter run from
10 to 20 per second.) A switch stepping
home on interrupters can be slowed
down, as was described in Part I. But
the homing speed of a minor switch can
be regulated only by adjusting mechani-
cal friction or spring tension. The speed
can be slowed down some but not much.

Storing numbers

The circuit of Fig. 4 can be used to
store three digits (and more by exten-
sion). A simple readout can be built to
show the final setting of the three
switches. Such a readout arrangement is
shown in Fig. 5. The banks at right of the
diagram are one level each from the
three minor switches of Fig. 4. The

+

PULSES OUT

é 4CR-1

~|

stepping switch used for readout must
be adjusted to make 30 contacts in se-
quence (on two levels), by properly set-
ting the wipers. Each set of 10 is con-
nected to the minor-switch contact
banks. The switch will step through the
first contacts (after starting, and this
switch steps slowly) and will energize
4CR when a “ground” is encountered on
the minor-switch bank. 4CR then stops
further pulses (up to 10) from appear-
ing on the output line.

When point 10 is reached, 4CR is
reset by 2CR-3, and the switch then
scans the bank of the second minor
switch, and so on. The result is a series
of three sets of pulses which will signal
in order the units, tens and hundreds
count of the three minor switches. If a
pause is needed between sets of pulses,
2CR and 3CR can be used also to ener-
gize slow-operating relay S5CR. For the
duration of its on—off cycle, SCR pre-
vents 1CR from stepping the switch.
This function is indicated by dotted
lines. The START button can be any mo-
mentary-contact type—even a relay
contact.

For example, with several storage
registers, a sensing circuit could be used
to hold off one register until another has
been “read.” Any relay can be used as
such a sensor by either the absence or
presence of a voltage on its coil.

[In Fig. 5, the stepping switch is
shown with two sets of 30 contacts ar-

ranged in circles. Each set of 30 con-
tacts has 3 wipers. The method of pres-
entation is used for simplicity. Actually,
each set of 10 contacts is on a separate
level and the wipers are 120° apart.
Thus, contacts 1 through 10 are on one
level, 11 through 20 on the next, and so
on. This switch—Automatic Electric
type 44 or equivalent—accommodates
up to six 10-point bank Jevels. It is driven
by a 33-tooth ratchet providing 10 “on-
the-bank” positions followed by an “off-
the-bank” position for each one-third
revolution.—Editor]

Relay code selection

The individual code selector is a
useful device. It can select one, and
only one of several circuits, by means of
one line or radio channel. While such
selectors are made by various manufac-
turers (there are even electronics selec-
tors with no moving parts), it’s possible
to build this kind of selector by using
stepping switches and relays. Fig. 6
shows one circuit, which uses a type 44
switch, again arranged for 30 points.

Incoming pulses operate the slow-
release relay and the motor magnet (the
usual pulse relay has been left off). This
switch, as shown has been arranged for
the code 4-5-9. (Up to 0-9-9 can be
used with the 44 switch.) If the switch
wiper lands on any point connected to
relay 2CR, the switch will immediately
step home. Only by successively landing
on the code-specified contacts will the

(continued on page 70)

o b

O
o8

OPTIONAL FOR PAUSES '/

3CR-3 2CR-3

% EXTRA LEVEL ON SWITCH IN FIG.4

Fig. 5—Readout to indicate settings of switches in Fig. 4. An extra relay on contact 30 can replace the reset (START) switch.
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By HOMER L.

DAVIDSON

VERTICAL SWEEP TROUBLES ARE EASY
to spot. They appear on the screen as if
to tell you exactly where to find them.
If you know the functions of the verti-
cal oscillator and output sections the
visual symptoms can become most sig-
nificant to you.

No vertical sweep shows up as a
picture completely collapsed into a thin
horizontal bright line. The line is usu-
ally bright because the energy of the
electron beam that would normally be
displaced over the full height of the
screen is all concentrated in the line.
Insufficient sweep shows up as a par-
tially shrunken picture on top, bottom,
or both. Nonlinear vertical sweep can
cause heads to stretch or become flat-
topped and feet to appear to be too long
or too short . . . in severe cases the
top and bottom of the picture folds over
on itself.

Picture rolling can be caused by
improper vertical oscillator frequency
or loss of sync due to a weak signal, old
age, poor video separation and other
troubles in the video signal handling
circuits.

Vertical defiection circuits

There are three types of vertical-
deflection systems, but only two are
widely used. The oldest is the simplest to
repair. It has a blocking oscillator and
a vertical output stage as shown in Fig.
1. An integrating network keeps all
pulses except vertical sync out of the
vertical oscillator.

Take care when checking the voli-
age at the plate of the vertical output
tube. The high-amplitude spikes can
damage the meter. The best bet is to use
a scope with an appropriate probe. If
the waveshape is good and the amplitude
correct, you can assume that the plate
voltage is okay. Start at the vertical
oscillator and proceed to the output
stage.

Another method is to connect two
pieces of flexible hookup wire to the
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VERTICAL SWEEP
MANUAL

Learn vertical sweep servicing as
an expert analyzes typical problems.

—
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leads of a 0.05-uF, 600-volt capacitor.
Solder alligator clips to the free ends of
the wires. You can check the vertical-
deflection voltage by clipping an alliga-
tor clip to the center terminal of the vol-
ume control. Touch the other clip to the
input and output of each stage in the
vertical section. You will hear a 60-
cycle buzz that will get louder as you
progress toward the yoke. If the buzz
drops off, you have located a trouble
spot.

If you do not have a negative volt-
age on the blocking oscillator grid, the
stage is not oscillating. Check the
blocking-oscillator transformer wind-
ings with an ohmmeter. Many times the
secondary is open. If it’s okay, check
the plate voltage and resistances. The
vertical-output transformer’s resistance
should also be checked against the man-
ufacturer’s data. Also check to see that
none ‘of the transformer windings are
shorted to the transformer core.

12 TAUT
_VERT G50 _

In many older TV receivers that
come in for repair, the vertical hold con-
trol will move the picture only one way.
The quickest [but not necessarily the
best—FEditor] repair here is just to
change the vertical hold circuit. Simply
tie a couple of clip leads to a 2.5-meg
pot. Clip one to the vertical oscillator
grid and the other to the top terminal
of the hold control. Set the hold control
in the center of its range and adjust
the clipped-on pot until the picture rolls
both ways when you turn the set’s hold
control. Now disconnect the pot and
measure it. Solder in a 1-watt resistor
of the closest 10% value.

The second kind of vertical-defiec-
tion system uses a multivibrator, and a
vertical output stage. The third system is
just like the second, only the vertical-
output stage is part of the multivibrator.
This third system is used quite exten-
sively in newer TV receivers; in many,
only one two-section tube is used, such

65S4A
VERT QUTFUT
]

. v
('_4 +
. VBT LN

= +.r L

—p——
TO TOKE

1= B4 BO0ST
Fig. 1—A tupical blocking-tube tuype verfical oscillater and oulput stuge.
1726EM7
o VERT QUTPUT
(2 R N
}zsov g"é TO YGKE
A
S| 3L AMA BTV
INPUT I
VERT HOLD 1 Y240V VEET LI L

Fig. 2—The multivibrator hookup is o very populer vertical deflectivn system.
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Fig., 3—The 470-0ohm resistor opened,
causing total loss of vertical sweep.
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Fig. 4—Increase in transformer resistance cut pix height to 2 inches.

R4I3
430V (BOOST)

as a 6EM7. Fig. 2 shows a typical mod-
ern vertical-deflection system.

A multivibrator is a two-stage am-
plifier with the output of each stage fed
to the input of the other. This positive
feedback causes the circuit to oscillate,
If any stage or a part of the feedback
circuit becomes defective, the circuit
will not oscillate.

Actual troubles

Let’s take the case of only a hori-
zontal line on the TV screen—Ilet’s say
this is an Admiral 20US6 (Fig. 3). The
brightness control should be turned

down so the line is just visible. Other-
wise you can burn a line across the tube.

The 6DE7 tube was checked and
found okay. The trouble was an open
470-ohm, 3-watt B+ dropping resistor.

This same trouble can also be
caused by a feedback coupling capacitor
at the plate of the output stage. There is
a high peak voltage at this point and
even the 1,000-volt capacitors usually
used there can short or start to leak. A
small Admiral portable, chassis 15UA2,
came in with this trouble. The feedback
capacitor had shorted, leaving only a
white line on the screen. Replace such

SYNC & FB FROM VERT QUTPUT

1726CG7
18K VERT 0SC
022 TOVERT
OUTPU
I T
047
TO HEIGHT
CONTROL

TO VERT LIN CONTROL

Fig. 5—Loss of Fig., 6—R207 shifted with changes
vertical sync was in temperature. This caused the
due to bad RI153. picture to roll intermittently.
6CG7 verT 0sC 670V —)‘I—*TO VERT QUTPUT
3.3MEG

17215FY7
VERT 0s¢ 096
TO VERT
| MEG OUTPUT

TO HEIGHT CONTROL

2MEG
VERTH

420V (BOOST} =

Fig. 7—Here plate resistor R11
oLd drifted lower with heat. This caus-
ed a curious intermittent rolling
with a very long time constant.
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capacitors with 1,600-volt types (the
kind used as buffer capacitors in vibra-
tor power supplies).

Another insufficient-height trouble
was in an Admiral 14UY30 chassis (Fig-
4). There was only 2 inches of raster.
Turning up the height control didn’t
help a bit. The output plate voltage was
200, and the grid voltage zero. The
cathode voltage was only 11.5; it should
have been around 23.

Most of the voltage, it turned out,
was being dropped across the vertical-
output transformer primary. A resist-
ance check here showed that the wind-
ing had increased from 1,210 ohms to
1,580. The transformer was replaced,
and we were in business. On this same
chassis, I have found that R413 increas-
es in resistance and causes the same
trouble. Increased resistance in the
height control or plate dropping resis-
tor will cause the same symptoms.

Rolling picture

Many things can cause the picture
to roll: insufficient sync, a defective in-
tegrator circuit, too-high resistance,
leaky capacitors or some variety of in-
termittent. Let’s take a look at a RCA
KCS97D chassis (Fig. 5).

The vertical hold control had no
effect on the rolling picture. This con-
trol didn’t even seem to be in the cir-
cuit. Control open? Checked it. Nope.
Wrong again. Voltages on the vertical-
oscillator tube were quite close to what
they should be. I just knew the trouble
was in the vertical hold circuit. R153
checked 5.5 meg. It should have been
6.8, but that didn’t seem to be too seri-
ous a difference.

The original complaint was inter-
mittent vertical rolling. Now the set just
rolled, period! Back to R153. I cut one
end of the resistor loose and checked
the resistance. Here was the trouble.
The resistor was wide, wide open.

RADIO-ELECTRONICS
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A case of severe nonlinearity at bottom of
the screen. The cause is shown in Fig. 9,

(Sometimes it just pays to work a
hunch.) The 5.5-meg reading? Shunt
paths elsewhere in the circuit.

Now let’s check some intermittent
vertical-roll troubles. I had a G-E QX
chassis (Fig. 6) that would be okay for
about 2 minutes and then roll. I would
set the vertical hold for a stable picture
and within 5 minutes it was rolling
again. That told me resistance values
were changing or perhaps a capacitor
was leaking.

When a picture rolls intermittently,
the trouble is usually in the grid or plate
circuit of the vertical-oscillator stage.
Sometimes the trouble is in the cathode
circuit, but usually the cathodes are
grounded.

I measured the grid resistor, R205.
It was off by a bit, so I replaced it, but
to no avail. Finally I came to R207, a
1.2-meg resistor. As the set warmed up,
its resistance changed. Replacing it
solved the problem.

You will find that many intermittent
vertical-roll troubles can be traced to
the oscillator plate resistor. If you have
any doubts, replace it. A change of re-
sistance in the vertical hold control or
the height control can cause vertical
rolling.

The main trouble from height con-
trols is a burned spot. When you try to
increase the height, the raster collapses
to a few inches. Always remember: the
height control affects the bottom of the
picture most, while the linearity control
has its main effect at the picture top.

Another rolling trouble, in a Phil-
co model 9L60U (Fig. 7). Here more
time elapsed between rolls. This set
wouldn’t roll until after it was on for
1% hours. I could reset the vertical
hold control and again the picture would
sit still for an hour or two. Great! To
top it, when the back was removed the
set wouldn’t roll at all!

I pulled the chassis, set it on the
bench and checked all the tubes. They
were okay. Heat seemed to figure in the
trouble. I tried a new 6CG7 vertical
tube, just in case. I put the set back in
its box. Sure enough, in about 2 hours
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the same trouble appeared. Capacitor
C8 was replaced because it was a little
leaky. Still the set rolled after a couple
of hours.

R11 seemed quite warm. It meas-
ured 220K. The next time the set started
to roll, I jerked the line plug out and
clipped out one end of R11. It now read
150K. R11 was changing with heat, I
should have followed my own advice:
“Replace the plate load when in doubt.”

Odd vertical troubles

After this Silvertone model 45-
528.51680 receiver was on a few sec-
onds, the raster was only about 3 inches
high and quite jittery. It bounced. Of
course the vertical tube was the first
thing checked. It was okay. The grid
voltage was off a little and the plate
voltage on pin 5 was only 50 (Fig. 8).
According to the service data, I should
have had 90. The height control and the
1-meg series resistor were checked; they
were good. Something was leaking and
pulling that voltage down.

1 pulled the vertical tube and
checked its plate voltage. (You have to
do this very rapidly in a series-heater
receiver, because of course the other
tubes go out when one is pulled.) Here
I found only the same 50 volts; I should
have been getting the full voltage at the
height control.

I checked C30 for leakage; it was

I cut one end, I measured 100K across
it. Replacing the capacitor restored the
full raster.

In many sets, a jumping raster is
caused by a defective vertical-output
transformer. This is especially true in
old, long-used sets.

This next case looked like vertical
linearity trouble. The bottom of the pic-
ture had wider scanning than the top
line did. This is shown in photo at left.

It was an Admiral model UP9808
(Fig. 9). Someone else had attempted
to repair the set, for the thermal relay
had been shorted out. Sometimes the
picture looked like it was suffering from
vertical bunching, but this proved not
to be the case. All voltages in the vertical
circuit were checked, and they all
seemed fine.

After searching the vertical section
for trouble, I traced the B+ wires back
to the power-supply filter. I found after
a little browsing that the silicon recti-
fier had been replaced. Something did-
n’t add up. The B+ line that fed the
vertical and horizontal circuits came di-
rectly off the rectifier. It should have
gone first through the filter choke.

The B4 wire to the horizontal
and vertical circuits had been removed
and hadn’t been resoldered to the cor-
rect point. This goes to show that the
poor helpless television receiver may
have, not only its own troubles, but a

good. C29 showed some leakage. When few extras put in. R-E
ra A
LR o0l ook FB FROM VERT OUTPUT
czﬂ 1/213EM7 l €30 172 13EM7
| VERT 08¢ )} VERT OUTPUT
.0068 R
Bl 560K
¢ W
M
330K
VERT HOLD
470V (BOOST)
Fig. 8—Leakage in C29 upset the normal operation of the verti-
cal multivibrator and produced a bouncing 3-inch high raster.
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Fig. 9—Nonlinearity developed after a careless technician inadvertent-
ly bypassed the pi-network filter after replacing the silicon rectifier.
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IS YOUR TAPE RECORDER AS GOOD AS IT
was when new? As mechanical parts
wear, slight speed variations can cause
a degradation of recorded tapes; the
fault becomes progressively worse as
tapes are copied. This meter will let
you make easy, periodic measure-
ments of such signal degradation, to
help you avoid poor recordings.

This meter uses the latest solid-
state components, including an inte-
grated circuit and an FET. Battery op-
eration keeps the cost down, provides
portability, and—most important—
eliminates 60-Hz hum pickup from the
ac line.

Alignment and calibration require
only a vtvm and an audio oscillator,
though a scope and an ac voltmeter
will assure greater accuracy.

Flutter consists of undesirable
and relatively rapid changes in pitch
of recorded and reproduced sound. It
is caused by irregular mechanical mo-
tion during recording or playback of
tape, disc or film. Per cent flutter is
defined as the rms deviation from the
average frequency as a percent of that
average frequency.

Flutter meters normally detect
flutter rates from 0.5 Hz to 120 Hz;
some even go up to 200 Hz, if intend-
ed for measurements of motion-picture
equipment.

(Undesirable but relatively slow
changes in pitch are known as wow;
frequency variation is typically 0.5 Hz
to 5 Hz. Wow occurs principally in
disc recording and playback, so we
aren’t concerned with it here.)

How it works

The basic idea for most flutter
meters is to use some kind of FM dis-
criminator or detector. Proper limit-
ing to remove amplitude modulation is
important—just as in an FM receiver.
The signal from the discriminator is
filtered to remove the audio carrier
frequency and to limit the range of
flutter rates. The rms value of the sig-
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A GCompact,

High-Performance Fiutter Meter

Useful in servicing tape recorders, this meter
can measure tape-travel inaccuracy of less than 0.1%

By EARL T. HANSEN

nal is then measured by a high-sensi-
tivity ac vtvmn with extended low-fre-
quency response.

A commonly used frequency for
flutter tests is 3 kHz; the frequency
was chosen many years ago for motion-
picture use, when sound-system re-
sponse barely reached 5 kHz. This
meter uses 5 kHz as a test frequency
for several reasons. The discriminator
could be more easily designed around
readily available components. The
higher carrier frequency allows mea-
surement of higher flutter rates and
simplifies the required filter.

In this meter (Fig. 1) an inexpen-
sive integrated circuit makes an ideal
amplifier and limiter. The IC contains
10 transistors, a voltage regulator, and
those resistors necessary to complete
a three-stage amplifier. Because of the
internal regulator, changes in battery
voltage have minimum effect on the
limited output amplitude (a 5-kHz
square wave) which drives the discrim-
inator coils. The IC has very high gain
and will saturate with 30 mV at input
jack JI.

Minimum input level should be
0.1 volt, to lessen the effect of tape
dropouts. Diode D1 protects the 1C
against possible damage by an external
voltage overload.

A 5-kHz signal is fed to input jack
J1 and then through limiter I1CI1. Qut-
put from this stage is a square wave,
which goes through isolating resis-
tors R6 and R7 to the discriminator.
The discriminator consists of tuned cir-
cuits L1-C5 and L2-C6, and associ-
ated components. One circuit is tuned
to 4 kHz, the other to 6 kHz. Each
drives a voltage-doubling rectifier (or
peak-to-peak detector). Diodes D2
through D5 are polarized so as to
have opposite dc polarity at the out-
put; positive from the L1 side, and
negative from the L2 half.

When the voltages induced in the
coils are equal (at approximately 5
kHz) the dc outputs will be equal

Two RADIO-ELECTRON-
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BENCH
ICS editors used this
< flutter meter to check
(\ out a medium-quality
T A tape deck. Following
T T the author’s instruc-
llﬁbll“l) tfions, we recorded the

5-kHz test signal at

72 ips. Then we played back the tape and read
flutter on the meter. Our average for several mea-

suremenis was about 0.1%, within specifications
for the tape deck. At 334 ips, the mochine had
abaut 0.15% flutter. By rapidly jabbing a finger
against the tape ar the capstan during playback,
we could artificially increase flutter ta over 1%
as read on the meter.

A reader using the author’s calibration tape
should not rewind it in the normal inanner, as
this might stretch the tape and alter its calibra-
tion. Instead, reverse reels and run it back atf
“play” speed.

and opposite in polarity; thus they can-
cel to zero at the junction of R8 and
RS. When the input frequency changes
toward either 4 kHz or 6 kHz, the ra-
tio of the voltages in the two halves
of the discriminator will not be equal
and the dc at the junction will change.
Fig. 2 shows the frequency-vs-output
curve for the discriminator, as meas-
ured at the source of Q2.

Note that the voltage is 2.85
rather than zero at the middle fre-
quency. This is a result of two volt-
ages which are added to the discrimi-
nator output. One is the difference in
potential across FET Q2 (gate to
source). The other is the result of the
discriminator return being connected
to pin 3 of ICI. This is a convenient
source of approximately 2 volts for-
ward bias on the FET (which acts as a
source follower); the bias sets the cor-
rect operating point on the FET trans-
fer curve for handling larger voltage
swings.

A three-section RC filter between
the discriminator and Q2 removes any
remaining 5-kHz carrier, and deter-
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Fig, 1—Sine-wave input signal is fed to ICI, which produces square-wave output, Discriminator (L1-C5, L2-C6) furnishes
error voltage to amplifier Q2. Voltmeter section (Q3-Q4) reads this error as flutter produced by the tape recorder tested.

Flutter Meter Specifications

Ranges: 0.1%, 0.3%, 1%, 3%, 10% full scale
rms

Input level: 0.1 volt rms minimum for good limiter
saturation

Input frequency: 5kHz, +=5%
Battery: 9 volts, NEDA 1602

Battery drain: 0.2 mA in 0SC mode, 17 mA in all
other modes

Internal 0SC output: 5kHz, 4 volts rms unloaded,
with less than 5% distortion

Internal noise: The residual reading due to the
combined effects of internal oscillator FM
variatians ard random noise is less than
0.001% flutter

Stahilization time: 30 seconds after power on, or
5 seconds after applying signal input

Flutter rate bandwidth: FLAT (filter switch pasi-
tion), 0.6 to 200 Hz, =3 dB
H1, low-frequency rolloff, down 6 dB at 1.5Hz
L0, high-frequency rolloff, down 6 dB at
35 Hz
WTD (weighted filter position) combines the
rolioff of the HI and LO filters
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Parts List

R1, R24—100,000-chm resis-
tor

R2—220,000-chm resistor

R3—15,000-0hm resistor

R4—100-ohm resistor

R5, R25—1000-ohm resistor

R6, R7, R23, R29—47000-chm

resistor

R8, R9, R13-—I1-megchm re-
sistor

R10, R11, R28—470,000-chm

resistor
R12—10,000-0hm resistor
R14—68,000-chm, 59" resistor
R15—22,000-0hm, 5% resistor
R16—6800-chm, 5% resistor
R17—2200-chm, 5% resistor
R18-—1000-chm, 5% resistor
R19—2.2-megohm resistor
R20, R30—47,000-ohm resis-
tor
R21—100-chm miniature po-
tentiometer (Mallory MTC
or similar)
R22—2700-chm resistor
R26—47,000-chm, 5% resistor
R27—330-ohm resistor
R31—68-chm resistor
All resistors 14-watt or more,
10%, unless otherwise noted
C1, C4, C23—0.01-xF paper or
ceramic capacitor
C2—50-uF, 6-volt electrolytic
capacitor
C3—20-xF, 10-volt electrolytic
capacitor
C5—0.0056-pF mica capacitor

C6—0.0033-uF mica capacitor

Cc7, €8, C11, C12, C13, C28—
470-pF ceramic capacitor

C9, C10, C25, €26—0.001-uF
ceramic capacitor

Cl14, Cl15, C24—0.005-uF cer-
amic capacitor

C16, C18—0.56-uF tantalum
capacitor (Kemet C series
or similar)

C17—4.7-uF, 10-volt, tantalum
capacitor (Kemet C series
or similar)

C19—2000-xF, 10-volt, elec-
trolytic capacitor
C20—330-xF, 10-voit, tan-

talum capacitor
C21-0.1-uF paper or ceramic
capacitor
C22—0.0047-uF mica capaci-
for
C27—100-pF ceramic capaci-
tor
All capacitors 20 volts, or
more, unless otherwise noted
IC1—Integrated circuit ampli-
fier, RCA CA3011
Ql—Germanium npn transis-
tor, 2N1304
Q2—N-channel junction field-
effect transistor (Motorola
MPF-103 or similar)
Q3—Silicon planar npn tran-
sistor (G-E 2N3391A or
similar)
Q4—Silicon ptanar npn trans-
istor (G-E 2N2924 or
similar)

D1, D2, D3, D4, D5—Small-

signal silicon diode, 1N-

459 or similar

D6, D7, D8, D9—Germanium
diode, 1N270

J1, J2, J3—Phono jack

S1—3-pole, 4-position, short-
ing rotary switch (Cen-
tralab 1012 or similar)

S§2—1-pole, 6-position short-
ing rotary switch (Cen-
tralab 1000 or similar)

S3—4-pole, 5-position short-
ing rotary switch (Cen-
tralab 1012 or similar)

L1, L2, L3—78-240-mH tap-
ped inductor (Miller 9018
or similar)

B1—9-volt  battery (NEDA
1602 or 1605; see text)

M1—200-zA meter, scales 0-3
and 0-10 (Heathkit 407-
85 or similar. Available
from Heath Co., $10.40
plus postage)

Misc.—3” x 5” x 7” metal box
(Bud CU-2108A or sim-

ilar); perforated board,
push-in terminals, han-
dle, knobs, wire, and

small hardware

Note:—A 3” reel of calibra-
tion tape is available for
$2.40 postpaid, from E. T.
Hansen, 3361 Millcreek
Rd., Salt Lake City, Utah
84109. Instructions are
included.

53




BOPL RS thMe
R OTY FON 0%

Fig. 2—Discriminator output curve.
Circuit converts frequency shift to dc.

mines the desired curve for the flutter-
rate frequency response. Figure 3
shows the curves for the four settings
of filter switch S1. As a source follower
with a gain of less than one, Q2 match-
es the very high impedance of the
discriminator and filter to Q3.

Transistors Q3. Q4 and associated
components constitute a feedback-sta-
bilized ac voltmeter. Large coupling
and bypass capacitors—C20 and C19
—extend the low-frequency response
to the required range. Feedback ratio
(and therefore gain) is adjusted by
the calibration control, R21. Resistor
R25 develops a voltage proportional
to meter current, which allows the ac-
tual flutter waveform to be observed
on an external oscilloscope via I3.
Approximately 0.5 volt peak to peak
appears at J3 with full-scale meter de-
flection.

Construction

I would suggest a slightly larger
metal box than the one T used, unless
vou are concerned about size. Assem-
bly will be easier if things are not so
crowded. Many small components can
be mounted on the switches; mount
the others on a perforated board with
push-through terminals (see Figs. 4, 5
and 6). Coils L1 and 12 should be
separated by at least 1¥2” to avoid
interaction; Jocation of L3 is not so
critical though. since it is shorted out
during the READ mode. Leads on the
ceramic capacitors which bypass pins
1,5 and 10 of ICI to ground should be
kept as short as possible. Otherwise the
IC may oscillate at some rf rate.

The tap location on the coils is
important. On L1 and L2 the taps are
nearest the ends which go to pin 3 of
ICl. On L3 the tap is farthest from
ground. The unused pins (4, 6, 7 and
9) on IC1 may be snipped off to mini-
mize congestion. If you do use a larger
case I would suggest the next size larg-
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Fig. 3—Filter output curves for the four positions of filter selector switch SI1.

er battery (NEDA 1605). It has a
longer life at about the same cost.

In case you want to substitute,
component types are not critical ex-
cept as follows: QI must have at Jeast
a 10-volt emitter—base rating. Switches
should be the shorting type io avoid
transients. Q3 and Q4 must be high-
gain. low-leakage silicon-planar types.
Q3 should be a low-noise type.

Test and calibration

Connect a milliammeter in series
with the battery and make sure that
the current is not excessive. It should
be zero in the OFF position, about 0.2
mA in the osc position, and about 17
mA in the other positions. The test
current in the BATT position depends on
the value of R27.

Apply a 1-volt, 5-kHz signal from
a sine-wave audio generator to the in-
put, J1, and set S3 to the STAB posi-
tion. There should be a square wave on
pin 5 of IC1. The waveform should be
aboui 2.4 volts peak to peak and will
be tilted. Set the generator to 4.0 kHz.
Connect the hot lead of a dc vtvm to
the junction of D2 and C9, with the
common lead to ground. Adjust L1 for
maximum reading on the vtvm. Next
set the generator to 6.0 kHz and adjust
L2 for minimum positive voltage at
the junction of D5 and C10. Set S3 to
the osc mode and monitor the output
at J2 with a scope or audio amplifier.
Set the generator to 5.0 kHz and
compare the frequencies. audibly, or
preferably with the scope. Adjust L3
so the output at J2 is 5 kHz.

Measure the dc voltages on Q3
and Q4. The collector voltage on Q4
should be between 4.5 and 7. If it is
not, the value of R20 should be
changed slightly. Increasing R20 will
increase the Q4 collector voltage and
vice versa. If it is necessary to go
above 100,000 ohms for R20, Q3 has
low gain and should be changed. This

completes everything except the ac-
tual calibration adjustment (R21).

As a start, adjust R21 for a read-
ing of 38 ohms from Q3’s emitter to
ground—with the flutter meter turned
off, of course. At this point the meter
will be accurate enough for most home
comparison-type measurements. This
includes correction for the 0.707 fac-
tor described below in the section on
using the meter.

For a more accurate calibration
proceed as follows: The end accuracy
will depend on the accuracy of your
equipment, the audio generator. the
dc vtvm and the ac voltmeter. Con-
nect the dc vtvm to the Q2 source
(junction of R12 and C16). Set the
audio generator to 4.5 kHz, 1 volt out,
connected to J1, and set S3 to STAB.
Read the voltage with both 4.5-kHz
and 5.5-kHz inputs (one at a time).
Note the difference between the two
readings; it will be 1.4 volts typically.
This difference is equivalent to a peak-
to-peak frequency swing of 20%, or
half the difference is equal to the peak
frequency swing of 10% . Therefore an
rms voltage equal to the difference
would be equivalent to 10% rms swing
(or flutter).

Set the generator to 20 Hz. Con-
nect the generator output to the top
of the range switch (junction of R14
and C16). Then set the range switch
to 10% and set S3 to READ. Measure
the audio amplitude from the genera-
tor with the ac voltmeter and adjust
it to an rms value equal to half the dc
difference voltage noted above. As an
example, if the difference measured
above is 1.46, set the generator out-
put to 0.73 volt rms.

Adjust R21 until the flutter meter
reads full scale (10%), if you desire
a true flutter reading, or do as I did
and adjust R21 until the meter reads
7.07% . This will let you make meas-
urements without factoring when re-
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Fig, 4—Limiter-discriminator layout is easily done on board.

cording and playing back. Otherwise
factoring is necessary to compensate
for the flutter created by both the re-
cording and the playback of a tape.

The cover on the metal box must
be in place before using high-sensitiv-
ity positions of the range switch, to
avoid stray pickup.

An alternate and more accurate
method of calibration is to obtain a
calibration tape. See the parts list.

Using the meter

The mode switch has four active
positions. BATT measures the battery
voltage with a resistive load equal to
the normal meter drain. Osc operates
only the internal 5-kHz oscillator,
which is available at J2 for recording
onto a tape. The recorded 5-kHz signal
is then played back into the flutter me-
ter to obtain a reading. STAB is the
stabilize position, used prior to tak-
ing a reading. In this position the me-
ter is shorted out until the long time
constants in the ac voltmeter circuit
become stabilized; otherwise the meter
would bang the peg a time or two.
The READ position gives a meter read-
ing of the flutter amplitude.

Battery voltage has a negligible
effect on accuracy until it drops below
7.5. The battery should be changed
when it drops to 8 volts, as indicated
on the meter in BATT position. Useful
life of the NEDA 1602 battery is
about 40 hours of intermittent use, ex-
cept for the osc mode, which is very
much longer.

There are two methods of meas-
uring flutter in sound equipment. One
(known as the standard method) uses
a standard recorded reference, that is
a tone (carrier) recorded on a tape (or
disc or film) with a flutter content very
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Fig. 5—Coils are mounted on a bracket beside meter movement.

Fig. 6—Voltmeter circuit is also mounted on perforated board.

much less than that of the equipment
to be tested. By this method the flutter
content can be obtained directly from
the meter without factoring, or rerun-
ning to get an average. The flutter me-
ter described here can be used for this
method. However. standard tapes with
low flutter content are very expensive.

The second (or nonstandard)
method is to record a tape from a very
stable source (such as the oscillator
built into this meter) and play it back
through the meter. This method has
one drawback: the recorder adds flut-
ter to the tape during recording and
again during playback. The two flutter
conditions will add vectorially, and
readings can vary considerably, de-
pending on the phase and regularity of
the two sources. Generally the result-
ant will be greater than either of the
two sources alone. The generally ac-
cepted practice is to take the average
of several readings and multiply it by
0.707 to obtain a true flutter measure-
ment. The 0.707 factor has been in-
cluded in the calibration of this meter

and need not be considered when
making measurements.

It is good practice to average sev-
eral readings. Rewind the tape slightly
between each reading to change the
recorded flutter to machine flutter/
phase relationship. Fig. 7 shows typi-
cal flutter viewed on a scope.

When recording the carrier (5
kHz) on a tape, use the maximum re-
cord level. The amount of distortion
will have no effect on the flutter con-
tent. Record several minutes of the car-
rier so there will be plenty of time
for meter stabilization and multiple
readings.

The filter switch gives a choice of
flutter-rate response characteristics.
The FLAT position has maximum band-
width and reads flutter at its worst.
The HI position removes very low flut-
ter rates—as might be caused by an
off-center reel—and therefore helps to
isolate the source and type of speed
variation. The LO position removes the
higher frequencies—which might origi-

(continued on page 60)
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BUILD

A Professional Quality Transmitter Monitor

Solid-state and vacuum-tube versions of a handy rf
watchdog for hams, CB’ers and commercial operators

COIL SLUG ADJ, SCREWS

NE-2

LINE CORD FILTER CHOKE

By J. P. NEIL

ANYONE WHO OPERATES A RADIO STA-
tion—amateur, CB or commercial two-
way—will find an rf monitor useful. It
enables you to keep tabs on the trans-
mitter while operating. The ones de-
scribed here don’t require any physical
connection to the transmitter itself.

Here’s what each does:

1. Permits continuous visual and aural
carrier on—off monitoring; has re-
lay contacts to operate external
alarm (solid-state version only).

2. Acts as CW keying monitor. (Note:
Does not warn of key clicks or CW
hum.)

3. Demodulates an AM signal for qual-
ity check of audio.

4. Supplies rf output to drive an oscillo-
scope. You can then observe either
trapezoid or envelope waveforms
to check percentage of modulation.

General description

Block diagram, Fig. 1, illustrates
monitor function. Rf is fed through a
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beat oscillator and mixer and a low-pass
filter. The filter output (below 1 MHz)
is split, appearing on terminals for scope
display, and being fed to the carrier-
alarm circuit (solid-state version only).
The carrier-alarm circuit triggers a re-
lay, the contacts of which may be used
to operate an external alarm.

Rf is also fed to a detector, a bfo
and an audio amplifier. These circuits
provide monitoring and quality checks
of CW keying and AM modulation.

Circuit details

Figure 2 is the schematic of the
solid-state version. which operates as fol-
lows: if a pickup antenna is used at J3,
closing S4 will usually produce enough rf
drive to operate the alarm circuit. If this
is not the case, a separate antenna may be
connected to J1. Whichever jack is used,
rf travels through RF GAIN pot R1 and
C4, then to the base of Q1. This transis-
tor works as both an oscillator and a
mixer, its frequency being determined
by the particular LC tank selected by S1.
All oscillator coils are slug-tuned to
about 355 kHz above or below the trans-
mitting frequency in the selected band.
C6 is a panel adjustment for trimming
the beat frequency.

In the alarm circuit, L2 and C9
resonate at about 355 kHz, so C6 is ad-
justed for maximum sjgnal at the base of
Q2. Depending on the relay used, Q2 will
operate with about 10 or 15 mA. It
should be heat-sinked if the monitor will
be used continuously in the carrier-on
mode.

The keying- and modulation-moni-
tor section uses diode D to rectify in-
coming rf. For CW monitoring, Q3—a
tone generator—acts as a bfo which is
switched on and off by transmitter key-
ing. For AM modulation monitoring,
demodulated rf from D is fed through
S5 to Q4 and Q5. These stages are di-
rect-coupled, npn to pnp. J4 is a closed-
circuit jack; normally the speaker is used

Y [sear
e LOW-PASS | CARRIER TO RELAY CONTACTS FOR EXTERNAL ALARM
>1 05¢C FILTER > ALARM
MIXER i

BEAT SIGNAL TO SCOPE

PHONE

Ll_l DET

AF AMPL

BFO

Fig. 1—The basic monitor circuit does several jobs.

AF OUTPUT
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Parts list for solid-state model
R1-—1000-ohm potentiometer (including
S3—s.p.s.t. switch)
R2—15,000-chm resistor
R3, R9—10,000-ohm resistor
R4—1800-chm resistor
R5-—20,000-0hm potentiometer
R6, R10—100-chm resistor
R7—50,000-ochm potentiometer
R8-—91,000-ohm resistor
R8—470-chm resistor
Cl, C2—(See coil table)
C3—5-pF capacitor
C4, C5, C7, C11, C13, C15, C19—0.01-x4F
capacitor
C6—25-pF variable capacitor
C8, C9—20-pF, silver mica capacitor
C10—470-pF capacitor
C12—0.22-uF capacitor
Cl4, Cl6, C17—25-uF, 25-volt, electro-
lytic capacitor
C18-—0.02-uF capacitor
C19—100-uF, 25-volt, electrolytic capaci-
tor
C20—0.05-uF capacitor
C21—0.5-4F capacitor
J1, J2, J3—Phono jacks
J4—Closed circuit phone jack
L1—1-mH rf choke (J. W. Miller 4652-E)
L2—10-mH rf choke (J. W. Miller 4672-E)
L3—2.4-mH rf choke (J. W. Miller 4666-E)
D—1N4009 diode
Q1l, Q4—2N2924 transistor
Q2—2N696 or 2N169 transistor
Q3—2N1617, 2N2160 or 2N2646 transis-
tor
Q5—2N1415 transistor
S1—2-pole 6-position rotary switch
S2, 84, S6—S.p.s.t. toggle or slide switch
S3—(See R1)
S5—D.p.d.t. toggle switch
SPKR—2” or 3” speaker, 4-ohm coil
T—Output transformer: 500-ohm pri-
mary, 4-ohm secondary
RY—Relay: 50-500-ohm coil resistance,
10-15-mA operating current. Con-
tacts N.O. or N.C., as desired.
BATT 1—battery, 12 volts
BATT 2—battery, 9 volts

Parts list for vacuum-tube model

R1—1000-ohm potentiometer (including
S3—s.p.s.t. switch)

R2, R6—10,000-ohm resistor

R3, R5, R14—27,000-ohm resistor

R4—150-ohm resistor

R7—1500-ohm resistor

R8—1-megohm potentiometer

R9, Rl11—1-megohm resistor

R10—A47-ohm resistor

R12—A47,000-ohm resistor

R13—2-megohm potentiometer

R15—100,000-ohm, 1-watt resistor

C1—5-pF capacitor

C2, Cl14, C17—220-pF capacitor

C3——50-pF capacitor

C4, C15—0.005-4F capacitor

C5, €9, C10, C12, C13, C18—0.01-4F ca-
pacitor

C6—25-pF variable capacitor

C7, C8—20-pF capacitor

C11—104F, 50-volt, electrolytic

C16—0.002-uF capacitor

Cx—See Table 1

All capacitors 400v unless noted

J1, J2, J3—Phono jacks

J4—Phone jack

S1—2-pole 6-position
switch

S2, 85—S.p.s.t. toggle or slide switch

S3-—(See R1)

S4—D.p.d.t. toggle switch

D—1N4009 diode

T-—Output transformer: 10,000-ohm pri-
mary to 4-ohm secondary

L1—ImH rf choke (J. W. Miller 4652-E)

L2—2.4-mH rf choke (J. W. Miller 4666-E})

Lx—See Table 1

V1—6BA7 tube

V2—12AU7, 6SN7-GT or similar tube

PL—6.3-volt pilot lamp

NE—NE-2 neon lamp

rotary selector
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Build a Professional Quality Transmitter Monitor

for CW monitoring while only the
phones are used on AM. Thus the
speaker is killed and feedback is avoid-
ed, where the monitor is used near the
transmitter microphone.

Note that Q3 requires no power
supply; it operates from incoming rf. QS
takes most current from the battery, but
it operates class AB. Hence the total
drain of Q4 and Q5 will be from only
2.9 to 5.2 mA, depending on audio level.

The vacuum-tube model operates
the same as the solid-state model. There
is no carrier-alarm circuit, but it would
not be difficult to build one using a thyra-
tron and a plate relay. As before, C6
must be adjusted to resonance, and the
easiest way is by tuning to peak the
waveform observed on a scope at J2.
There is also no power supply, but re-
quirements are small: 6.3 Vac at 1 amp
and 150 Vdc at 20 mA. Note that the

Assembly and setup

It’s up to the user whether to build
the monitor on a conventional chassis or
a printed-circuit board. The solid-state
version is easily constructed on a per-
forated board, while the vacuum-tube
unit goes best on a standard chassis. A
suggested panel layout is shown in Fig. 4
and the photo.

Values listed in the coil table cover
the bands listed, all tunable with C6. Use
the coil slugs to set operating frequen-
cies, and trim with C6.

To adjust the carrier alarm in the
solid-state version, first couple rf into the
monitor by a pickup antenna connected
to J3 or J1. Adjust R1 and C6 for maxi-
mum current through the relay coil.
Don’t overdrive the transistor. Monitor
the current with a vom and if Q2’s rat-
ing is exceed, you may have to drop the
battery voltage with a divider.

6BA7 should be shielded. In the monitor section, R5 adjusts
Coil table

Freq. Lx Cesrr c1 c2 Lx Wire
Band (MHz) (1H) (pF) (pF) (pF) (turns) Size
80 m 4.05 8 200 600 300 26 N. 24 dcc
40 m 7.35 5.4 100 300 150 20 z
20 m 14.355 2.5 50 150 75 10% %
15 m 21.455 2.0 50 150 75 T6% N. 18 enam.
CB/CAP 27.3 0.7 50 150 75 6" Yy
10 m 29.5 0.6 50 150 75 5% 2

* Equally spaced turns

Coils are wound on 34” diameter forms with 34” winding length. Slug core material for 1-30-MHz
service. (J. W. Miller type 21A000RB1, Cambridge Thermionic LS3 series or similar.)
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Fig. 5—Trapezoid waveforms you'll see on
your scope when checking AM transmitters.
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Fig. 6—Envelope modulation patterns.

the keying-monitor tone, and R7 sets
AM-monitor gain.

To check the percentage of modu-
lation of a transmitter with a scope you
must modulate the rig with a single-
frequency tone, preferably from a good-
quality audio generator. To obtain a
trapezoid pattern: Connect the scope
vertical input to J2. Set horizontal gain
at minimum. On the monitor, set R1 at
maximum and adjust C6 for maximum
vertical trace on the scope. Set the scope
vertical gain to fill about one-third of
the screen, and connect the horizontal
input to J4, switching the horizontal in-
put selector to the EXTERNAL position.
Adjust horizontal gain to about one-
third or one-half full. Set S5 to PHONE
position and adjust audio gain with R7
until horizontal sweep just about fills the
screen.

You’ll find one of the traces shown
in Fig. 5 on the scope screen. If there’s
distortion, it may be occurring due to
overload in the monitor or the scope.
Reset R1, R7 and the scope vertical gain
control to see if this eliminates the dis-
tortion. If it doesn’t, the transmitter is
probably at fault.

It’s simpler to obtain the envelope
patterns of Fig. 6. You need only take
the output from J2, feeding it to the
scope vertical input. If the transmitter is
modulated with a 1,000-Hz tone, adjust
the scope horizontal sweep rate to 250
Hz and you’ll see four cycles on the
screen. If the peaks of the modulated
envelope are flattened, there’s distortion
somewhere.

Low-priced scopes generally have
limited frequency response, and won’t
show much of a trace of rf above 1 MHz.
The monitor circuits described here beat
the transmitter frequency down to be-
low 1 MHz, where it can be easily dis-
played by nearly all scopes. R-E
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40W HIGH-INTENS{‘TY LAMP

NI7VAC

SIL RECT
500 PV
500 mA

Silicon rectifier reduces lamp in-
tensity by allowing current to
flow only 50% of the time.
Its polarity 1is not important.

Materials List

1—High-intensity lamp, 117 volts, 40
watts (G-E 40 S11N/1 or similar)

1—Socket to fit lamp

1—S.p.d.t. pin switch, 117 volts (two
on positions, one off position)
with leads

1—Silicon rectifier diode, 500 piv, 0.5
amperes

1—Ac line cord and plug
1—Anodized aluminum cup or tumbler

1—Flexible gooseneck, about 10” long
by about 34” diameter

1-—Plastic or nonferrous metal box,
about 3” x 2" x 1”

1—Tube of Dow Corning RTV 732 Si-
lastic cement or similar

Several small, strong magnets (old
speaker magnets will do)

Note: You can obtain the diode, the ac
line cord and plug, the plastic or
metal box, and possibly the mag-
nets, at an electronic parts house.
You'll probably have to get the
lamp, socket, switch and goose-
neck at an electrical supply house
or hardware store, where you can
also obtain the Silastic cement.
Magnets are also available from
Edmund Scientific Co., Barrington,
N. J. 08007.
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your Car! Buy The Best!
DELTA’S Remarkable, Proven

M AHK 'I'[ CAPACITIVE DISCHARGE
®

IGNlTlﬂN SYSTEM
ONLY . = |

4495

~ Available in Easy-to-Build

DELTAKIT®,,,
52995 |

You've read about’the -Mark Ten in Radio Electronics, Electronics -World,
Mechanix !llustrated, Electronics, Popular Mechanics and other leading pub-
lications! ‘Now discover what dramatic improvement in performance with
capacitive discharge ignition is yours for your car, truck, jeep, boat—any
vehicle! Delta’s remarkable electronic achievement—on the market since
1963 and so unique that a patent has been granted — saves on'gas,. promotes
better acceleration, gives your car that zip you've always wanted. Even
Detroit has finally come around. Delta's Mark.Ten, the original, the proven
winner from Sebring to Suburbia, has set new records of ignition benefits
attested to by thousands of satisfied purchasers. No re-wiring necessary.
Works on literally any type of gasoline engine. Satisfaction guaranteed.

Order from coupon below, specifying car make, voltage and polarity. Like to
build your own? Order a Deltakit® and save!

COMPARE THESE PROVEN BENEFITS!...

A DRAMATIC INCREASE IN ACCELERATION
A LONGER POINT AND PLUG LIFE

A IMPROVED. GASOLINE MILEAGE

A MORE COMPLETE COMBUSTION

A SMOOTHER PERFORMANCE

Order Your Mark Ten Today! Shipped Postpaid at Once.

ASSEMBLE IT
YOURSELF!

DELTA PRODUCTS, INC.

P.0. BOX 1147 RE — GRAND JUNCTION, COLORADO 81501
Ship prepaid. [ Ship C.0.D. O
[1 Mark Tens (Deltakit®) @ $29.95

(12 volt positive or negafive ground only)

Enclosed is $_____
[ Mark Tens {(Assembled) @ $44.95

Specify [J 6 Volt: Negative Ground only.

0 12 Volt: Specify [ Positive Ground [ Negative Ground
Car Year Make
Name
Address. ;
City/State Zip

N S G —

Circle 26 on reader’s service card

HIGH PERFORMANCE METER

(continued from page 55)

nate with motor torque variations—
and again helps to isolate a problem.
The wTD position gives a weight-
ed measurement. The term “weight-
ing” applies to noise filters designed to
pass noise frequencies in proportion to
their degree of objection. Weighting
filters are used for audio and video
noise measurements as well. In the
WTD posjtion the flutter reading is
more of an indication of just how ob-
jectionable or noticeable a speed varia-
tion will be to the ear. As an example,
a flutter rate at 100 Hz of a given
amplitude will not be so noticeable or
objectionable as one at 10 Hz at the
same amplitude. The ear is most sensi-
tive to rates between 2 and 10 Hz.

Fig, 7—Typical scope trace of flutter
in tape playback. Sweep rate is 0.2
second and wvertical sensitivity is 0.5

volt peak to peak. Note random
characteristic of flutter in the signal.

To summarize using the flutter
meter, set the mode switch to osc and
record several minutes of the 5-kHz
signal on a tape, at the tape speed you
wish to check. Set the mode switch to
sTAB for at least 30 seconds or until
the tape is rewound. Play the tape
back into the flutter-meter input and
set the mode switch to READ. Then set
the range switch as required, and read
the average flutter. Since flutter is usu-
ally a random thing, the meter pointer
will not be steady; take an average
pointer reading. Rewind the tape
slightly each time and take at least
four more readings. The average of the
five readings will give a good indica-
tion of the tape equipment quality and
condition. Well-built tape machines
will average less than 0.1% flutter at
7% ips. For checking turntables, use a
frequency-test record with a 5-kHz test
band on it. R-E
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If you like
big speakers,

to the mammoth
little E-V SEVEN!

The E-VSEVEN is the smallspeak-
@ er for people who don’t really want
a small speaker. Built in the shadow of
one of the biggest speakers of them
all (the vast Patrician 800) the E-V
SEVEN refuses to sound as small as it is.

But why does an E-V SEVEN grow
up when it’s turned on? Our engineers
point to years of painstaking explora-
tion in the byways of sound. They’ll
patiently explain the virtues of our
low resonance 8” woofer and 315"

cone tweeter with symmetrical damp-
ing (an E-V exclusive). They may even
mention—with quiet pride—the un-
usual treble balance RC network that
adjusts E-V SEVEN response more
smoothly than any conventional switch
or volume control.

But when it comes to describing the
sound, our engineers prefer to let the
E-V SEVEN speak for itself. And
while they’d be the last to suggest that
the E-V SEVEN sounds just like speak-

ers many times larger (and costing
much more) they treasure the pleased
look of surprise most people exhibit
when they hear an E-V SEVEN for
the first time,

If you have just 19" of shelf space,
10” high and 9” deep...and have
$66.50 to invest in a speaker, by all
means listen carefully to the E-V
SEVEN. It might well be the biggest
thing to happen to your compact high
fidelity system!

high fidelity systems and speakers » tuners, amplifiers, receivers » public address loudspeakers » microphones » phonograph needles and cartridges » organs » space and defense electronics

=] @
ELECTRO-VOICE, INC., Dept. 1274E, 613 Cecil Street, Buchanan, Michigan 49107 %%c;




EARN YOUR DEGREE
Elecironics Engineering
Through Home Study

Highly Effective Home Study Courses In:
«» Electronics Engineering Technology
« Electronics Engineering Mathematics

Ampex 985 Music Center

Circle 43 on reader’s service card

Earn your degree in Electronics Engineering
and upgrade your status and pay to the
engineering level. Complete coilege level
courses in Electronics Engineering. Out«
standing lesson matenal—thorough and
easy to understand. Up-to-date in every re-
spect. The knowledge and ability that means
the difference between a low paying tech-
nician job and a high paying engineering
position. Low tuition cost with low monthly
payments. Free engineering placement serv-
ice for our graduates. Write for free descrip-
tive literature. No salesman will call on you.

COOK'S INSTITUTE

of Electronics Engineering

WITH THE GROWING popularity of
three-piece modular stereo music sys-
tems, it was only natural that Ampex
should introduce a music center. Their
device is built around a tape recorder
(naturally), rather than the more com-
mon record changer/receiver concept.
Housed in an attractive walnut cabinet,
the music center is a three-speed Y4-
track stereo and mono audio tape re-
corder complete with AM, FM and
FM-stereo receiver. The tape trans-
port uses bidirectional playback which
eliminates reel turnover; it has a push-
to-reset digital tape counter and a fin-
gertip control panel. There are two
separate electronic control panels: one
for the recorder and one for the radio.

The recorder control panel has a
recording mode selector (STEREO oOF

Established 1946
Formerly Cook’s School of Electronics

Forest Hill Road
P. 0. Box 10634
Jackson, Mississippi 39209

Circle 28 on reader’s service card

EQUIPMENT REPORT

MoNo), and a record safety button,
which prevents accidental erasure of
recorded programs. There are individ-
ual channel record-level meters, a five-
position source and playback selector
switch and dual record-level controls.

The radio control panel contains
a flywheel tuning control; a mode se-
lector for choosing FM, AM or FM-
stereo reception; dual ganged bass and
treble controls; individual channel
loudness controls; a tuning meter ef-
fective on both FM and AM, and an
FM-stereo beacon indicator.

As expected, the recorder was a
joy to operate. Reel threading is as
simplified as this operation can be
made; after some experimenting I was
able to make some creditable record-
ings using both microphones supplied.

An interesting innovation is the
automatic reverse feature, which al-
lows playback of both tape sides with-
out reel turnover. This mechanism is
activated by a 20-Hz signal (inaudible)
recorded on the tape. The reversing
signal can be dubbed onto any tapes
you may presently own (prerecorded
or otherwise).

The overall frequency response of
the recorder is listed by the manufac-
turer as 50 to 15,000 Hz ==4 dB at the
7% -ips speed. This was actually bet-

THE MOST USEFUL GIFTS FOR CHRISTMAS
ARE GIFT WRAPPED WHEN YOU BUY ’EM

With more hi-fi kits, TV's, ham radios and
electrical appliances being sold
this season than ever before,

it's a sure thing your friends

will be needingtopnotch solder-

ing tools. Give them the best—
Weller guns or Marksman irons
in colorful yuletide packages. Gun
kit sleeves are perforated to fit
inside the open case, will be a
welcomed sight under the Christmas
tree . . . a useful gift all year long.

U)IZMIJL SOLDERING KITS

Holiday wrapped Model 8200PK-X.

MARKSMAN pencil iron kit by Weller.

At Your Electronic Parts Distributor. ..

Circle 29 on reader’s service card

Dual heat soldering gun kit. Includes trigger-controlled 100/140
watt Weller gun with 3 soldering tips, tip-changing wrench,
soldering aid, flux brush and solder in plastic utility case.

Heavy-duty dual heat gun kit. Features 240/325 watt Weller
gun plus extra tips for smoothing and cutting, tip-changing
wrench, and solder. Holiday wrapped Model D550PK-X.

I penc Featherweight 25-watt
iron for outstanding continuous-duty soldering, two extra tips,
soldering aid and solder. Holiday wrapped Model SP23K-X.

Available in Canada

WELLER ELECTRIC CORP., Easton, Pa. World Leader in Soldering Technology

Circle 30 on reader’s service card >




tered by the unit I tested, using a stand-
ard-frequency test tape. Signal-to-
noise ratio at 7%4 ips was measured at
45 dB (as opposed to the 46 dB listed
by the manufacturer). That's well
within the classification of “excellent”
for home recorders and better than
some of the so-called “professional”

recorders I've seen. More important, |

what little residual noise there was con-
sisted of inobtrusive background hiss,
or white noise, rather than the more
annoying hum components so often
prevalent in high-gain devices such as
tape recorders.

While the amplifier section boasts
a modest 7.5 watts per channel (15
watts combined . music power), the
model 830 speakers supplied with the
unit I tested supplied plenty of sound
—even for the concert-hall-level Iis-
tener. This illustrates a seldom noted
advantage of “modular component
purchasing.”

Since the manufacturer has con-
trol of speakers and amplifier selec-
tion, he will make sure to supply
speakers which are efficient enough to
operate properly with his own ampli-
fier, regardless of its electrical power
rating. It is, after all, acoustic power
that counts: A 10%-efficient speaker
fed by 2 watts of power will sound as
loud as a 1%-efficient speaker fed by
20 watts of electrical power!

Obviously emphasizing recorder
performance in the descriptive litera-
ture, Ampex failed to mention any FM
or FM-stereo performance specifica-
tions, so 1 decided to measure them.
They shouldn’t have been ashamed to
publish specs. IHF measured sensitiv-
ity was 5 pV, not the best there is, but
certainly. adequate. This was borne out
by my ability to receive satisfactorily
FM-stereo stations 20 miles away with
full limiting action, using just the built-
in dipole. Full limiting occurred with
8 wV of signal. The stereo beacon lit
at 3 wV input, though reception at this
level was quite noisy.

Separation for FM-stereo, with a
100-uV signal was 25 dB at 1,000 Hz
on one channel, 22 dB on the other. At
10 kHz separation was still in excess
of 15 dB, not bad at all for a multiplex
section with only three transistors!

AM reception was quite ade-
quate; the circuitry is conventional.

All electronics in the 985 are fully

transisorized, employing a total of 42 |

transistors.

If tape recording is your special
interest, and if the compactness of
modular component approach to
stereo sound has appeal, you would do

well to check into the model 985 Am- |

pex music center. —Leonard Feldman

Price: $599.95
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ELECTRONICS

has
gverything

emic

From service cements to aerosol cleaners,
from solvents to lubricants, only GC satisfies
the critical chemical needs of the electronics
field.

‘All GC chemicals are formulated to meet
ngld requirements; packaged for convenience;
and “‘proven in use’’ to make electronic jobs
easier, faster, more profitable.

Remember too, with GC aerosols you get
double value . . . highest product quality plus
valuable GC “BONUS COUPONS".

‘Get more for your money . . . always insist
on GC!

Write for your Giant FREE GC Catalog today .
over 12,000 items including
TV Hardware Phono Drives,
Chemicals, AlignmentTools,
Audio, Hi-Fi, Stereo & Tape
Recorder Accessories, Nuts
& Bolts, Plugs & Jacks, Serv-
ice Aids, and Resistive
Devices.

enly GC gives qou
eoenything. in elecranics.
o fou almast 40 yeans!

GC ELECTRONICS COMPANY

400 South Wyman Street
Rockford, Hilinois 61101
A DIVISION OF HYDROMETALS, INC.

Circle 31 on reader’s service card
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“King of the hill”

Keep on top of your solid-state replacements. .. with RCA “Top-Of-The-Line”
SK-Series. They make up just a handful of types—17 transistors, 2 rectifiers,
and 2 integrated circuits. Together these 21 RCA SK-Series types can keep you
ahead of 9,000 solid-state replacements in entertainment-type equipment.
Designed especially for this purpose, you'll find these devices useful in line-operated
and battery-operated radios, phonographs, tape recorders, TV receivers,

AF amplifiers, and automobile radios.

RCA SK-Series transistors and rectifiers and the 9,000
types they replace are cross-referenced in the RCA
Solid-State Replacement Guide. It’s a handy booklet listing
comparably-rated types including industry standard ETA
types, foreign types, and those identified only by device

manufacturers’ or equipment manufacturers’” parts numbers.

‘ @ Check with your RCA Distributor. He stocks the complete
| line in either cartons or see-through display packs. Also,
pick-up your copy of the RCA Replacement Guide
SPD-202-D available through your RCA Distributor.

SlL'CON <008 s #
weCTE

pC OUTPLT 1A MAX.
TED TYPE

EwvemoNT A
/
/

|
|

RCA Electronic Components and
J' Devices, Harrison, N.J. 07029

The Most Trusted Name
: R : in Electronics
75 A '_,-I Ll | ®
| e \[RePLACEmENT |
oF —————— TRANSISTOR |

\,

REPLACEMENT
TRANSISTOR



Amphenol 870

Millivolt Commander
Circle 44 on reader’s service card

Manufacturer’s Specifications

Dc Voltmeter

Ranges: 100 mV to 100 volts full scale

Accuracy: =2% of full scale

Input resistance: 10.6 megohms
Ac Voltmeter

Ranges: 10 mV to 300 volts rms full scale

Accuracy: =3% of full scale

Input impedance: 10 megohms, 50 pF
Decibels

Ranges: —40 to -+50 dBm

Accuracy: =3% full scale, 50 Hz-50 kHz
Ohmmeter

Ranges: 10 ohms to 10 megohms center

scale

Accuracy: ==3° of arc

Size: 9147 x 534" x 6%”
Weight: 5 |b ever
Price: $99.95

Push the plunger. A spring-steel forked

FOR MANY YEARS, most of us have struggled with non- ] .
portable vtvm’s which had'to be plugged in%g an ac line and tonguf: spreads .out. Like this ¢z
warmed up every tinue we moved ’em. If you needed high | Hang it onto a wire or terminal, let go
input jmpedance to avoid circuijt loading, you babied that the plunger, and Kleps 30 holds tight. Bend it, pull it, let
vtvm, ‘cause a vom 'wouldn’t do the job. . it carry dc, sine waves, pulses to 5,000 volts peak. Not a

_Amphenol’s Millivolt Commander, model 870, will do | chance of a short. The other end takes a banana plug or a
the job. Input impedance is 10 megohms on all ranges, and | 0 4och 100 Slip on a bit of shield braid to make a

the instrument has full-scale deflecion of 100 mV on dc and p )
10 mV on ac. These features are obtained by using an FET shielded probe. What more could you want in a test probe?

input stage. The entire voltmeter is solid-state and battery-

operated, for complete portability and stability. N/
d T 2 —\\\V%— Available through your local $1_4_7

There’s still another advantage—you aren’t tied to the vat! 1
ac line, so you can hang the meter across nearly any kind I‘ e dlstrlbL{tor, or write to:
RYE INDUSTRIES INC.

of circuit with no regard for where the ground is. —
You'll find the model 870 can measure almost any volt- | eem—————— 128 Spencer Place, Mamaroneck, N.Y. 10543

age or resistance you run into in electronic servicing—with Circle 33 on reader’s service cdrd

the possible exception of TV high voltage. Accuracy is good

(see below) and the instrument is stable. In the dc mode, ( j

there is 60 dB of ac rejection at the 60-Hz line frequency.
The heart of this voltmeter is a dc amplifier which has

good temperature stability. To eliminate drift, this amplifier

is supplied with a constant bias voltage; the cells supplying :
this voltage are loaded with a constant current. Drain is E
minimal, and the cells should last two years in normal

service.

Actually, there are three separate battery supplies: One
is used for the ohms supply, one for the zero reference,
and one for the amplifier supply.  All batteries are AA size. : 7

Zinc-carbon cells are cheapest, but for best and longest per-
formance, you might want to try alkaline cells.
One thing I noticed was the appreciable effect of the

ohms battery on the accuracy of the Rxl scale. I put a 2

15-ohm, 1% resistor across the test leads on the Rx1 scale — f}

of the 870 as supplied by Amphenol. The reading was 9 W

ohms. Then I replaced the ohms battery with a fresh cell Uses OXYGEN %f

and read 13 ohms (which is within specifications). and LP GAS =
WORKSHOP

Good mechanical design is evident in the model 870.

The meter movement has been designed to operate satis- .
factorily in both the horizontal and the vertical plane, so ®:-comdietely self-co'ntam_ed. ﬂ
you can set up the voltmeter any way you want. A brace AN A ) A
in back permits you. to tilt the meter up at a 45° angle when o Waltgrbraeas, egiders: s
e Hundreds of lightweight uses. RSSAT

reading it.
e Suggested list — $19.95,

The circuit is shielded by a metal interior case (to avoid )\’

stray pickup) with a leatherette exterior case and front-panel
ae GET COMPLETE DETAILS AT MOST IN-

cover (for portability). Ed‘fé;gS'F"LhDE‘TR'BUTORS OR WRITE TO \:\L,

You can do a lot with the Millivolt Commander. You = “rquy;;;;;s
can check microphones and phono cartridges for output
level and balance, you can measure transistor bias voltages,

y : ag MICROFLAME, INC.

and you can evaluate the performance of small-signal
equipment. All in all, this is a most handy instrument.
—Ray Clifton. ' R-E

7800 COMPUTER AVENUE :
MINNEAPOLIS, MINNESOTA 55424 j

-

‘ Circle 34 on reader’s service card
< Circle 32 on reader’s service card



14 KIT-GIVING IDEAS FROM HEATH...

For The Whole Family . ..
New Deluxe “22'7” Color TV

Exclusive Heathkit Self-Servicing Features. Like the famous Heathkit
295" and ‘180" color TV’s, the new Heathkit 227" features a built-in
dot generator plus full color photos and simple instructions so you can
set-up, converge and maintain the best color pictures at all times. Add
to this the detailed trouble-shooting charts in the manual, and you put
an end to costly TV service calls for periodic picture convergence and
minor repairs. No other brand of color TV has this money-saving self-
servicing feature.
Advanced Features. Boasts new RCA Perma-Chrome picture tube for 38 %
brighter pictures . . . 227 sq. in. rectangular viewing arca . . . 24,000 v. rc-
gulated picturc power . . . improved phosphors for brilliant, livelier colors
. new improved low voltage power supply with boosted B+ for best
operation . . . automatic degaussing . . . exclusive Heath Magna-Shield to
protect against stray magnetic fields and maintain color purity . . . ACC
and AGC to reduce color fade and insure steady, flutter-free pictures under
all conditions . . . preassembled & aligned IF with 3 stages instead of the
usual 2 . .. preassembled & aligned 2-speed transistot UHF tuner . . . deluxe
VHEF turret tuner with “memory’’ fine tuning . . . 300 & 75 ohm VHF an-
tenna inputs . . . two hi-fi sound outputs . . . 4” x 6” § ohm speaker . .. choice
of installation -—— wall, custom or optional Heath factory assembled cab-
inets. Build in 25 hours.

Kit GR-227, (everything except cabinet)... $42 dn., as low as
S5 M e. Bt 21D S NS R . $419.95
GRA-227-1, Walnut cabinet. . . nomoneydn., $6 mo........ $59.95

GRA-227-2, Mediterranean Oak cabinet (shown above)
.nomoney dn., $T0 MO .ot iiee it iie it $9

Kit GR-295

$479.95

(less cabinet)
$42 mo.

Deluxe Heathkit “295” Color TV

Color TV’s largest picturc . . . 295 sq. in. viewing area. Same fecaturcs
and built-in servicing facilities as new GR-227. Universal main control
panel for versatile in-wall installation. 6” x 9” spcaker.

Kit GR-295, (everything except cabinet), 131 Ibs. . . .

248 Rt SA2ume IR e LA T $479.95
GRA-295-1, Walnut cabinet (shown above), 35 Ibs.. . .
NO MOoNEY dn., $7 MO.. . ittt iiirrnnernsnenas $62.95

Other cabinets from $94.50

Kit GR-227

$419 95 (fess cabmet)

&

Kit GRA 27

$19.95

New Remote Control
For Heathkit Color TV
Now change channels and turn your
Heathkit color TV off and on from the
comfort of your armchair with this new
remote control kit. Use with Heathkit

GR-227, GR-295 and GR-180 color TV’s.
Includes 20’ cable.

Kit GR-180

$349.95

(less cabinet
cart)
$30 mo.

Deluxe Heathkit “180” Color TV

Same high performance features and exclusive self-servicing facilities
as new GR-227 (above) except for 180 sq. in. viewing area.
Kit GR-180, (everythlng except cablnet) 102 [bs. .

$35 dn., $30 mo.

GRS-180-5, table model cablnet & moblle cart (shown
above), 57 Ibs. .. .nomoney dn., $5mo................. $
Other cabinets from $24.95

.$349.95

40-Lesson Re-

sses cord Course

With Either

Heathkit/

e Thomas Organ|

P A $50 Valuo!In-

cludes four 33%

rpm records.,

music book &

leatherette
album.

Kit TO-67

$995

(including bench)
$200 dn.,
as low as $29 mo.

Heathkit® /Thomas
“Paramount” Theatre Organ

Save Up To $500! Build in 80-100 hours. All Thomas factory-made parts

. 15 manual, 4 pedal voices; instant-play Color-Glo; all-transistor cir-
cuit; 200 watts peak power; 2-speed rotating Leslie plus main speaker
system with two 12” speakers; 44-note keyboards; horseshoe console
with stop tablets; 28-note chimes; 13-note bass pedals; repeat & attack
percussion; reverb; headset outlet; assembled walnut finish hardwood
cabinet & bench; and more. 265 lbs. 77, 33'4 rpm demonstration
record 50c.

68 Circle 36 on reader’s service card

America’s Lowest Cost
Solid-State Organ

Kit GD-325B

$394.90

$40 dn., $34 mo.

Save Up To $205! Instant-
play Color-Glo; 10 voices;
13-note bass pedals; repeat
percussion; 37-note key-
boards; 75-watt peak power;
vibrato; assembled walnut
cabinet & bench. 172 lbs.
7”, 334 rpm demonstration
record 50c¢.

Exclusive Band Box Percussion
Automatically or manually adds 10 percus- -
sion voices 1o any Heathkit/Thomas organ.
Build & install in 12 hours.

Kit TOA-67-1, no money dn.,

ST NI IS o r oy I R $145.00

Exclusive Playmate Rhythm Maker
Adds 15 fascinating rhythms to any Heathkit/
Thomas Organ. Requires Band Box percus-
sion (above) for operation.

Kit TOA-67-5, no money dn.,

S0 a s ana0 000 s rennn0on00 0 $189.90

)

——
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USE COUPON BELOW TO ORDER NOW

NEW! VOX “Jaguar”
Transistor Combo Organ By Heathkit

Kit TO-68

$349.95

$35 dn., $30 mo.

Save Up To $150 on the world’s most popular combo organ with this
new Heathkit version. Features the most distinctive sound of any
combo organ. Has a special bass output that gives a brilliant stereo bass
effect when played through a separate or multi-channel amplifier, 4
complete octaves, vibrato, percussive cffects and reversible bass keys.
Includes hand crafted orange and black cabinet, fully plated heavy-duty
stand, expression pedal and waterproof carrying cover and case for
stand. Requires a bass or combo amplifier like Heathkit TA-17 (op~
posite page).

Kit TO-68, 80 ibs....$35 dn., $30 mo............... . $349.95

NEW! Deluxe Solid-State Combo
Amplifier & Speaker

System ... Choose Kit
Or Factory Assembled

Amplifier
Kit TA-17 8
Special
$1 75 Combination Offer
$17 mo. Amplifier & Two
(Assembled Speasker ngséems
ave
AR B2TE) Kit TAS-17-2
Speaker System $395
Kit TA-17-1 $40 dn.
$1 20 $34 mo.
(Assembled
$11 mo. TAW-17-2 $545)
(Assembled

TAW-17-1 $150)

All the “big sound” features every combo wants . .

. tremolo, built-in
“fuzz”, brightness, reverb, separate bass and treble boost and more.
Delivers a shattering 120 watts EIA music power (240 watts peak

power) through two TA-17-1 speakers . . . or 90 watts through one
TA-17-1 speaker. Features 3 independent input channels, each with
two inputs. Handles lead or bass guitars, combo organ, accordion,
singer’s mike, or even a record changer. All front panel controls keep
you in full command of all the action.

Speaker system features two 12”7 woofers, special horn driver and

matching black vinyl-covered wood cabinet with casters & handles
for easy mobility.

NEW! Lowest Cost Solid-State
Stereo Receiver

Kit AR-17

$72.95

(less cabinet)
$8 mo.

9(")09

Featurcs wide 18-60,000 Hz responsc @ +1 db at full 5 watts RMS
power per channel . . . 14 watts music power . . . inputs for phono and
auxiliary : . . automatic sterco indicator . . . outputs for 4 thru 16 ohm
speakers . . . adjustable phase for best stereo . . . flywheel tuning . . .
and compact 9% D. x 2%” H. x 11%” W. size. 12 [bs. Optional factory
assembled cabinets (walnut $7.95, beige metal $3.50).

Kit AR-17, (lesscab.) 121bs. ... no moneydn., $8 mo..
Kit AR-27, 7-Watt FM Mono Only Receiver (less cab.)
9lbs....nomoneydn, $5mMO..........iiiiiaiiiiinn, $49.95

.$72.95

Kit AR-15

$329.95

(less cabinet)
$28 mo.

Assembled

ARW-15 $499.50
(less cabinet) $43 mo.

World’s Most Advanced Stereo Receiver

Acclaimed by owners & experts for features like integrated circuits &
crystal filters in 1F amplifier; FET FM tuner; 150 watts music power;
AM/FM and FM stereo; positive circuit protection; all-silicion tran-
sistors; “‘black magic” panel lighting; and more, Wrap-around walnut
cabinet $19.95

Kit AR-15 (less cab.), 34 Ibs. . .. $33dn.,$28 mo....... $329.95
Assembled ARW-15, (less cab.), 34 Ibs. ... $50dn.,

RAZTIOAR. ol + ot P Ha o o emoorspe o orel e R EXe L] S o s $499.50

Professional
10-Band
Shortwave
Receiver

Kit $B-310

$249

$23 mo.

Covers 49, 41, 31, 25, 19 & 16 meter shortwave . . . 80, 40 & 20 meter
ham . .. 1l mete- CB Includes 5 kHz crystal filter for AM, SSB and
CW listening. Features selectivity that slices stations down to last kHz;
11-tube circuit; crystal-controlled front-end and more. 20 Ibs. SB-600
8 ohm 6” x 9” speaker in matching cabinet $18.95.

T -
| HEATH COMPANY, Dept. 20-12
I Benton Harbor, Michigan 49022
| In Canada, Daystrom Ltd.

HEATHKIT' 1968

NEW! Solid-State Portable

So Handy, So Low Cost we callt Volt-Ohm-Meter

it ‘“every man’s” meter. Just
right for homecowners, hobby-
ists, boatowners, CBer’s, hams
..it’seven sophisticated cnough
for radio & TV servicing! Fea-
tures 12 ranges. .. 4 AC &4 DC
volt ranges, 4 ohm ranges; 11
megohm input on DC, 1 meg-
ohm input on AC; 4%” 200 uA
meter; battery power; rugged
polypropylene case and more.
Easy 3 or 4 hour kit assembly.
Ideal gift for any man! 4 Ibs.

Kit IM-17

$19.95
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|
= . |
_Q‘l1 £ FREE 1968 i [ Enclosed is § Jincluding shipping, i
CATALOG! |  Please send model (s) |
{ioﬁv with mere {(‘Ill.\. mf'e cc:lo:h | [ Please send FREE Heathkit Catalog. !
uily describes theue along witl . o
over 300 kits foi stereo hi-fi, I (] Please send Credit Application. |
celor TV, slectronic cigans, elec- Name
tns guitar & amplifier, an;al(glér |
radig, marine, educaticnal. CB,
kome & hobby. Mai! caugon or I Address II
wrte Heath Comaany, Beaton | Gi 7
4 ity State Zip
Harbor, Michigan 43022 | Prices & specifications subject to change without notice, CL-310 |
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Fig. 6—A 8-digit selector using type 44 switch. Can be reset with a single pulse.

AMERICA'S MOST
RELIABLE TUBE ANALYZER

DNTiNENTAI_

You don’t need three guesses to tell if a tube is bad — or why. With
the new Sencore MU140 Continental, you know. Right now. And you
simply can’t go wrong. Because it's a complete tube analyzer for 4-way
testing — true mutual conductance (using exclusive 5000 hertz square
wave), full cathode emission, 100 megohm grid leakage, and internal
shorts. Tests all tubes, including foreign — over 3000 in all. Obsolescent-
proof, too — with ‘‘new socket” panel, and controls so standard the
switch numbers correspond to the pin numbers in any tube manual.

\If it's reliability you want—for years to come — you

need the Continental. It's the best way to be sure —

See America’s most complete line of professional
test instruments — at your Distributor now.

SENCOREKE

NO. | MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 37 on reader’s service card
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Rotary Stepping Switches
(continued from page 48)

switch stay in the last position it reaches.

For example, with the circuit
shown, we can dial circuit 9 only by
dialing first 4 and then 5. Any other se-
quence causes the stepping switch to
home. 1CR-1 opens at the beginning of
the first series of pulses, disconnecting
the battery from the wiper and prevents
false triggering. At the end of the pulse
1CR-1 closes and connects the battery
to the wiper. If the correct number (4)
had been dialed, 3CR is energized and
Jocked in through 3CR-2 and ONS2.
The next series of 5 pulses steps the
switch to position 9.

If the code is misdialed or 9 is
dialed directly, 2CR is energized and
the stepping switch homes through
2CR-1 and off-normal contacts ONSI1.

For low digits an additional relay
may be needed, to prevent landing on
the third digit position. It would be nec-
essary to use a second code of pulses to
ensure that the switch comes to rest
successively on all three points or not at
all. Line connection is made through a
second level of contacts (not shown in
the diagram). Any additional pulse after
the three-digit code will of course have
the same effect as too many pulses—it
will send the switch home.

Where only a few selectors are to
be used on a line, relay RY1 can be
eliminated simply by making the first
digit 0 (tenth contact) and the second
digit 9 or 0. This makes it unlikely that
accidental connection could take place,
yet allows for the use of 9 selectors.
With that many pulses needed it is also
unlikely that accidental connection
could take place, yet the circuit allows
for the use of 9 selectors. It is equally
unlikely that random pulse noise might
connect a selector.

The circuit of Fig. 6 has many ap-
plications. It can be used to read volt-
ages or currents of a remotely located
transmitter (or any other electronic de-
vice, for that matter). A suitable meter
would be used at the dial (pulse-origi-
nating) location, while series and shunt
connections would be made at the step-
per (pulse-receiving) location.

Another use would be to switch
microphone circuits remotely into a sin-
gle amplifier and line.

Rotary stepping switches have been
used for many years in telephone, com-
munications and industrial electronics.
Today’s models are highly sophisticated
and capable of complex functions. In
spite of the hundreds of thousands of
steppers in daily use, many persons in-
terested in electronics have little knowl-
edge of stepping-switch function. These
switches aren’t really so complicated,
however, as this series has shown. R-E
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The FCC License

(continued from page 2),

of stations: experimental, auxiliary, booster, translator, and
instructional fixed TV; developmental and remote-pickup
broadcast; noncommercial educational FM broadcast with
power output not more than 1 kW; CATV relay; land,
maritime, aviation, public safety, industrial, land transpor-
tation, and domestic public. You may perform maintenance
at a ship radar station only with a ship radar endorsement,

If you get a Radiotelephone First-Class license you
have the most privileges (and the most qualifications) in
this group. You may operate all the preceding, plus AM
broadcast stations with power output over 10 kW or with
directional antennas, FM stations with power output over
25 kW, TV stations and shortwave broadcast stations.

You may also perform servicing and maintenance at
those stations so listed under Radiotelephone Second-Class,
plus AM broadcast, commercial FM, TV, shortwave broad-
cast, and noncommercial educational FM stations with
power output over 1 kW. You may perform maintenance
at a ship radar station only with a ship radar endorsement.

The Radiotelegraph Third-Class permit holder is quite
limited in permissible duties, and may operate only land
maritime telegraph and telephone stations, ship maritime
telephone, public-safety telegraph and telephone, industrial
telephone and telegraph, land transportation telephone and
telegraph, domestic public telegraph, and international
fixed public stations. He may not perform any servicing or
maintenance.

A Radiotelegraph Second-Class license allows you to
operate all the preceding, plus AM broadcast stations with
both power output of 10 kW or less and nondirectional
antennas, FM stations with power output of 25 kW or less,
and remote-pickup broadcast stations. You may also oper-
ate aircraft telegraph stations but only if you are at least 18
years of age and have an aircraft telegraph endorsement,
and have passed a code test of 25 wpm.

This license, like its radiotelephone counterpart, is for
the technician. With it, you may perform maintenance at
noncommercial educational FM stations with not more
than 10 watts power, land and ship maritime telegraph, air-
craft telegraph, public-safety telegraph and telephone, in-
dustrial telegraph and telephone, land transportation tele-
graph and telephone, and domestic public telegraph
stations. You may perform maintenance at a ship radar
station only with a ship radar endorsement.

The Radiotelegraph First-Class license is the most dif-
ficult ticket to get, and it really means something. To insure
the safety of life at sea, the holder of this license may not
only operate all the preceding, but only he may act as chief
or sole operator on a cargo vessel (other than a vessel
operated exclusively on the Great Lakes) which is required
by treaty or statute to be equipped with a radiotelegraph
installation, and only after he has completed 6 months’
service as a radio operator aboard a US ship.

With this license, you may perform maintenarce at
those stations listed under Radiotelegraph Second-Class.
You may also operate aircraft telegraph stations, but only
with an aircraft telegraph endorsement. You may perform
maintenance duties at a ship radar station only with a ship
radar endorsement.

An FCC operator license can mean a lot in your elec-
tronics future, Make it easy on yourself—try for a Third,
or maybe a Second. Study one element at a time. With a
second phone you can do CB, two-way business radio and
trucking company servicing, Then get that first phone. Or,
if you’d like to go to sea, study code and try for a second
telegraph. But get that ticket. You may find it’s your meal

ticket—and you may find yourself eating steak. R-E
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JERROLD

Focusing on one thing...

better reception

T

Home preamplifiers
<= &4‘::

4 ' )

e

Distribution equipment

Indoor antennas

Jerrold Electronics Corporation
Distributor Sales Division
401 Walnut St., Philadelphia, Pa. 19105

JERROLD

Circle 38 on reader’s service card

The Second Generation Arrives!

TRAM TITANII

Standard AM and Double Sideband

Suppressed Carrier Citizens Band Base Station

Now—Tram wraps two CB rigs into one. The
mighty Tram Titan Il in sideband operation,
focuses more talk-power than ever with much
greater range, virtual immunity from pulse-
type and skip interference, plus a choice of
either upper or lower sideband reception or
standard AM tuning. Completely compatible
with AM, DSBRC, DSBSC and SSB.

Titan I, at authorized Tram dealers, $482

SEND FOR BROCHURE No. G-12

TRAM CORPORATION

Lower Bay Road, Winnisquam, N. H. 03289
Phone 603-524-0622

Al use must conform with Part 95, F.C.C. regulations. Hobby type
ti or aiml

..... small talk prohibited

- Circle 39 on reader’s service card



RADIO-ELECTRONICS READER’S SERVICE

Here's how you can get manufacturers'’
literature fast:

1. Tear out the post card on the facing
page. Clearly print or type your name
and address.

Include zip code! Manufacturers will
not guarantee to fill your requests un-
less your zip code is on the reader
service card!

2. Circle the number on the card that cor-

responds to the number appearing at
the bottom of the New Products, New
Literature or Equipment Report in which
you are interested.
For literature on products advertised in
this issue, circle the number on the card
that corresponds to the number appear-
ing at the bottom of the advertisement
in which you are interested. Use the
convenient index below to locate quick-
ly a particular advertisement.

3. Mail the card to us (no postage required
in U.S.A)

Advertisements in this issue offering free
literature (see the advertisements for prod-
ucts being advertised):

ALLIED RADIO CORP. (Pg. 76) Circle 107
ARCTURUS ELECTRONICS CORP. (Pg. 94) Cirlce 141
ARTISAN ORGANS (Pg. 80) Circle 113

BROOKS RADIO & TV CORP. (Pg. 88-89) Circle 117
BURSTEIN-APPLEBEE CO. (Pg. 86) Circle 126

CASTLE TV TUNER SERVICE, INC. (Pg. 91) Circle 121
CLEVELAND INSTITUTE OF ELECTRONICS

(Pg. 5) Circle 12
CLEVELAND INSTITUTE OF ELECTRONICS

(Pg. 63-G4) Circle 30
COOK’S INSTITUTE OF ELECTRONICS ENGINEERING

(Pg. 62) Circle 28
CORNELL ELECTRONICS CO. (Pg. 96) Circle 145
DELTA PRODUCTS, INC. (Pg. 60) Circle 26
EDMUND SCIENTIFIC CO. (Pg. 95) Circle 142
EICO ELECTRONIC INSTRUMENT CO., INC.

(Third Cover) Circle 149
FINNEY CO. (Pg. 15) Circle 19
GC ELECTRONICS COMPANY (Pg. 65) Circle 31
HEALD COLLEGES. (Pg. 91) Circle 122
HEATH COMPANY (Pg. 68-69) Circle 36

INJECTORALL ELECTRONICS CORP. (Pg. 22) Circle 22

INTERNATIONAL CRYSTAL MFG. CO., INC.
(Pg. 98) Circle 148
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JERROLD ELECTRONICS CORPORATION
(Distributor Sales Division) (Pg. 71) Circle 38
JFD ELECTRONICS CO. (Pg. 2) Circle 9

MALLORY DISTRIBUTOR PRODUCTS COMPANY
(Div. of P. R. Mallory & Co., Inc.) (Pg. 17) Circle 21

MICROFLAME, INC. (Pg. 67) Circle 34
MIKE QUINN ELECTRONICS (Pg. 97) Circle 146
MULTICORE SALES CORP. (Pg. 91) Circle 120
MUSIC ASSOCIATED (Pg. 79) Circle 111
NOVA-TECH, INC. (Pg. 79) Circle 110
OLSON ELECTRONICS, INC. (Pg. 92) Circle 123

OXFORD TRANSDUCER COMPANY (A Division
of Oxford Electric Corporation) (Pg. 80) Circle 112

PHILADELPHIA WIRELESS TECHNICAL INSTITUTE

(Pg. 93) Circle 125
POLY PAKS (Pg. 97) Circle 147
QUAM-NICHOLS COMPANY (Pg. 6) Circle 13

RCA ELECTRONIC COMPONENTS AND DEVICES

SEMICONDUCTORS (Pg. 66) Circle 32
READING IMPROVEMENT PROGRAM (Pg. 89) Circle 118
RYE INDUSTRIES, INC. (Pg. 67) Circle 33

SALCH & CO., INC., HERBERT (Marketing Division)

of Tompkins Radio Products) (Pg. 80) Circle 114
SAMS & CO., INC.,, HOWARD W. (Pg. 14) Circle 18
SCHOBER ORGAN CORP:, INC. (Pg. 4) Circle 11
SCOTT, INC., H. H. (Pg. 22) Circle -100
SEMITRONICS CORP. (Pg. 76) Circle 108
SENCORE (Pg. 70) Circle 37
SENCORE (Pg. 87) Circle 115
SENTRY MANUFACTURING COMPANY

(Pg. 27) Circle 25
SHURE BROS. (Pg. 75, 77, 79) Circle 106
SOLID STATE SALES (Pg. 95) Circle 143
SONOTONE CORP. (Electronic Applications Div.)

(Pg. 88) k Circle 116
SONY CORP. OF AMERICA (Pg. 4) Circle 10
SONY/SUPERSCOPE (Pg. 16) Circle 20
SPRAGUE PRODUCTS COMPANY (Pg. 78) Circle 109
SURPLUS CENTER (Pg. 92) Circle 124
SYLVANIA (Subsidiary of General Telephone &

Electronics) (Pg. 23) Circle 23
TAB BOOKS (Pg. 90) Circle 119
TRAM CORPORATION (Pg. 71) Circle 39
TRIPLETT ELECTRICAL INSTRUMENT COMPANY

(Second Cover) Circle 7

WARREN ELECTRONICS COMPONENTS

(Pg. 96) Circle 144
WELLER ELECTRIC CORP. (Pg. 62) Circle 29
WINEGARD CO. (Pg. 24-25) Circle 24
XCELITE, INC. (Pg. 14) Circle 17
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NEW AUDIO EQUIPMENT

More new product information is available free from the manufacturers of items
identified by a Reader’s Service number. Turn to the Reader’s Service Card facing
page 72 and circle the numbers of the new products on which you would like
information. Detach and mail the postage-paid card.

65-WATT STEREO RECEIVERS,
FM stereo 342B, and AM/FM stereo
382B. Both feature Scott FET circuitry,
which eliminates all cross modulation and
drift in both AM and FM. Driver and out-
put transformers are eliminated from the
design of the two models. Qutput is direct
coupled, each model has dual speaker
switches for main, remote, both speakers,
or all-speakers-off for headphone listen-

[ L]

g 6 6 6 1.

L

ing; noise filter; front panel headphone
jack; separate bass, treble, and volume
controls for each channel. Both receivers
achieve 2.2 uV sensitivity with 80 dB
cross-modulation rejection. Separation is
36 dB. 382B features automatic variable
bandwidth and automatic gain control.
342B features integrated circuit i.f. 342B
is $299.95 and 382B is $339.95.—H. H.
Scott, Inc.

Circle 46 on reader’s service card

FOUR SPEAKER SYSTEMS. The
Maximus 22 is a 2-way system (shown)
and Maximus 55 is a 3-way systcm. Both
may be used horizontally on bookshelves
or in a vertical position, free standing.
The Maximus 33 and Maximus 44, along
with the other models, offer an integrated
line of speakers. All units employ the
acoustic suspension principle with a

higher efficiency because of the magnetic
design, permitting use of amplifiers of
relatively low power. They all have re-
movable grilles to permit use of custom
grille fabrics to blend with room decor,
and make cleaning easy. All spcakers have
hand-rubbed, oiled walnut cabinets. Max-
imus series 22, 55, 33, and 44 are
$39.95, $99.50, $56.00, and $76.00 re-
spectively.—UTC Sound, Div. of TRW.

Circle 47 on reader’s service card
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CASSETTE CARTRIDGE TAPE
RECORDER, The M8320 is operated on
four “C” batteries. Play, record, rewind
and stop functions are controlled by a
slide switch. This unit features a remote
control microphone with pouch, a detach-
able carry strap, a neon recording-level

indicator, capstan drive for constant tape
speed and a cassette guard which pre-
vents accidental tape erasure. Optional
accessories are an ac converter, a patch
cord and an earphone. 60 or 120 minute
blank or pre-recorded music cassettes
may be used. $49.95—General Electric

Circle 48 on reader’s service card

3-SPEED TAPE RECORDER,
Model 1040. Detachable speakers are this
unit’s feature. It uses 4-track stereo and
mono at 7%, 3% and 1% ips. Instant stop-
ping permits editing as you go. The same
single control is used for rewind, stop,
play and fast forward operations. Novice
and expert operators will find the digital
counter and the two VU meters useful.

The solid-state amplifier (10-watt peak)
has a fold-down panel which conceals
recording controls, record interlock and
inputs. The recorder and speaker fold
into a compact portablc case. Shutoff is
automatic. Response: 30-18,000 Hz at
% ips; flutter and wow: less than 0.15%
at 7% ips. $169.95 price includes two
speakers, 2 microphones, 77 take-up reel
and patch cords.—Allied Radio Corp.
Circle 49 on reader’s service card
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This Shure hand-held microphone was
suspended over Marineland of the
Pacific to pick up the “voice” of a.por-
poise. An undiscovered pinhole break
in an external protective plastic cover
subjected the unit to ruinous salt spray
for 'months on end. But since Shure
routinely tests microphones with salt
spray, it wasn't particularly surprising
that after being corroded beyond recog-
nition

© 1967 Shure Brothers, Inc,
Circle 106 on reader’s service card
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TOP SAVINGS ON
THE BEST IN
ELECTRONICS

FOR EVERYONE

Shop by mail and save at

Allied, world's largest

electronics headquarters,

Hundreds of

money-saving values.

NO MONEY DOWN.

Up to 2 years to poy!l

MAIL COUPON
BELOW

EASY TO BUILD
SOLID STATE

ELECTRONIC KITS

FOR STUDENTS, BEGINNERS AND HOBBYISTS

With these Semitronic Kits, you learn by
doing. Build complete, functional electronic
equipment. Here are a few of the projects
you can construct quickly. Each project
works -all have been laboratory tested.
No technical background needed, no special
tools required-—just pliers, screwdriver, &
soldering iron.

KITS NOW AVAILABLE:

2-Transistor Radio, a hot little AM radio, w/plastic
case and earphone . . . Model SS-1200, $4.95
Code Instructor, 2-transistor oscillator for practic-
ing Morse code, for Ham license, etc. . . . Mede!
CI-10, $1.95 (w/spkr, $2.95)
Electronic Organ, 8 keys, plays tunes .
EO-15, $3.95 (w/spkr, $4.95)
Electronic Siren, for burglar alarms, fire, bike,
auto, or model trains, etc. . . . Model ES-12,
$3.95 (w/spkr, $4.95)
Intercom, sensitive, uses 1 or more speakers, for
room-to-reom  conversations . . . Mede! 1C-20,
$3.95 (less spkrs)
Universal Amplifier, a 3-transistor unit for dozens
of uses in the lab, for mike and telephone . . .
Model UA-3, $3.95
Electronic Project Book, by Semitron. With this
book any student, beginner, hobbyist, can have
fun and excitement of building electronic projects
that work—even if you've never worked with elec-
tronics before. Projects use inexpensive parts . . .
EP-1, $2

. . Model
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ALLIED RADIO, Dept. 2M i
P.O. Box 4398, Chicago, 11l. 60680 M

-
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ADDRESS &
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ALSO AVAILABLE:

e Chass-Eze, electronic
construction kit, great for
bread-boarding  experi-
mental circuits quickly
. . . Model PB-46, only
$.89

When ordering by mail, please include Model No.

SEMITRONICS CORP.
265 Canal St., New York, N.Y. 10013
School Discounts Available

Circle 107 on reader’s service card

Circle 108 on reader’s service card

NO COMPETITORS

Nobody else but EMC designs in so much value

Tube Tester Mode) 213

Compact, light.
weight portabil-
ity. Use it on the
bench or in the
field.

Full-view meter gives
| direct, ¢lear-cut qual.

ity indications, Full eomple-

ment of sturdy
sotkets actepis
compactron (12-
pin), nuvistoer,
novar, (0-pin,
9-pin, octal,
foctal, and
minfature
Three heavy-duty tubes.
controls for quick
set-up of all tests.
Check a fistful of
tubes in the time
it ofton takes to
test one.

Pracise pro-
gramming.
Only one socket
per tube-base
configuration
brevents acci-
dental plug-in.

12 slide switches for
individual selection of
tube pins provides
versatility in testing,
prevents ohsolescence.

THE MODEL 213 saves you time, energy, money [l Checks for shorts, leakage, intermittents, and quality i Tests
all tube types including magic eye, regulator, and hi-fi tubes |l Checks each section of multi-purpose tubes
separately [l Gives long, trouble-free life through heavy-duty components, including permanently etched panel
Il Keeps you up to date with FREE, periodic listings on new tubes as they come out |l Your best dollar value
in a tube tester. Available in high-impact bakelite case with strap: $31.40 wired; $20.40 in kit form. Wood
carrying case (illustrated) slightly higher.

ELECTRONIC MEASUREMENTS CORPORATION
625 Broadway, New York 12, New York
Export:Pan-Mar Corp., 1270 Bway,N. Y. 1, N, Y,

T Ty £ i e i e o e
| EMC, 625 Broadway, New York 12, N.Y.

I Rush me FREE catalog describing all EMC i
I value-loaded test instruments and name of

| local distributor. :
I NAME |
H o~

| ADDRESS u"'l {
I ey ZONE___STATE =
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New Audio Equipment
continued from page 75

SOLID-STATE P.A. AMFPLIFIERS,
Challenger CHS series. Available in four
models ranging in power from 20 watts
to 100 watts, this new line will operate
at full output from —20°C (—4°F) to
4+65°C (+4149°F). In higher powered
models, CHS100 and CHS50, all-silicon
semiconductors are used. Rated at 100
watts and 50 watts, respectively, these
amplifiers have two microphone inputs.
The 35-watt CHS35 offers two mike in-
puts and can be operated from a 12-volt
battery as well as ac. Model CHS20 is
rated at 20 watts and has one mike input.
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All models have two auxiliary inputs on
a fader control. The CHS chassis has a
panel-mounted preamp designed for two
additional microphones. The accessory,
PMA-2, can be inserted in less than five
minutes. All models have both high- and
low-impedance microphone inputs. A
built-in circuit permits microphone prece-
dence over music or adjustment of vol-
ume from distances up to 2,000 feet.
Memory Markers aid in returning con-
trols to previously determined levels
without blare or dead spots. Other fea-
tures include wide-frequency response,
individual amplifier control, constant-
voltage output, light-weight cabinet. Ac-
cessories such as phonograph tops, lock-
ing cover, rack panel mounting kit, re-
mote controllers, carrying case are avail-
able. Bogen CHSIO0 shown.—Bogen
Communications Div./Lear Siegler, Inc.
Circle 50 on reader’s service card

STEREO HEADPHONES. Norelco
has introduced its new Models K-20 and
K-60 stereo headphones. Both weigh

eleven ounces. The standard K-20 has a
single tension-spring head band and plas-
tic ear cushions. Frequency range is 20
to 20,000 Hz; impedance is 600 ohms per

channel. The K-60 deluxe professional
headset has a multi-adjustable dual head
band and cushioned ear-fitting cups. Its
frequency range and impedance level are
the same as in model K-20. K-20 is $19.50

and K-60 is $39.50,—North American
Philips Co., Inc.
Circle 51 on reader’s service card
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MICROPHONE HEADSETS, These new
lieadsets permit two-way radio or wired
communications in high ambient noise

areas, and are easily adapted to radio
transceivers. The transistorized model
works directly into common audio line.—
Industrial Communications Co.

Circle 52 on reader’s service card

3 NEW MICROPHONES, Uni-
spheres. Model 585SAV has a volume con-
trol mounted on the microphone case,
cnabling the speaker to change the loud-
ness of the PA system to which the mike
is connected. Model 565S lias an on-off
switch as part of the swivel connector
assembly. Model 566 (shown in photo)

offers shock mounting to prevent pickup
of mechanical vibrations and handling
noise. It also features a Cannon-type con-
nector and a combination impedance
change (50 or 150 ohms), on-off switch.
All of these models are designed to min-
imize feedback, breath sounds and wind
noise. Models 585SAV, 5638, and 566
are $72.50, $100.00, and $140.00 respec-
tively.—Shure Brothers, Inc.
Circle 53 on reader’s service card

AM/FM STEREO COMPACT SYS-
TEMS, models 1050 and 1030. Model
1050 is a powerful unit which features
the Elac/Miracord 50 automatic turnta-
ble, EMI model 92 speakers and a Ben-
jamin solid-statc receiver with 85-watt
(IHF) output. A microphone and instru-
ment input with gain controls permit
playing guitar or other instruments
through the system and doing “voice
over” records. Model 1030 features the
\Miracord 620 player and EMI 62 speak-
ers and delivers 50 watts (IHF) output.
Both units use the Elac 244 compatible
mono-stereo magnetic cartridge with dia-

mond stylus and they come with two
EMI speakers. Model 1050 is $499.50
and Model 1030 is $399.50. Tape re-

corder accessory that fits under the cab-
inet of either model is $139.50.—Benja-
min Electronic Sound Corp.

Circle 54 on reader’s service card

AM/FM STEREO MUSIC CEN-
TER, The LRC-60 solid-state 60-watt re-
ceiver features four IC’s, FET front end,
and a BSR McDonald 500 4-speed auto-
matic stereo turntable with a Pickering
V15/AC-3 Dustamatic stereo cartridge.
It plays 7, 10, or 12” records at 16%,
33%, 45, and 78 rpm. Impedance: 8-16

chms; frequency response: 20-20,000 Hz
+ 1dB; tuner FM sensitivity: 1.8 %
[HF; capture ratio: 1.25 dB. Provides a
full set of audio controls; D’Arsonval tun-
ing meter; automatic FN stereco/mono
switching; stereo indicator light; stereo
headplione jack; tape recorder jacks; and
vernier dial drive. For 117V, 50/860 cycle
ac.—Lafayette Radio Electronics Corp.
Circle 55 on reader’s service card

AM/FM STEREO RECEIVER with
1C’s, Model S-7800. Each IC has 5 silicon
transistors in a monolithic semiconductor
package. Specs include 2-dB capture ra-

Q Q|
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tio, 0.15% distortion at 100% modulation,
and 55 dB of AM rejection. Features
Field-Elfect Transistors in rf and mixer
stages for climination of inultiple re-
sponses. Receiver delivers 140 watts of
music power into 4-ohm loads at 0.6% har-
monic distortion. IM distortion is 0.1% at
normal listening levels; FM sensitivity,
1.8 uV. The unit carries a 3-year war-
ranty for defective parts, including tran-
sistors. $419.50. In walnut-grained leath-
erette case $428.50.—Sherwood Elec-
tronic Laboratories, Inc. R-E
Circle 56 on reader’s service card
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unretouched

N“(;ROPHONE
BURNED

[\
CLUB
BLAZE

This Shure 55SW Unidyne survived
a very hot time the night Rosalie’s
Club burned in Houston. Even though
the heat melted the hard plastic
section of the switch plate, the mi-
crophone was in almost perfect work-
ing order. But, since Shure routinely
tests microphones at a searing 185°
F. for day-long periods, it wasn’t
particularly surprising that after the

% 11 ST ILL
WORKED

© 1967 Shure Brathars, Inc.
Circle 106 on reader's service card



SOME SHOP OWNERS DO MORE BUSINESS THAN
OTHERS BY DOING BASIC THINGS LIKE THESE:

e —

-

C /

Reading what's new in
leading technical mag-
azines.

Keeping their trucks ready
to roll at @ moment's notice.

£

Arrangmg to have their
phones answered promptly.

Making sure their caddies
ore organized and prop-
erly stocked.

Keeping accurate track of
their time on each job.

&

Smiling . .. often ...
on and off the job,

both

The world’s finest

7 INSTALLING SPRA

DIFILM® BLACK BEAUTY®. ..
Ultimate in molded tubulars

. DIFILM® ORANGE DROP®. ..

\ radial-lead capacitor
GUE DIFILM®

CAPACITORS

These two great Sprague capacitors are expressly made for men
who are in the TV service business to do business . . . as it should
be done. Both feature the ultimate in tubular capacitor construction
to keep you out of call-back trouble:

® Dual dielectric . . . combine best properties of both polyester film
and special capacitor tissue.

@ Impregnated with HCX® to provide rock-hard capacitor section.
@ Because impregnant is solid, there’s no oil to leak, no wax to drip.
@ Designed for 105°C (220°F) operation without voltage derating.

DIFILM® ORANGE DROP®
Dipped Tubular Capacitors

A “must” for applications where
only radial-lead capacitors will fit.
Perfect replacements for dipped
capacitors used in most leading
TV sets. No other dipped tubular
capacitors can match them. Dou-
ble-dipped in rugged epoxy resin
for positive protection against ex-

treme heat and humidity.

For complete listings, ask your Sprague distributor
for Catalog €C-617, or write to Sprague Products
Company, 81 Marshall Street, North Adams,
Massachusetts 01247,

DIFILM® BLACK BEAUTY®
Molded Tubular Capacitors

World’s  most humidity-resistant
molded capacitors. Feature tough,
protective outer case of non-flam-

which

cannot be damaged in handling

mable molded phenolic . . .

or installation. Will withstand the
hottest temperatures of any radio

or TV set . . . even in the hottest,

most humid climates.

DON'T FORGET TO ASK YOUR CUSTOMERS
“WHAT ELSE NEEDS FIXING?"

65-7116

SPRAGUE

THE MARK OF RELIABILITY

Circle 109 on reader’s service card

New Antenna
Equipment

UHF-VHF LONG-RANGE AN-
TENNA, Model CPC-33G, with a single
down-lead receives all 82 channels plus
FM. The “Piggy-Back” power pack in-
sures extra reception quality for both

.\‘.
o
.

.
Ty
’8.‘;

color and black and white, even in fringe
areas. A band-splitter is provided for use
at the TV set. Finished in K-T Gold Coat,
the unit has a built-in-lead-in support and
strain relief for durable installation.—Kay-
Townes Antenna Co.

Circle 57 on reader’s service card

PERFORATED TV ANTENNA
WIRE. Improves color, uhf and vhf
black and white reception. PERFO 8-0
is constructed with 20-gauge copper con-
ductors. Air spaces between the conduc-

———

tors allow little signal loss. Impedance is
300 ohms. Available in 500-ft. spools and
50, 75 and 100 ft. pre-cut lengths, the
wire is light weight, flexible and less re-
sistant to wind.—Jersey Specialty Co., Inc.

Circle 58 on reader’s service card

75-OHM SOLID COAX, model No.
8221. Available in standard colors of
black, white and gray, this 22-AWG coax
has a foam polyethelene vinyl jacket. It
is installed easily with RG-59/U connec-

tors and meets MATV, CATV and CCTV
requirements for indoor or outdoor use.
Features a flexible all-weather jacket and
comes in 100-, 500- and 1000-ft lengths
as a standard catalog item.—Belden
Corp. R-E
Circle 59 on reader’s service card

Miss-Q
Price of book, “Principles of
Aerial Design,” published by D. Van
Nostrand Co. Inc., as reviewed (August
1967),should read $8.95 and not $1.75.
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New 5 Band POLICE PORTABLE

“A SPECTACULAR CHRISTMAS GIFT”
Hear all police communications: patrol
cars, base stations, motorcycles, helicop-
ters. Also tunes Fire Departments, State
Highway Patrols, Sheriff’'s Departments,
auto telephones, taxis, all radio equipped
vehicles. Fascinating and exciting listen-
ing 24 hours a day! Marine/Shortwave
Band brings in all marine communica-
tions. Special Weather Band gives accu-
rate forecasts and reports around the
clock. Regular AM Broadcast Band
brings in stations ordinary radios never
get. Also plugs into regular house current.
5BANDS: 150-175 MC, 30-50 MC, 1.5-4.5 MC

200-400 KC, 550-1600 K.C
Complete with leather case, batteries,
antennas, house current adapter. $129.95.
Unconditional 10 day money back return
privilege. Write for Free Booklet.

Nova-Tech, Inc., 630 Meyer Lane,
Dept. RE, Redondo Beach, Calif. 90278
Circle 110 on reader’s service card

o T 7 8T 7 T T oT & oS
Enjoy the “‘music-only” programs
now available on the FM broadcast

band from coast to coast,
e NO COMMERCIALS o
e NO INTERRUPTIONS e

It’s easy! Just plug Music Associated’s Sub
Carrier Detector into muitiplex jack of your
FM tuner or easily wire into discriminator. Tune
through your FM dial and hear programs of
continuous commercial-free music you are now
missing. The Detector, self-powered and with
electronic mute for quieting between selections,
permits reception of popular background music
programs no longer sent by wire but transmitted
as hidden programs on the FM broadcast band
from coast to coast. Use with any FM tuner. Size:
51" x 9”. Shipping weight approx. 7 lbs.

KIT $49 50

PY (with pre-tuned coils, no alignment necessary)

| WIRED $7500 g&:ggrs extra

ea.)

e A AN AN AT ATTAYY:

Current list of FM Broadcast stations
with SCA authorization $1.00

MUSIC ASSOCIATED

65 Glenwood Road, Upper Montclair, N. J.
Phone: (201)-744-3387 07043

e e e e e S

T nT T s s a7 T
Circle 111 on reader’s service card

NEW
PRODUCTS

IN-CONVERTER AND VOLTAGE
REGULATOR, accessories for converting
polarity and/or voltage in automotive
electrical systems. In-Converter has dc in-
put of 6 or 12 V and output of 6 or 12 V

of polarity desired, or output of 18 or 24 V

l. In-TEN tl‘“_

B

of same polarity as input. Voltage Regula-
tor accepts 24-32 vdc and furnishes out-
put of 13 vdc at 14 watts. Voltage Regula-
tor (positive ground), $14.95; (negative
ground ), $17.95. In-Converter, $22.95.—
E. F. Johnson Co.

Circle 60 on reader’s service card

COLOR TEST TUBE PEDES-
TALS, models C21, RI9. For 19- and
21-in. TV’s. Designed to secure test tube
and convergence panel in position for

direct hookup. Provide a full picture view
in service mirror. C21, for all 70° color
tubes, 45 lb; RI19, for 21-, 23-, 25-in,,
90-92° color tubes. $14.50—Eight Ball
Co. R-E

Circle 61 on reader’s service card

How to Kill Color Ghosts

Improve your color-TV picture by getting
rid of annoying ghosts and spurious sig-
nals. Learn how the professionals get
clean color signals. Find out all about the
color ghost situation in our January issue.
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KEEP

oN
WORKING

...ABOVE AND
BEYOND THE CALL
OF DUTY

Shure microphones undergo exceed-
ingly rigid and demanding laboratory
and field tests—are designed to per-
form faithfully for years even if
subjected to severe use and abuse.
They are backed by special know-
how and critical guality-control that
assure you the utmost in reliability.
When the pressure is on they work!

send for complete catalogs:

Shure Brothers, Inc.
222 Hartrey Ave., Evanston, 1ll. 60204

(©) 1967 Shure Brothers, Inc,
Circle 106 on reader’s service card



"OXFORD

The Full Line

Commercial Sound
Speaker Source...

You never compromise with
fidelity or quality when you
specify Oxford on all your
speaker needs.

That's because Oxford electronic and
sound engineers know that specialized
applications require specialized devel
opments. Oxford doesn't produce just
horn or cone types. Oxford studies the
application and the problem . . .
develops specific units for specific
needs. You're never stuck with trying

to pour a bushel basket into a pint
measure. Paging and talk-back horns,
outdoor hi-fi systems, P.A. systems and
other commercial sound installations
all find ' the perfect speaher for the
system at Oxford.

Match you:r skills with the Oxford lina
ot speakers that bring out the best
In every sound instaliation Write for
the Oaford catalug ot speakers for
avery purpoese’ today!

OXFORD/ reansoucer
COMPANY A Division of
Oxford Electric Corporation

3911 S. Michigan Ave,
Chicago, Ill. 60653

. LI R R e |

Circle 112 on reader’s service card

NEW
LITERATURE

All booklets, catalogs, charts, data
sheets and other literature listed here
with a Reader’s Service number are
free for the asking. Turn to the
Reader’s Service Card facing page 72
and circle the numbers of the items
you want. Then detach and mail the
card. No postage required!

TWO-WAY RADIO COMMUNICATIONS
SYSTEMS. This 16-page booklet enables a busi-
ness/industrial user to select the right system for
his requirements. It explains licensing require-
ments, range expandability and frequency selec-
tion, and how to create typical systems from
Johnson units. With this booklet potential users
of business/industrial radio can design their own
two-way radio systems.—E. F. Johnson Co.

Circle 62 on reader’s service card

POTENTIOMETERS, TRIMMERS, DIALS,
INSTRUMENT MOTORS, Catalog No. C-67.
This new 120-page catalog covers Amphenol
products in depth. Each is shown in a cutaway
view with a listing of mechanical, electrical and
environmental specs.—Ampheno! Corp.

Circle 63 on reader’s service card

THE TAPE CARTRIDGE: How it Began
and What I’s AIl About is a 12-page booklet de-
scribing the tape cartridge as a medium of qual-
ity sound reproduction and recording for music
lovers. It discusses the two types of cartridges—
continuous loop and the cassette system. Dia-
grams make for easy understanding. Tips on
proper cartridge handling are given.—Audio De-
vices, Inc.

Circle 64 on reader’s service card

FREE SAMPLE KIT OF WIRE/CABLE
HARNESSES & MARKERS. Engineers, drafts-
men and contractors will be interested in this kit
which includes Spiroband, strapping, cable tie
and adjustable P-Clip harnessing systems; three
types of inarkers, and a gromunet-strip which is
cut to size. A business reply card asking for addi-
tional information and samples is attached.—
Electrovert, Inc.

Circle 65 on reader’s service card

MAGNETIC TAPE RECORDING HAND-
BOOK, Application Note No. 89. 44-page hand-
book covers fundamentals of magnetic tape re-
cording, including FM recording, predetection
recording, pulse recording, how electrical signals
are stored and recovered from magnetic tape and
the function of the bias signal. Characteristics of
recording head, tape transport inechanisms,
record/reproduce electronics, and the tape itself
are also covered.—Hewlett-Packard

Circle 66 on reader’s service card

Write direct to the manufacturers for in-
formation on the item listed below:

INTRODUCTION TO TAPE RECORD-
ING. No. a67-21 “‘Let the Music Get Through
to You.” a 4-color 24-page booklet, tells how
magnetic tape and the tape-recording process
work. what to look for when selecting a stereo
tape player/recorder, and the advantages of
stereo tape libraries over disc collections. 25¢—
Ampex Corp. P.O. Box 3728, Chicago, 1ll. 60654

RE
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YOU
CAN
BUILD

AN ARTISAN TRANSISTORIZED ORGAN
WITH KITS AND SUB-ASSEMBLIES

sdve $2000 or more

Easy enough to be fun. Difficult enough
to be challenging.

Relax with one of the world’s most re-
warding hobbies build a full-size,
concert quality transistorized organ. The
Artisan Kit Organ has the same rich pipe-
like tones, the same features, as the famous
Artisan Custom Organ. There’s not one
bit of difference in tonal beauty, console
style, high quality.

10 styles for home, church, school

Write for brochure

Dept.RE
1372 East Walnut Street
Pasadena. Calil. 91106

Circle 113 on reader’s service card

TUNAVERTER

POLICE-FIRE-AIRCRAFT CALLS

=TUNABILITY — USABILITY — QUALITY =

)OHN 3

GLITRT £500 %

Tompkins findes Prodiacts
Sadygrs, Tooms ]

TUNABLE, CALIBRATED solid state converters
to change your auto and home radios into
excellent, sensitive, selective, and calibrated
VHF receiversl

“’Of all of the converters tested by POPULAR
ELECTRONICS there is little doubt that the "'TRP
TUNAVERTER’ is the most versatile.”” —POPULAR
ELECTRONICS MAGAZINE, August 1967.

e 6-1 reduction tuning! e Plug into auto radio!
e HF—2 gang tuning! e American Made!

e VHF-3 gang tuning! ¢ 9 volt btry powered!
o FREE 24” conn, coax! e Size 214 x 312 x 412"
e 2 WEEK MONEY BACK GUARANTEE!

Models for AM & FM

BAND  MODEL COVERS  OUTPUT PRICE
Marine 2.0-2.85 mc 550 k¢ $19.95 ppd
SW & WWV SWL 9.3-10 mc 550 ke $19.95 ppd
CB&10M 273 26.9-30 mc 1500 ke $29.95 ppd

6 meters 504 50-54 mc¢ 1500 ke $29.95 ppd
2 meters 1450 144-150 me 1500 ke  $29.95 ppd
Police, 308 30-38 mc 1500 k¢ $29.95 ppd
fire, & 375 37-50 mc 1500 ke $29.95 ppd
Marine 1564 150-164 mc 1500 ke $29.95 ppd
Alrcraft 1828 118-128 mc 1500 ke $29.95 ppd

Radiation Loop & Extension Antenna for using
TUNAVERTER with home and transistor radios

$3.95 ppd
Order from: Fast AIR MAIL add $.85 ea.

HERBERT SALCH & CO.  srarkering pivision or

Woodsboro RE12, Texas 78393 Toempkins Radie Products

Circle 114 on reader’s service card



“‘RC“A “Announces

two important new test instriiments
for service, industrial
and lab applications.

All solid-state battery operated
VOLTOHMYST® WV-500A

Eliminate warm-up time! Eliminate zero-shift that can
occur in tube-operated voltmeters! RCA’s new WV-500A
VoltOhmyst is an all solid-state, battery operated, completely
portable voltmeter that is ideal for service, industrial and
lab applications. Seven overlapping resistance ranges
measure from 0.2 ohm to 1000 megohms. Eight overlapping
dc-voltage ranges measure from 0.02 volt to 1500 volts
(including special 0.5 dc volt range ), ac peak-to-peak
voltages of complex waveforms from 0.5 volts to 4200 volts,
and ac (rms) voltages from 0.1 to 1500 volts. Input
impedance of all dc ranges is 11 megohms.

All measurements are made with a sturdy, wired-in single-unit
probe with fully shielded input cable. The probe is quickly
adapted to either dc measurement or ac ang resistance
measurement by a convenient built-in switch. And an
accessory slip-on high-voltage probe is also available to

make possib;; measurements up to 50,000 dc volts.

Solid-state reliability and convenience for only $75.00*

WG-411A high-voltaga slip-on probe.

For use with WG-410A or WG-299D

ac/de ohms probes. Extends de voltage

range of VoltOhmysts to 50,000 volts when
used with WG-206 multiplier-resistor. $13.50%

o :

v G 1O ML
P L e
F

In-circuit / out-of-circuit
TRANSISTOR TESTER WT-501A

Completely portable and requiring no external power source,
RCA’s new WT-501A tests transistors both in-circuit and
out-of-circuit, tests both low and high power transistors, and
has both NPN and PNP sockets to allow convenient transistor
matching for complementary symmetry applications.

The instrument tests out-of-circuit transistors for dc beta
from 1 to 1000, collector-to-base leakage as low as 2
microamperes, and collector-to-emitter leakage from 20
microamperes to 1 ampere. Special low impedance circuitry
assures reliable in-circuit testing.

Collector current is adjustable from 20 microamperes to 1
ampere in four ranges, permitting most transistors to be tested
at rated current level. A complete DC Forward Current
Transfer Ratio Curve can be plotted, The three color-coded
test leads are provided for in-circuit testing, and for

out-of -circuit testing of those transistors that will not fit

into the panel socket.

Extra features.., RCA reliability. .. for only $66.75*°

*Optional Distribulor resale price. All prices subject 1o change without notice.
Prices may be slightly higher in Alaska, Hawaii ond the West.

Ask to see them at your Authorized RCA Test Equipment Distributor, or write RCA Commercial Engineering Departmentl39W, 415 South Filth Street, Harrison, N.J.

RCA Electronic Components and Devices, Harrison, N.dJ.

The Most Trusted Name in Electronics

®
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1967 ANNUAL INDEX

RADIO-ELECTRONICS January-December 1967 of Vol XXXVIII

A

Air-War Tactics, Efficiency Testing (Darr)

All-Silicon Regulated Power Supply (Rogers*§)
(Corres) ug 16

Apr 51

All-Transistor Mixer-Amplifier (Inman)*§ Aug 54
Amplifiers, see Audio—high fidelity—stereo
Analog Fundamentals, Digital-to- (Math) Feb 40
ANTENNA(S)
Auto (JFD ATV11l) (ER) Mar 68
Breakthrough (NB) Jul 4
Clinic (Darr) Apr 22
Coupler, TV/FM (NC) Jun 90
Grounding (CI) Oct. 26
Height (Cl) Apr 22
fgnition-noise pickup (CI) Apr 22
Lead-ins, In's and Qut’s of (Lacy) Aug 42
Lightning Arrester, CB Apr 46
Masts, stowing (TT ) Apr 89
Mounts, Two Useful Pitched-Raoof (Pyle and
Strand) Apr 60
Preamp, Mast-Mounted (Schenfeld) Apr 36
Report Sep 50
Rotator harness, quick (TTO) Oct 95
Tower, world's first multiantenna (WN) Jan 45
Towers on Bonded Roofs, Erecting (Gupton) Apr 53
Tuning stuh ‘*second chance,”’ (TTO) Feb 88
Uhf TV (NB Sep 4
Apptiances, Solid State in Electric (Haskett)
Jun 42; Jut 4l
Attenuator, remote-controliedt May 53
Audio Man's Audio System (Haskett) Febh 52

AUDIO—HIGH FIDELITY-—STEREO, see also Servicing,
Audio—High Fidelity—Stereo

Amplifier(s)
Class-D Hi-Fi (Queen) § Sep 72
Gain control, transistor variable (NC) Mar 94
Mixer, All Transistor (Inman)*§ Aug 54
Transistor Power, Convert Heath WA-P2 for
(Olson) . May 48
Tremolo circuit for guitar (NC) Nov 96
Attenuator, remote-controlledt May 53
Cannonic imitation via hi-fi (NB) May 6
components and systemst Oct 36
H| Fi, All Around the House Feb 47
1968 Oct. 35
Wider the Band, the Higher the Fi?

(Sutheim) Oct 54
IC’s in (NB) Feb 6
L- and T-Pads, Know Your (Fred) Sep 36
Mike mixer, 3-channel§ (NC) Jul 90
Mixer

Amplifier, All-Transistor {Inman) § Aug 54

High-lmpedance Transistor (Lehman)”§  Mar 40

Mike, 3-channel (NC) Jul 90
Organ Music, Special Sounds of (Dorf) Jun 52
PA

Remote Control for Systems (Darr) May 47

Switching circuit, audio (NC Sep 98

Tape recording from output (Cl) Nov 26
pPreamp—Solid-State and High-Z Too

(Wherry*§), Corr Jan 12
Record players

Cartridge(s)

and record to test it (Shure V-15 Type

1) (ER) Aug 71

1968 Oct 38

Systems and Quality (Silke) Feb 35

Tracking Tests (Ward) Oct 32

Mono disc to fade (NB) Aug 4

82

KEY TO SYMBOLS AND ABBREVIATIONS
" Construciton Articles
t Section of fuil-length article
§ Transistorized

Clise 00 | SN L e @ e e Service Clinic
(oriT 5 S I DLt Correction
CorFesTin. PR .. . . . Ei e . Lak Correspondence
R - - -pererer - s - - Equipment Report
NS B B e e g s o News Briefs
AR, %0 oacils 56 o AR ETRRs Noteworthy Circuits
WecHP HL . W . . - e Technotes
6= 8 o 505 o oINPT © 0 0 0ot Try This One
WINE s @i B, 0 mL L ) T e What's New

Regular departments not itemized are New Books,
New Literature, New Products, What's Your EQ?

Audio—high fidelity—sterso (continued)

Speakers
Baffle: Speaker-Air Interface (Novak) Jun 49;

(Corres) Sep 12
19681 QOct 39
Woofing the Tweeter (McCormick) Nov 42

Stereo
Adapter, Modern FM (Buegel)*§ Aug 32;

(Corres) ov 14
Amplifier

All-Transistor (Knight-Kit KG-895)

R Feb 68

T-40/40 (Meyer'§), output problem in

Cl) Jun 22
FM Stations Aug 34; (Corres) Nov 12
Headphone Control Center

(Sutheim)*® Nov 35

Hi-fi, Hi-fi, All Around the House Feb 47
System, Audio Man’'s (Haskett) Feb 52
Tape recorder(s)

Car, fast-forward (NB) Feb 4

Disc fights (NB Apr 6

Flutter Meter. Compact, High-Performance
(Hansen) € ec 52
lflgus&tfr Center {Ampex 985) (ER) Dec 62

Oct 40
Professional (Heathkit-Magnecord
AD-16) (ER ) Jun 66

Recording from PA output (CI) Nov 26
Tape/Slide Synchronizer, Solid-State
(Havenhill) § Dec 32
Tone control, five-channe! (NC) Oct 94
Transistors in, Engineer Talks About
(Sutheim) Apr 57; May 55
Tremolo circuit for guitar amplifier (NC) Nov 96
Audio Tone-Burst Generator (DeSa) §
Jul 44; Corres Dec 12
AUTO
Antenna (JFD ATV111) (ER) Mar 68
Brake
Laser (NB) Mar 6
Reminder, parking light and (NC) Apr 90
Electric
Bike (NB) Feb 4
Vehicles being tested (NB) Jan 4
Electronics in the Modern (Holder) Nov 43
Highway control system, micromodule (NB) Oct 16

Auto (continued)
Ignition, C-D Solid-State under $25
(Ward)“§ Feb 32; (Corres)
Inverter, Transistorized (Electro Products
TI-100A) (ER)
Lights
On?
Are Your? (NB)
Reminder for Your Car (Montan’e®),
(Corres) Mar 16; (Corres)
Reminder, simpler (NC)
Parking, and brake, reminder (NC)
r 90; Corres
Radio
Servicing, see Servicing, radio, auto
Solid(-g}t?ate (Motorola FM106M AM-FM)

Tachometer /Dwellmaster, Simpiest (Sweet®);
Corr (Corres)

Tape, fast-forward (NB)

Thieves, Crusade Against (Fasal)

Voltage regulator, 1C (NB)

B

Baffle: Speaker-Air Interface (Novak) Jun 49;
(Corres)
Bails of Fire, Lightning, Plasma and (Smith)
Battery(ies)
Eliminator from tube tester (TT0)
Fuel Cells—Power for Tomorrow (Smith)
Selection Guide Feb 60; (Corres)
20-year (NB)
Be Brave! Take On Transistor Radios!
(Davidson)
Burglars Got It Bad—and That’s Good (Darr)

Cc

Camera, Solid-State, Is Here (Clifton)
Canada's First Satellite Station (Essex)
Capacitance relay, unusual (NC)
Capacitors, electrolytic ac (NC)
Careers
Electronic Schools Directory
FCC License . . . and How to Get It (Haskett)
Man’s World? Not to These Women (Smyth)
Q and A on an Electronics Career
Technician to Technical Writer (Holder)
Why Servicers Like Servicing (Glass and
Tracy)
Your Future in Electronics (Clifton)
Car Thieves, Crusade Against (Fasal)
Cartridge(s),
ord players
Systems and Quality (Sitke)
Tracking Tests (Ward)
CB, see Radio, CB
C-D Ignition under $25, Solid-State (Ward)*§
Feb 32; Corr
Characteristic Plotter, Transistor (Fasal) §
Sep 44; (Corres)

Apr
Apr

Apr

Jun
Mar

Apr

Jul
Feb
Mar
Nov

Sep
Apr

Aug
Feb
Apr

Aug

Sep
Jun

Jun
Aug
Jan
Dec

Dec
Dec
Jul

Dec
Feb

May
Dec
Mar

see also Audio—high fidelity—stereo,

Feb
Oct

Apr

Nov

64

14
94

12

66
14

22
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Check
and Recalibrate Test Gear (Getz) Jut
CB Frequencies with BC-221 and a Converter

(Gunn)* Aug 50
Circuit-Breaker Testing (Darr) Feb 38; (Corres) Jul 14
Circuits

from an Experimenter’s Fite, Selected
(Scott May 53
Transistor, from Scratch (Van Houten) Mar 41
Class-D Hi-Fi Amplifier (Queen) § Sep 72
Coils
Forms, quick, from tape (TTOQ) Apr 89
Toroids, Simple Winding Aid for (Null)

Mar 81; (Corres) Aug 16
Color, see also Servicing, television, color; Television,

color

TV Tube Popularity Guide Jan 100
Voltages Ain't Circular to Me! (Kirk) Jan 53
Compact, High-Performance Flutter Meter

(Hansen) '§ Dec 52

Computer(s)
Alrhner lands automaticatly (NB) May 6
s U » D, Servicing with (Goudman) (fiction) Apr 39
Read handwritten numbers (NB 12
R/C (NB) May 4
Thinking? Think Small (Whitmer) May 34
Comsat: Communications in the Space Age
(Thrower) May 49
CONSUMER ELECTRONICS, see also specific subject
Appliances, Solid State in Electric (Haskett)
Jun 42; Jul 41
Burglars Got It Bad—and That's Good (Darr) Jun 46
Consumers Union, Radio-Electronics Interviews
(Belt) Jun 60
House of Tomorrow (Ward) Jun 34
Light system, emergency (NC) Nov 96
Show, First, Jun 57
Sound Relay, IC (Greeniee)*§ Jun 77
Consumers Union, Radio-Electronics Interviews
(Belt) Jun 60
Controlled Rectifiers, Quick-Checker for

nglin)*= Mar 70
Convergence Without a Color Generator (James) Apr 43
Convert Heath WA-P2 for Transistor Power

Amp (Olson) May 48
Creative Electronic Servicing (Allen) Sep 39
Crusade Against Car Thieves (Fasal)® Mar 47
Crystal switching with diodes (NC) May 98

D
Designing with Integrated Circuits Mar 32
Development of a Color-TV Signal (Sizer) Jan 59
Digital
-to-Analog Fundamentals (Math) Feb 40
Voltmeter, Poor Man’s (Todd"§),

(Corres) Jan 22; Apr 16
Direct-View 3-D Images! (Smith) Jan 46
Don’t Neglect Color-TV Linearity (Mandl) Jan 76
Doorbell extension, unusual (NC) Feb 92
DOTnBAR—Professional Quality Pattern Generator

(Lancaster)*§ Jul 36
Double Feature, Starring Timers (Chesson and

lves)® Feb 56
Down with Knob Twisting (Hadrick and

Michelotti) Jul 79
D « U » D, Servicing with (Goodman) (fiction) Apr 39
Dummy Load and Rf Meter (Rice and Mueller)* Nov 50

E
EDITORIALS
Brainwaves and Electronics (Belt) Sep 2
Can Electronics Get Much Smaller (Belt) Mar 2
Careers in, see Careers
Electronics and the Worlds Beyond (Belt) May 2
FCC, CB and the Public {(Haskett) Aug 2
Hands that Feed ETV (Belt) Apr 2; (Corres) Aug 14
Microelectronics and Test Instruments (Scott) Jul 2
Qur Electronic Future (Belt) Jun 2
Psychology of Pay TV (Belt) Feb 2
What Price Color? (Beit) Jan 2
Efficiency-Testing Air-War Tactics (Darr) Apr 51
Electric
Bike (NB) Feb 4
Vehicles being tested (NB) Jan 4
Electrolytic ac capacitors (NC) Dec 92
Electronic, see also Electronics
Antenna Rotation (Thrower)* Aug 47
Calculations, Nomorule in (Fasal) Apr 48
Flash
Power of, Measure (Norman) Mar 83
Slave, for $5 (Keith)* Jun 45
Schools Directory Dec 40

DECEMBER 1967

ELECTRONICS, see also Electronic

Airliner lands automatically (NB)

Air-War Tactics, Efficiency Testing (Darr)

Aluminum or copper? (NB)

Business outlook (NB)

Capacitance relay, unusual (NC)

Capacitors, electrolytic ac (NC)

Circuits from an Experimenter’s File, Selected
{Scott)

Computers, see Computers

Consumer, see Consumer Electronics

Consumers Union, Radio-Electronics
Interviews (Belt)

Digital-to-Analog Fundamentals (Math)

Fiber optics at JEEE (NB)

Fuel Celis—Power for Tomorrow (Smith)

Gamma Goat, Solar-Powered (Hoke)

House of Tomorrow (Ward)

Hydronic-Radiation Transmitter (Althouse) §

Hydronics, More About
Imaginary Numbers Are a Cinch (Crowhurst)
in the Modern Auto (Holder)
Infrared
Data transmission (NB)
Detector, worid's smallest (NB)
Laser beam converted to green (WN)
Insulation, Shrink on the (Jablin)
Lamp, Two-Way, Two-Way (Wels)*
Law and (NB)
Light System, emergency (RC)
Generator and detector, new (NB)
Lightning, Plasma and Balls of Fire (Smith)
Microscope, biggest (NB)
Midyear Report (Allen)
Polarity-reversai hintf
Printed-Circuit Boards, How to Make
(Montan'e)
Reaction-Time Testing of Race Drivers
{Davis
Resistor breakthrough (NB)

Rotary Stepping Switches—They're Everywhere
(Jaski) Nov 39;

Show, First Consumer

Switch, noncontact (NB)
Time-delay relay, SCRT

Treasure Finder (Rakes)*§

Tuning, noninductive (NB)
Zero-crossing detector, simple (NC)

Electronics Culture Corner (Barlow)

Engineer Talks About Transistors in Audio
(Sutheim) Apr 57;
Erecting Towers on Bonded Roofs (Gupton)
Experimenter’s Transistor Test Set (Hicke)*§
Socket markings (Corr)

Exploring the Jungle of Color Troubles
(Davidson)

F

FCC License . ., . and How to Get It
(Haskett)
Field Meter, Remote-Reading (White)*§
First Consumer Electronics Show
Five-in-One TV Shop (Smith)
Flutter Meter, Compact High-Performance
(Hansen)*§
FM
Antenna coupler, TV/FM (NC)
at Your Fingertips (Buegel)*§
Receiver boom (NB)
Servicing, see Servicing, radio
Stereo
Adapter, Modern (Buegel)*§ Aug 32;
(Corres)
Housewife Builds (Tracy and Spencer)
Stations Aug 34; (Corres)

Fuel Cells—Power for Tomorrow (Smith)

G

Gamma Goat, Solar-Powered (Hoke)*
Generators, see Test instruments

Gernshack, Hugo, 1884-1967 Oct 6;
(Shunaman)

Getting to Know Low-Cost IC's (Scott)

H

Headphone Control Center, Stereo (Sutheim)®
Hertz not new (Corres)

Hi-Fi
Hi-Fi, All Around the House

Wlder the Band, the Higher the Fi?
(Sutheim)

Jun

Feb

Jun
Feb

Dec

Jun

May
Aug
May
Nov

Jul

Jan
Nov
Dec
Jun
Nov
Dec
Apr
Nov
Jun
May

Nov

May
Oct

Dec
Jun
Jan
May
Nov

Aug
Jun

Mar

May
Apr
Mar
May

Jan

Dec
Aug

Jun
Jun

Dec

Jun
Jul
Nov

Nov
Jun
Nov

Feb

Dec

Nov
Mar

Nov
Jan

Feb
Oct

Oct

34

Ba

35
16

47
35

54

High fidelity, see Audio—nhigh fidelity—stereo
High-Impedance Transistor Mixer (Lehman)*§
Holography
Direct-View 3-D Images! (Smith)
Lasers for (NB)
3-D, with ordinary light (NB)
Home Movies Time-Compression Machine
(Johnson)©§
House of Tomorrow (Ward)
Housewife Builds FM Stereo (Tracy and
Spencer)
Hydronic-Radiation Transmitter (Althouse)”§
Hydronics, More About

IC (s)
Designing with [ntegrated Circuits
Getting to Know Low-Cost IC's (Scott)
Glossary (Scott)
in receivers (NB)
Noninductive tuning (NB)
Projects, 30 Basic (Marston)
Sine-Square-Saw Generator (Hansen)“§
Sound Relay (Greenlee)®§
Voltage regulator (NB)
Imaginary Numbers Are a Cinch (Crowhurst)
Incentive Licensing and Distinctive Call Signs
Industrial Electronics
Computers, see Computers
Light system, emergency (NC)

Servicing, see Servicing, industrial electronics

Telephone, no-talk (WN)

Zip-code monitor (NB)
Infrared

Data transmission (NB)

Detector, world’s smallest (NB)

Laser beam converted to red (WN)
Integrated Circuits, see IC
In’s and Out's of Lead-ins (Lacy)
Insulation, Shrink on the (Jablin)
Intercom remote will signal master (NC)

Interference Nullers, Two (Althouse and Van
Houten)*§

Inverter, Transistorized (Electro Products
TI-100A) (ER)

it Can’t Be All Bad (Prindle)

K

Know Your L- and T-Pads (Fred)

L

L- and T-Pads, Know Your (Fred)
Lamp, Two-Way, Two-Way (Wels)*
Laser(s)
Brake for cars (NB)
Broadband light modulators (NB)
Infrared beam converted to graen (WN)
Latest on (NB)
Medicine and (NB)
More on (NB)
Sun bottle (NB)

Learn Color the Programed Way (Rawlings)

Licensing, Incentive, and Distinctive Call Signs

Light System, emergency (NC)
Generator and detector, new (NB)

Lightning
Arrester, CB
Plasma and Balls of Fire (Smith)

Lights-on Reminder for Your Car (Montan'e®),
(Corres) Mar 16; (Corres)

Line-voltage indicatorf
Luck Is a Lady (Salerno)
Lucky Hunts Horizontal Hold (Lemons)

M

Man's World? Not to These Women (Smyth)
Mast-Mounted Preamp (Schenfeld)

MAT « MOST » MOSFET « UFET » FET:
Understanding Solid-State Talk (Turner)

Jan
Feb
Apr

Oct
Jun

Jun
May
Aug

Mar
Mar
Mar
Feb
Aug
Dec

Jul
Jun
Nov

May
Nov

Nov

Jan
Nov

Jul
Sep
Jan

Aug
Nov
Feb

Aug

Apr
Sep

Sep

Jun
May
Aug
Feb

Jul
Apr

36

62
36

48

83



Measure Power of Electronic Flash (Norman)
Mechanical Look at Tape Recorder Servicing
(Mohan)
Me(?t;lct;pebhndness, electronic cure for (NB)
Hearing aids (NB
Lasers and (NB)
Meter temperature compensation (NC)
Microscope, biggest (NB)
Midyear Report on Electronics (Allen)
Mini-Tester, Transistor and Diode (Randall)®
MlAmplmer, All-Transistor (Inman)*§
High-Impedance Transistor {Lehman)*§
Modern FM Stereo Adapter (Buegel)*§ Aug 32;
(Corres)
More About Hydronics
MOS FET, What'sa (Jackson)
Movies, airborne, without video (NB)
Mr. IC—Tracer of Lost Signals (Greenlee) ‘§

N

Need a Power Resistor? Try a Transistor
(Pepper)
1967 Color-TV Roundup (Lemons)
Nomorule !
in Electronic Calculations (Fasal)
Complete Calculator on Sheet of Paper
{Fasal)
Nonnolarized Zener Clipper (lves)
Nullers, Two Interference (Althouse and Van
Houten)*§

0o

Ohm Splitter (McCormick) ‘§
Organ Music, Special Sounds of (Dorf)
Oslo, What Happened at (Haskett)

P

Pattern Generator, DOTnBAR—Professional
Quality (Lancaster)*§

PHOTOGRAPHY l
Camera, Solid-State, Is Here (Clifton)
Fiash .

Power of Electronic, Measure (Norman)
Stave,for $5, Electronic (Keith)*®
Strobe Slaves, Twin 200-Watt-Second
(Rice) ‘§ Riar 49; (Corres)
Holography
Direct-View 3-d Images! (Smith)
Lasers for (NB)
3-D, with ordinary light (NB) ]
Home Movies Time-Compression Machine
(Johnson)" §
Slide changer, transistor (NC)
Timers, Double Feature, Starring (Chesson
and lves)®
Weather photos, low-cost, by satellite (NB)

Plasma and Balls of Fire, Lightning (Smith)

Plastic Transistors—Future Billions (Bose)

Polarity-reversal hint}

Poor Man’s Digi.al Voltmeter (Todd §),

(Corres) Jan 22;

Portable Color Recorder (Roizen)

Power Res'stor, Need a? Try a Transistor

(Pepper)

Power Supply
All-Silicon Regulated (Rogers®§), (Corres)
(Pace 5803 Laboratory) (ER)

Preamp
Mast mounted (Schenfeld)

Solid-State and High-Z Too (Wherry*§),
Corr
Printed-Circuit Boards, How to Make
(Montan’e)
Professiona! Quality Transmitter Monitor
(Neil)

Professional Touch for CB (Darr)

PUBLIC ADDRESS
Amplifiers (C)
Remote Control for PA Systems (Darr)
Switching circuit, audip (NC)
Tape recording from PA output (CH
Tone control. five-channel (NC)
Purity and Convergence Interaction (Murphy
and Carr

84

Mar
May

Nov
Mar
Aug

Jul
Nov
Jun
Oct

Aug

Mar

Nov
Aug
Oct.
May
Jul

Feb
Jan
Apr
Mar
Feb

Aug

Sept
Jun
Jan

!

Jun

Mar
Jun

Sep

Jan
Feb
Apr

Oct
Aug

feb
Jun
Apr
Mar
May

Apr
Mar

Feb

Aug
Feb
Apr

Jan

Dec
Jan

Oct
May
Sep
Nov
Oct

Jan

51
36

438

52
59

38

67
52
41

Q

Q & A on an Electronics Career

Quick-Checker for Controlled Rectifiers
{Anglin)

R

Dec

Mar

Race Drivers, Reaction-Time Testing of (Davis) May

Radar, solid-state (NB)

RADIO, see also Servicing, radio
Amateur—I ncentive Licensing and Distinctive
Call Signs
Auto, Solid-stale (Motorola FM106M
AM-FM) (ER)

Antenna Rotation, Electronic (Thrower)®

Field Meter, Remote-Reading (White)*8§

Hits the road (NB)

Lightning Arrester

Nullers, Two Interference (Althouse and
Van Houten)® *§

Revocations (NB)

Squelch circuit, unusual (NC)

Transceiver (Lafayette HB-525 (ER)

Transmitter Monitor, Professional Quality

(Neil)'§
Troubleshooter’'s Casebook (Mueller)
Type acceptance (NB)

Commaercial overseas (NB) Jan 6; (NB) Jun 4;

(Corres)
Communications
Antenna Rotation, Electronic (Thrower)*
Nullers, Two Interference (Althouse and
Van Houten) §
FM, see FM

Mar

Nov
Apr
Aug
Aug
Oct
Apr

Aug
Mar

Sep
Feb
e
Aug
J
Jun

Aug
Aug

Hydronlc Radiation Transmitter (Althouse)*§ May

Hydronics, More About,

IC’s in (NB)

intercom remote will signal master (NC)

Law, Electronics and (NB)

Licensing, Incentive, and Distinctive Call
Signs

Missilﬁ base, teenage students discover Soviet
B)

Police—big brother listens (NB)
Receiver (Eico 711) (ER)
Shortwave
Broadcasting, more (NB)
Receiver, Your Own (Queen)” Aug 57;
(Corr)
Squelch circuit, unusual (NC)
Superregenerator, remote-tuned
Time signals (NB)
Transmitter
Hydronic-Radiation (Althouse)*§
Microwave microtransmitter (NB)
Transistor—Be Brave! Take On! (Davidson)
Walkie-Tatkie
Power Booster (Crane) *§ Mar 60;
(Corres) May 16; Corr
Rule change (NB) Apr 6; (NB)
Radio-Electronics Interviews Consumers Union
(Belt)

R/C Job, World’s Toughest (Smith)

Reaction-Time Testing of Race Drivers (Davis)

Record and Play Video Tapes with Your TV Set
(McGinty) §

Relay

Capacitance, unusual (NC)

Self-Holding, Updating the (lves)

Sound IC (Greenlee)*§

Time-delay, SCRY
Remote Control

Blackboard (NB)

PA Systems (Darr)

Sequential tone controlf

Sound Relay, IC (Greenlee)*§

World’s Toughest R/C Job (Smith)
Remote-Reading Field Meter (White)'8§
Repair CB Talk Troubles (Rice and Mueller)
Resistor

Breakthrough (NB)

Power, Need a? Try a Transistor (Peprer)

Rf Meter, and Dummy Load (Rice and Mueller)®

Rotary Stepping Switches—They’re Everywhere

(Jaski) Nov 39;
Satellite(s) :
Comsat: Communication in the Space Age
(Thrower)

Missile b)ase, teenage students discover Soviet
(NB

Pacific, in regular service (NB)
R/C Job, World’s Toughest (Smith)
Weather photos, low-cost (NB)

F b
Feb
Jun

Nov

Sep

Jul
Ju!

Jun
May
May

Apr

Jan
Sep
Jun
May

Jan
May
May
Jun
May
Aug

Oct
Oct

Feb
Nov

Dec

May

Mar
Apr

May
Jun

40
70

49
12

12

Schools Directory, Electronic Dec 40

Scopes, see Test instruments

SCR(s)
Quick-Checker for Controlled Rectifiers
(Anglin)* Mar 70
Time-delay relayt May 53
Selected Circuits from an Experimenter’s File
(Scott) May 53
Semiconductors, see IC; SCR(s); Solid-state; Transis-
tor(ized)
SERVICING, see also specific subject; Test Instruments
Antenna
Groundmg (Cl) Oct 26
Lead-in's, In’s and Out's of (Lacy) Aug 42

masts, stowmg (TTO) Apr 89

Rotator harness, quick (TTO) Oct 95
Anvil, hand fight-duty (TTO} Feb 89
Audlo—High Fidelity—Stereo Servicing

Amplifier

Diode filtering (C}) Jin 26

Performance, Verifying (Sutheim) Jul 80

T-40/40, output problem in (Cl) Jun 22
Cartridge Tracking Tests (Ward) Oct 32
Changer pushoff adjustments (Webcor

stereo) (Cl) Mar 23

PA amplifiers (Cl) Oct 22

Power suoply, transistor (T-40/40) (CI) Jun 22

Recorder

POP (RCA VGT 66) (Tech) Oct 82

Stereo, hum (RCA YGG '45) (Tech) Oct 82

Tape recorders

Mechanical Look at (Mohan) May 71

Noise Annoys a Tape? What Kind of

(Stillwell) Sept 43
Battery eliminator from tube tester (TTO) Aug 95
Circuit-Breaker Testing (Darr)* Feb 38
Coils

Forms, quick, from tape (TTO) Apr 89

Toroids, Simple Winding Aid for (Null) Mar 81
Creative Electronic (Allen) Sep 39
Dial-cord tension (Tech) Apr 85
Drill bits, protect (TTO) Nov 97
Hints on New Color-TV Sets (Mandl) Nov 37
Industrial

Ignition contactors, indicator for (TTO) Feb 89

ILntt?]rlock (Remington CardVeyor) (Tech) Apr 85

athe
Chattering (Monarch EE-10) (Tech) Apr 85
Speed change (Cleveland) (Tech) Feb 74
Insulation, Shrink on the (Jablin) Nov 61
It Can’t Be All Bad (Prindle) Sep 58
Lead- hendlng jig (TT0) Jul 91
Lead-ins, In’s and Out’s of (Lacy) Aug 42
Man’s World? Not to These Women (Smyth) Jul 62
PA amplifiers (CI) Oct 22
Radio Servicing
and TV Troubles (Davidson) Oct 52
Auto
Interference (Tech) Jun 84
Intermittent (Delco/Chevrolet, 1965)

{Tech) Sep 92
Overload (1962 Chevrolet) (Ch Sep 26
Remote volume control (Cl) Aug 27
Squelch and audio (Motorola Motran
USILLT) (Tech) Aug 86

Aug 95

ggttery eliminator from tube tester (TTO)

Frequencies, Check with BC-221 and a Converter
(Gunn)*® Aug 50
Professional Touch for (Darr) Jan 44
Range (Cl) Aug 22
Talk Troubles (Rice and Mueller) Oct 48
Troubleshooter's Casebook (Mueller) Aug 83

Hum (Silvertone 6023) (Tech) Jun 84

Knob pointers (TT0) Nov 97
PC board cracked (Pilot 602MA) (Tech) Apr 84
35W4 tubes pop (Motorola 56CD) (Tech) Jun 84
Table-Model AM/FM (Davidson) Nov 52
Transistor
Be Brave! Take On! (Davidson) Sep 51
Speaker matching, solid-state (ClI) Jul 25
Tuners, Signal-Trace FM-Radio and TV, with
a Field-Strength Meter (Fitzgibbon) Oct 57
Series-string service, speeding (TTO) May 99
Socket wrenches, midget (TTO) Mar 93
Soldering
Caddy for bench or box (TTO) Feb 88
Desoldering
Blow, don't suck (Tech) Jul 84
Iron kink (TTO) Jan 98
Tool (TTO) Jun 91
Masking tape as aid (TTQ) Aug 95
Technician
Training grows (NB) Apr 4
Vanishing (NB) Jun 4
Television Servlcing
and Radio Troubles (Davidson) Oct 52
Antenna
Rotator (Tech) Sep 92
guning stub, ‘‘second chance,”” (TTO) Feb 88
Audio
Distortion (G-E TB chassis) (Tech) Mar 82
Sound-tuning range (G-E SB and SC
chassis) (Tech) Mar. 82
Boost (Cl) Jan 24
Checking out (Ch Sep 22
Color
Bending (Heath GR-25) (CI) Feb 26

RADIO-ELECTRONICS



Servicing (continued)
Television servicing (continued)
Blue misconvergence (Olympic CTC-19,
-20, -21) (Tech)
Chroma, Troubleshooting, with vivm
(Babcoke)
Conversions (Cl)
Degaussers in metal cabinets, automatic
(RCA CTC11) (Cl)
Exploring the Jungle of Color Troubles
(Davidson)
Ho%t;ntal streaking (Zenith 25MC36)

Linearity, Don’t Neglect (Mandl)

Loss, selective (CI)

Pix dim, raster small (RCA CTC16)
(Tech)

Purity and Convergence Interaction
(Murphy and Carr)

Red intermittent (RCA CTC15) (Ci)

Remote con!rol (Admiral) (Tech)

Screen won’t light (CI)

Servicing Hints on New (Mand

Socket, burned-up (Zenith) (CI)
Test-jig adapter (Admiral) (Tech)
Triggered Scope for (Allen)
Trouble That Couldn’t Happen
(Lowens) Jan 94;
Troubles (G-E CB chassis) (Tech)
Vertical retrace (Dumont) (Tech)
Vertical roll (Zenith 25MC36) (Tech)
Vertical roll during warmup (RCA
CTC5) (Tech)
Weak (Cl)
Width coil (Admiral 25-in.) (Tech)
Worms (Zenith 29CJ20) (CI)
D « U = D, Servicing with (Goodman)
(fiction)
Five-in-One TV Shop (Smith)
Flybacks run hot (Cl)
Heater-string electrolytic (Star-Lite
Tv-810) (CI)
Height insufficient (Philco 8H25) (Tech)
High voltage, shorting stick for (TTO)
Horizontal
Holid, Lucky Hunts (Lemons)
Sync instability (Admiral 14UY3B)
(Tech)

Intermittent sound and pix (DuMont RA-400

and RA-401) (Tech)
Knob Twisting, Down With (Hadrick and
Michelotti)
Line adjustment transformer (Tech)
Luck Is a Lady (Salerno)
Pricing (NB)
Raster
Gray spot (Cl)
Intermittent (RCA KCS 140) (Tech)
Rectifier
Substitution of HV (RCA CTC 16X)
(Tech)
Testing with scope? (Cl)
Shop, Five-in-One (Smith)
6JE6’s, watch those (Tech)
Transistor, Tools and Tests for (Darr)
Trouble that Couldn’t Happen
(Lowens) Jan 94;

Tuners, Signal-Trace FM Radio and TV, with

a Field-Strength Meter (Fltzglbbon)
Vertical

Qutput transformer (Tech)

Sweep Manual (Davidson)

Troubles (Admiral C2227X) (Tech)
Video amplifiers, transistor (CI)
VoI!(a:ge reading reversed? (Zenith R2229R)

ch

Why Services Like Servicing (Glass and
Tracy)

Width, bars and blooming (Olympic CTC17,
CTC18) (Tech)

X-ray callbacks (NB)

Test Instrument Servicing
Meter-rectifier hookups, ac (CI)
Scope
Adjusting kit (Eico 460) (CI)
Signal-tracing vertical amplifier in (Eico
460) (CD)

May 22;

Nov

May
Jun

Jan

Jan
Jan
Aug
Nov

1)
6CB5 life short (RCA 21087(8:|15U) (cn Jun

Jan
Jan

Apr
Jun
Dec
Oct
Feb
Sep
Feb

Jul
Nov
Aug
May
Feb
fug
Dec
Jul
Jun
Apr
Mar
Feb
Oct
May
Dec
Mar
Jut
Jul
May

Apr
Aug

ar

Apr

1 Feb
Tubes interchangeable? (Elct; 425) (CI) Feb

Waveshape (Eico 435) (T
Test-lead shorting, prevent (TT

0) Oct
Toroids, Simple Winding Aid for (Null) Mar 81; "

(Corres)
Transistor(s)
Fundamentals (Cl)
Kink (TT0)
Replacement (Admiral) (Tech)
Ultrasonic Cleaners (Roetger)
Vise jaws, electrical tape softens (TTQ)
Voltage, peak, measuring with scope and
diode (TTO)
Wire, stripping enameled (TTO)
with D « U « D (Goodman)

Shrink on the Insulation (Jablin)

Signal-Trace FM-Radio and TV Tuners with a
Field-Strength Meter (Fitzgibbon)

Simple Winding Aid for Toroids (Null) Mar 81;

(Corres)
Slave Flash for $5, Electronic (Keith)*
DECEMBER 1967

Mar
Feb
Jun
Sep
Dec

Jan

Jut
Apr
Nov
Oct

Aug
Jun

45

Socket wrenches, midget (TT0)
Solar-powered Gamma Goat (Hoke)?

Soldering
Caddy for bench or box (TTO)
Desoldering
Blow, don't suck (Tech)
Tool (TTO)
Iron kink (TT0)
Masking tepe as aid (TT0)

Solid State
and High-Z Too (Wherry®*§), Corr
Camera Is Here (Clifton)
c-D Iggition under $25 (Ward)*§ Feb 32;
orr
Electric Appliances (Haskett)
MAT « MOST » MOSFET « UFET -

Mar 93
Dec 34

Feb 88

Jul 84
Jun 91
Jan 98
Aug 95

Jan 12
Jun 58

Apr 6
Jun 42; Jul 41
FET:

Unders!andlng Solid-State Talk (Turner) Sep 1128

Radar (NB)

Relay, Updating the Self-Holding (Ives)

Strobe Slaves, Twin 200-Watt-Second
(Rice)*§ Mar 49; (Corres)

Tape/Slide Synchronizer (Havenhill)*§

Television, color (NB)

TV Camera pickup “‘tube’’ (NB)

Something New in Color Generators (Allen)
Sound Relay, !C (Greenlee)*§
Special Sounds of Organ Music (Dorf}

Sep 61

Sep
Dec 32

Aug 4

Feb 4
May 42
un 77
Jun 52

Stereo, see also Audio—high fidelity—stereo; FM, stereo

FM Stations Aug 34; (Corres)
Generator, Transistor (Payne)*§
Headphone Control Center (Sutheim)*

Superregenerator, remote-tunedt

Switch(es)
No-contact (NB)

Rotary Stepping—They're Everywhere (Jaski)
39; Dec 46

Nov

Synchronizer, Solid-State Tape/Slide
(Havenhill)*§

T

T-40/40 Stereo Amplifier (Meyer=§), output
problem in (Cl)

Nov 12
Jul 32
Nov 35

May 53

Jan 12

De¢c 32

Jun 22

Table-Model AM/FM Radios, Service (Davidson) Nov 52

Tachometar/Dwellmaster, Simplest (Sweet®);

Corr (Corres) Jul 14
Tape recorders, see Audio—high fidelity—stereo
Technician to Technical Writer (Holder) Feb 49
Technician’s Apprentice (Barlow) (poem) Jun 41
Telephone

Lineless (NB) Sep 4
No-talk ?WN) Jan 45
Satellite(s)

Comsat: Communication in tha Space Age

(Thrower) May 49
Pacific, in regular service Apr 4
Time’s up!, sorry (NB) Apr 4
TELEVISION, see alse Servicing, television
Antenna(s), see also Antenna(s)

Auto (JFD_ATV111) (ER) Mar 68

Coupler, TV/FM (NC) Jun 90

Height (CI) Apr 22

Ignition-noise pickup (CI) Apr 22

Preamp, Mast-mounted (Schenfeld) Apr 36

Tower, world’s first multiantenna (WN) Jan 45

Tuning stub, ‘‘second chance,’”” (TTO) Feb 88

Birthday, Television’s 40th (lves) Apr 55
Camera
Dielectric (WN) Jan 45
Pickup ‘‘tube,’” solid-state (NB) Feb 4
Closed-circuit remote-control blackboard
(NB) Jan 6
Color

Brighter ahead (NB) Mar 14

Development of a Color-TV Signal (Sizer) Jan 59

Indicator circuit (NC) May 98

Learn, the Programed Way (Rawlings) Sep 32

1967 Color-TV Roundup (Lemons) Jan 36

One gun, two colors (NB) Aug 6

Oslo, What Happened at (Haskett) 41

Purity and Convergence Interaction (Murphy)

and Carr) Jan 32

Receiver

Heathkit GR-25 (ER) Jan 68

Heathkit GR-180 (ER) May 76
Recorder

Home $500 (NB) Aug 6

More low-cost color on tape (NB) Apr 12

Portable (Roizen Mar 38

Signal, Development of (Sizer) Jan 59

Small-screen (NB) Aug 6

Solid-state (NB) Aug 4

Subjective? (NB) Jun 4

Tube Popularity Guide Jan 100

Tuning indicator (NC) Jan 102

Voltages Ain’t Circular to Me! (Kirk) Jan 53

What Happened at Oslo? (Haskett) Jan 41

Crystal switching with diodes (NC) May 98
Developments (NB) Aug 4

Television (continued)
$50 (NB)

IC's in (NB)
Image enhancer (NB)
Microwave/video pictures for pilots (NB)
Multiplex, with printed copy (NB)
Picture size (NB)
Pocketable (NB)
Portable
Color, small-screen (NB)
Pocketable (NB)
Tiny black-and-white (NB)
Tiny, tiny (NB)
Preamp, Mast-mounted (Schenfeld)
Satellite(s)
Comsat: Communication in the Space Age
(Thrower)
Pacific, in regular service (NB)
Slow-motion replay (NB
Station, one-man (NB)
Tape recorder
Color
Home, $500 (NB)
More low-cost color on tape (NB)
Portable (Roizen)
Dielectric camera (WN)
Record and Play Video Tapes with Your TV
Set (McGinty)=§
Uh\?deo visit from Vietnam (NB)

Multiantenna tower, world's first (WN)
Translator (Lectrotech U-75) (ER)
)Vzlea!her photos, low-cost, by satellite (NB)
-ra
Callbacks (NB)
Radiation, What You Should Know About
(Lachenbruch)

Television’s 40th Birthday (lves)
TEST INSTRUMENTS, see also Servicing

Audio-frequency AM detectort
Audio Generator, Sine-Square-Saw, IC
(Hansen)‘§
Check and Recalibrate Test Gear (Getz)
Circuit-Breaker Testing (Darr)* Feb 38;
(Corres)
Color generator
Sencore CG-10 ‘‘Lo-Boy’’ (ER)
Something New in (Allen)
Controlled Rechfrers Quick-Checker for
(Anglin
CRT tester- reJuvena!)or repair (Sencore

CR-133) (T
D e U« D, Servicing with (Goodman)
(flchon)
Dummy Load and Rf Meter (Rice and
Mueller)®
Field- Streng!h Meter, Signal-Trace FM-Radio
d TV Tuners with a (Fitzgibbon)
Flu!!er Me!er Compact, High-Performance
(Hansen)“§
Info, WANTED (Scott)
Line-voltage indicatort
Meter temperature compensation (NC)
Microammeter, what can you do with (CI)
Mini-Tester, Transistor and Diode (Randall)*
Multiplex Generator, Stereo Generator,
Transistor (Payne)*§
Ohm Splitter (McCormick)*§
Pattern Generator, DOTnBAR-—Professional
Quality (Lancas!er) §
Power supply
All-Silicon Regulated (Rogers‘§) (Corres)
(Pace 5803 Laboratory) (ER)
Rf Meter, and Dummy Load (Rice and
Mueller)*
Scope
Laboratory (Knight-Kit KG-2100) (ER)
Peak voltage with diode and (TTO)
Rectifier testing with? (CI)
Triggered, for Color (Allen) Jan 51;
(Corres)
Servicing, see Servicing, test instruments
Signal generator—FM at Your Fingertips
(Buegel)*§
Stereo Generator, Transistor (Payne)“§
Tone-Burst Generator, Audio (DeSa)*§
Jul  44; Corres
Tracer of Lost Signals—Mr. IC (Greenlee)*§
Transistor
Characteristic Plotter (Fasal)*§
Experimenter’s Set (Hicke)*§
Socket markings
Stereo Generator (Payne)*§
TV, Tools and Tests for (Darr)
Tube tester
Battery eliminator from (TTO)
CRT tester-rejuvenator repair (Sencore
CR-133) (Tech)
Sencore MU-140 (ER)
Vom (Mercury 1800) (ER)
Voltmeter, Poor Man’s Digitat (Todd §),
(Corres) 22;
Vivm
Chroma, Troubleshooting, with (Babcoke)
Millivolt Commander (Amphenol 870) (ER)

22-Megohm FET Dc Voltmeter (Jaques)*§

Waveform generatorst
Tests for Transistor TV, Tools and (Darr)
Thinking Computers? Think Small (Whitmer)
30 Basic 1C Projects (Marston)

Aug
Feb
Aug
Aug
Aug
Feb
Sep

Aug
Sep
Aug
Feb
Apr

May
Apr
Jan
Aug

Aug
Apr
Mar
Jan

Apr
Jan

Jan
Mar
Jun

Aug

Nov
Apr

Jut
Jul

Jul

Jan

Dec
Jul
May

Feb
Oct

Jul
Sep

Jut

Aug
Feb

Jui
Jan
Jul

Jul
Jul

Dec
Jul

Sep
Mar

May
Jul
Mar

Aug

Jut
Nov
Mar

May
Dec
Oct
May
Mar
May
Dec

Lo

w
b am

Y
DO



Time-delay relay, SCRT May 53 Tube(s) (continued) w

f ble Feature, Starri Chesson and Popularity Chart, Color-'l_'V , Jan 100

Tlmeﬁés[))gu 9 faetuls SIS L Feb 56 Solid-state TV camera pickup ‘‘tube’’ (NB) Feb 4  waikie-talkie

- : Tester Power Booster (Crane) *§ Mar 60; Corres
TIrg Bepmata- iRy q - pul 4: Battery eliminator from (TTO) Aug 95 May 16; Corr Sul 4
Tone-Burst Generator, Audio (DeSa)*§ Jaf CRT rejuvenator repair (Sencore CR-133) Rule change (NB) Apr 6 Jul 4
TOOIS. and_Tests fo.r Tran5|§tor ™ (Darr) i, 48 Ser(lIgﬁz)MU-MO (ER) NJ::J % WANTED: Test Instrument Info (Scott) Sul 50
Torm(dgér?é;r)!ple Winding Aid for (Null) Mar 81; g 16 L &AL e S SIS Weather photos, low-cost, by satellite (NB) Jun 12

win -Watt-Second Solid-Sta robe Slave:

T-Pads, Know Your L- and (Fred) Sep 36 (Rice)*§ Mar 49 What Happened at Oslo? (Haskett) Jan 41

) L § 3 What Kind of Noise Annoys a Tape? (Stillwell) Sep 43
Transmitter Monitor, Professional Quality Two Interference Nullers (Althouse and Van . P

(Neil)* Dec 56 s A Why Servicers Like Servicing (Glass and Tracy} May 45
s Houten)°§ “Z 38 \ider the Band, the Higher the Fi? (Sutheim) Oct 54
TRANSISTOR(IZED)(S), see also IC; subject article with ~ 1%° gzgf”s‘tf;nmd';ed"““ Antenna Mounts (Pyle Apr 60 Wire, stribping enameled (TT0) Jul 91
§ following BUth?(f'ibnﬂTe . Woofing the Tweeter (McCormick) Nov 42
il T o 55 iy W o WellIWeWay Lamp Wi Pec 59 warld’s Toughest R/C Job (Smith) May 39
Characteristic Plotter (Fasal)“§ Sep 44;
(Corres) Nov 6
Circuits from Scratch (Van Houten) Mar 41
Fundamentals (CI) Mar 22
Gain control, variable (NC) Mar 94
Kink (TT0) Feb 89 U X
Mini-Tester, Diode and (Randall) § QOce 46
Mixer, f_*ll_iglwlmpedan(tje IﬁLeh)man)"§ gatr gg Uhf X-ray
MOS FET, What's a (Jackson c : . Callbacks (NB) Aug 6
Plastic—The Future Billions (Bose) Mar 55 Multiantenna tower, world’s first (WN) Jan 45 s Y hat ¥
P°w°('0?s"l',ﬂ;me" Convert Heath WA-P2 for ) UnTransl.au'JcrI (Leclrou;ch .U'-75) ;ER) ) ;ﬂar :'ZI RadmAlb?utm(Lachseﬁ{Ifr’ux)at ou Should Know AT
Power Resistor, Need a? (Pepper) Feb 51 rasfmn: Gl e.rvu:mg (Roetger ep
Radios—Be Brave! Take On! (Davidson) Sep 51 Updating the Self-Holding Relay (lves) Sep 61
Replacement (Admiral) (Tech) Jun 85
Slide changer (NC) Aug 94
Stereo Generator (Payne)*§ _ Jul 32
Test Set, Experimenter's {(Hicke)*§ Mar 57 Y
ThSockat marking_f ((ﬁgr)r) gay lﬁ
ree for a penny? ec Your Future in Electronics (Clifton) Dec 38
TV, Tools and Tests for (Darr) Mar 35 v s .
Voltmeter, 22-Mehohm FET Dc (Jaques)'§ Oct 44 Your‘C\)l\;vgn537h_oE(t:\:J)ar:l)e Receiver (Queen)® i
Treasure Finder (Rakes)*§ Nov 32 Verifying Amplifier Performance (Sutheim) Jui 80 !
Trigg?&drrigme for Color (Allen Jan 51; Jun 14  Vertical Sweap Manual (Davidson) Dec 49
Trouble That Couldn’t Happen Video Tapes, Record and Play, with Your TV Set
(Lowens) Jan 94; Febh 72 (MeGinty)*§ Apr 32
Troubleshooting Chroma with Vivm (Babcoke) May 60 Voltages, Color, Aren’t Circular to Me! (Kirk) Jan 53 Z
Tube(s) i h ’
Brighter color ahead (NB) Mar 14 Vom, see Test instruments Zener Clipper, Nonpolarized (lves) Febh 55
Dimensions, TV (NB) Feb 4 Vtvm's, see Test instruments, vivm’s Zero-crossing detector, simple (NC) Jun 90

Coming Next Month . . .
COLOR TELEVISION

Learn how to get rid of color ghosts and see the best
possible picture. Keep up to date on modern high-volt-
age and shunt-regulator circuits in color sets. Find out
how to make purity adjustments, and attack intermit-
tents in chroma circuits.

BRAND NEW EDITION
FALL AND WINTER
RADIO-TV
ELECTRONICS
CATALOG

THE WORLD’S MOST
FAMOUS CATALOG OF
ELECTRONIC EQUIPMENT !

SERVICING

Take a guided tour of your scope—how to get the most
out of it. Learn how to troubleshoot relays and keep

YOUR BUYING GUIDE FOR:
® Stereo & Hi-Fi Systems & Com-
ponents ® Tape Recorders ® Elec-
tronic Part-, Tubes, Tools ® Phonos
& Records ® Ham Gear ® Test
Instruments & Kits ® Cameras &
¥ilm ® PA e Citizens Band ® Radio
& TV Sets ® Musical Instruments

SEND FOR YOURS TODAY'!

them in tiptop condition. Add to your file of case his-
tories in CB transceiver troubles.

PLUS

Painless dB’s—or how to use decibels without know-

MAIL TODAY TO:

1; BURSTEIN-APPLEBEE | ing logarithms. More applications for an 80-cent IC.
: Dept. REL, 1012 McGee, Kansas City, Mo. 64106 | Story of an unusual problem (how to use two-way radio
: Rl : in a subway tunnel) and its unusual solution. All these
| Address i —and more construction projects—you’ll find in our
: City ] State Zip Code : January issue.

DO YOUR FRIEND A FAVOR...ALSO INCLUDE HIS NAME
AND ADDRESS IN ENVELOPE WHEN MAILING YOUR REQUEST

Circle 126 on reader’s service card
86 RADIO-ELECTRONICS




TECHNOTES

RCA CTC 16X HV RECTIFIER

Field reports show that the 3A3-A is being substituted
for the 3CA3 high-voltage rectifier in this chassis. The 3A3-A

BLACK

TIE POINT
r4

HV RECT

SOCKET FIL LEAD (X}

[ BLACK

vioi

TO CRT ANODE

is an improved tube type and is a recommended replace-
ment provided a 3.3-chm, 1-watt resistor is inserted in series
with the filament lead.

Some replacement tubes are double-branded 3A3-A/
3CA3. These should be considered as type 3A3-A’s when

HV RECT
L oA
X E=Z=
4
ADDED
RES
2 |7

X _ 70,CRT ANODE

used as replacements in the CTC 16X chassis, requiring the
addition of the filament resistor.

The resistor can be installed at the rectifier socket with-
out removing the chassis. Transfer the black filament lead
from pin 2 to pin 4 (used as a tie point). Connect the re-
sistor between pins 2 and 4 as shown in the diagrams.—
RCA Television Service Tips

ADMIRAL TV TEST-JIG ADAPTER

This diagram shows an adapter that enables you to use
a color TV test jig having a 7-lead yoke to test current color
TV sets employing 4-lead yokes. Plug P1 (Admiral part No.

100pF /3KV
£

88A23-6) fits 3H10, 4H10, 5H10, 6H10 and 9H10 chassis.
Socket (part No. 87A84-2) fits 94D304-1, -2, -3, -4;
94D275-1 and 94D306-1 deflection yokes.—dAdmiral Ser-
vice News Letter i R-E
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AT i
Swingin
Combo .
for
Top

Performance!

NEW SENCORE sSmMmi112B

SERVICE MASTER VTVM/VOM

Here it is —the third generation of Sencore’s
famous Service Master — the two-in-one profes-
sional instrument that saves your time, speeds
your service work, puts extra profits in your
pocket.

e Just one function switch, one range switch
and one probe provide all functions of
VTVM and VOM.

e Voltage, current and resistance in 33 ranges
— for accurate measurements anywhere,
anytime.

e VTVM operates from 115v AC for precise
bench or lab work; battery powered VOM
gives you a 5000 ohms per volt meter.

e Lighted arrows automatically indicate VTVM
scales.

e Large, easy-to-read 6-inch two percent
meter covers all measurements.

e Handsome new styling in tough, vinyl-clad
steel case.

e Optional high voltage probe aitaches for
measuring up to 30,000 volts DC.

So why use two when one will do—the new
Sencore SM112B. Truly professional

quality, and stifl only .............. $89.95

High Voltage Probe HP118 ............. $9.95

S ENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

R "’
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Our policies

are your best

insurance:

SONOTONE
CARTRIDGES

i @

Sonotone has been the reliable, qual-
ity name in replacement phono car-
tridges since 1947. We've made and
sold 20 million of them. When you ser-
vice with Sonotone cartridges, you can
be assured you are servicing with the
best. We'll stake our name on that.

REPLACE WITH SONOTONE CAR-
TRIDGES. There's a complete line for
immediate replacement of virtually ev-
ery cartridge in use today. Prove it to
yourself — fill out and ‘mail coupon
TODAY for your free copy of Sonotone’s
1967 “computer-programmed” car-

tridge replacement manual.

NEW SEMICONDUCTORS

The

voltage. They are

Elmsford, New York 10523
Just fill out and mail

ual.
YOUR NAME

Send today for complete information:
Sonotone Corporation, Dept. 107

this coupon for your
tree copy of Sonotone’s 1967 ‘‘computer-
programmed"’ cartridge replacement man-

ADDRESS

CITY

STATE z1p
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amplifiers,

FIELD-EFFECT DIODES

Motorola
1N5314 series of current regulators are
field-effect diodes that establish a con-
stant current flow regardless of applied

The diodes are ideal for use as
constant-current sources for differential
ramp generators and for

1N5283 through —o+
the analog of the Ve

Zener diode which establishes a constant
voltage independent of current.

transistor biasing. In voltage-reference

circuits, the current regulator can supply
a temperature-compensated Zener diode

with a constant current to limit voltage
changes caused by large swings in an
unregulated circuit.

The current regulators can be used
to simplify the design of sawtooth and
ramp generator circuits, The diagram
shows a simple sawtooth generator with
a linear positive-going ramp. D1 is the
current regulator diode and D2 is a 4-
layer diode. The period of one cycle of
the oscillator (T) is C X Vun/I,; where

I: is the pinch-off current of D1, C is
the value of the capacitor in uF and

Vsr is the breakover voltage of the 4-
layer diode.
The diodes are in a DO-7 glass

“CHRISTMAS SALE

FREE GIFT WITH EVERY ORDER

TAPE RECORDER — assorted types
good, bad, broken, as-is, potluck

good, bsd, broken, as-is, potluek

50 — TUBE CARTONS (colored)
agsorted sizes for Popular Tubes
or—50 of any size you select ..

10 — ASSORTED TUBES

Radlo, Television and Industrial ..
ALL AMERICAN TUBE KIT

Top Standard Brand — 12BAS8,
12BES8, 12AV6, 50C5, 35W4 ...

1 — LB SPOOL ROSIN-CORE
SOLDER 40/60 top quality ....

2—G.E. PIECES OF EQUIPMENT

stacked with over 200 useful parts

100 — MIXED DEAL "'JACKPOT"

Condensers, Resistors, Surpriscs ..

10—ASSORTED SLIDE SWITCHES
SPST, SPDT, DPDT, €tc. +vvovr..

20 — EXPERIMENTER'S COIL
#JACKPOT’ assorted for 101 uses

20—ASST, PILOT LIGHTS
44, 46, 47, 51, etc. c.iiuaann,

50 — ASST. DISC  CERAMIC
CONDENSERS popular numbers . .

10 — ASST. RADIO ELECTRO-
LYTIC CONDENSERS ---

20 — STANDARD TUBULAR
CONDENSERS -047-800v

3—Y2 MEG VOLUME CONTROLS
with switeh, 3/ shaft

LERR P LA el e e R R A T L S

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost,
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter

*4

TRANSISTOR RADIOQ asst type $1.50

1
1

1
a
1

L |

1

OJ

(= [ e RTR® ) (La ] ST8 [ Ty = T

O

25 — SYLVANIA HEAT SINKS $1

for Transistor and other circuits ..
WIRE ""JACKPOT" good variety $9
25 — TUNGSOL FLASHLIGHT $1
BULBS #T416, bayonet, 3.3 v. 2w

50 — ASSORTED MYLAR CON- $1
DENSERS popular selected types

40 ~ ASSORTED TV KNOBS 51

all standard types, $20 value ..
7 — ASST. TV ELECTROLYTIC $1
CONDENSERS popular selection .

10 SETS — DELUXE PLUGS & $1
JACKS asst. for many purposes ..

10 — SETS PHONO PLUGS & 51
PIN JACKS RCA type
ai

10 — SURE-GRIP ALLIGATOR
50 — RADIO & TV SOCKETS 51

CLIPS 27 plated

FLYBACK TRANSFORME

RCA 110°

for all 110° TV's

Coll produces
i Inel Schematle Diagr
" application for any

List price $13.90

*3

Your price ..

Latest type —- standard

RCA’s deslgn of large
18KV—
! assuring adequate width

109 off in lots of 3

R

We scooped the Market

am
TV

all type 7 pin, 8 pin, 9 pin, etc.

50 — ASSORTED #3AG FUSES
popular ampere ratings ...... ..

100 — STRIPS ASSORTED SPA- $1
GHETTI] handy sizes ..........
100—ASSORTED RUBBER GROM- $1
METS Dbest sizes ........ terees
10—ASSORTED VOLUME CON- $1
TROLS 1ess switch . o.vevionase
7—ASSORTED VOLUME CON- $1
TROLS with switch ..........
$15.00 RADIO PARTS '‘JACK- $1
POT'/ handy assortment .......

110° TV DEFLECTION YOKE
for all type TV's inel schematlce
same as Thordarson Y502 list $20

*3

“COMBINATION SPECIAL"
RCA 110° FLYBACK

d

$
plus 110° DEFLECTION YOKE .

90° FLYBACK TRANSFORMER
for all type TV's incl schematic

90° TV DEFLECTION YOKE

for all type TV's incl schematic ..

70° FLYBACK TRANSFORMER

fer all type TV’s inel sachematic

70° TV DEFLECTION YOKE
for all type TV’s Incl schematic

20—ASSORTED TV COILS

LF. video, sound, ratio, etc.

4 — TV ALIGNMENT TOOLS
most useful assortment
$15.00 TELEVISION
"JACKPOT’’ best buy ever

5 o 8 i Y £

O

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping.

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Please specify refund on shipping overpayment desired:

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024

88
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2
2
Al
‘1
1
1

OEEEREF & S0 S8

' YOU-HELPED US BUILD A BIG INVENTORY!
- THESE AMALING BUYS—ARE YOUR DIVIDENDS
FREE $1 BUY WITH EVERY 10 YOU ORDER

Only applies
to ““$1"" Buys

MARKET SCOOP COLUMN

Famous Electrolytic Condensers

sparkling new—all sold at 3 for $1

a
O

et 1 L S |
SR = | R
ity A Lk~ L6 |
St o Y 1
T i W 1
AT e I
Sirol 100/ 08/ 300miy — =S
b vk Dt S 0y
S e 51
e s R
SR LRIL00 18 o 1
5 P e = i |
Lhettabl i N ]

Cost of

BOOdB v itiansnne

Shipping

estimated ......,..

TOTAL

[J CHECK [ POSTAGE STAMPS [] MERCHANDISE (our choice) with advantaqe to customer

TELEPHONE
212-874 5600

RADIO-ELECTRONICS



AND MICROCIRCUITS

cartridge, They have a peak operating
voltage rating of 100, power dissipation
is 600 mW and cover 32 current ranges.
Minimum dynamic impedance for di-
odes in the series ranges from 25.0 meg-
ohms for the 1N5283 (a 0.22-mA de-
vice) to 235,000 ohms for the 1N5314,
a4.7-mA unit.

The price is $4.90 in lots of 100
and up—but can be expected to drop as
usage increases.

TRIAC WITH INTEGRAL TRIGGER

The RCA 40431 and 40432 Triacs
are gate-controlled full-wave ac silicon
switches with built-in triggers. They are
intended for phase control of ac loads
in such applications as light dimming,
speed controls for universal and induc-
tion motors and in heating controls.

They are sealed in modified TO-5
packages which are tin-plated so they
can be soldered to heat sinks.

The 40431 is for applications re-
quiring repetitive peak off-state voltages

TRIAC
4043|
100K
<
rIOK/IW &oHe
H
S T z
Jee SRR P ror
T T 35w INDUCTIVE
2o0v| T >|ron LOADS
g [ POTOCELL CONTROL
(» 27\ | PhotoceLL
7% /| Rca-
~+-" | 4403
X
B
BASE
DIAGRAM
e,
TERMINAL 2

MAIN
TERMINAL | (e

up to 200 and an on-state rms current
up to 6 amps with case temperatures up
to 75°C. The 40432 is for off-state
voltages up to 400 under the same con-
ditions. R-E

Why Do
You Read
So Slowly?

A noted publisher in Chicago reports
there is a simple technique of rapid
reading which should enable you to
double your reading speed and yet
retain much more. Most people do
not realize how much they could in-
crease their pleasure, success and in-
come by reading faster and more ac-
curately.

According to the publisher, any-
one, regardless of his present reading
skill, can use this simple technique to
improve his reading ability to a re-
markable degree. Whether reading
stories, books, technical matter, it
becomes posmble to read sentences at
a glance and entire pages in seconds
with this method.

To acquaint the readers of this
publication with the easy-to-follow
rules for developing rapid reading
skill, the company has printed full
details of its interesting self-training
methods in a new booklet, “How to
Read Faster and Retain More” mailed
free to anyone who requests it. No
obhgatlon Send your name, address,
and zip code to: Reading, 835 Diver-
sey Parkway, Dept. 684-01D, Chicago,
I11. 60614, A postcard will do
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—— Raleigh AM-FM RADI0O ——

Raleigh WALKIE TALKIE Raleigh WALK TALK

——Mastercraft RADIO ——

No. 1682 Deluxe l:roresslonal Transceiver Set No. 91 Deluxe No. 606
An Elegance in Ebony & Chrome i No. 1122 9 TRANSISTORS e We tested
¥ ® 11 TRANSISTORS | - ,  hundreds of brands
Unsurpassed in Clarlty & Volume @ RANGE 5 MILES RANGE 3 MILES Wy ‘“ A of
18 Transistors — a Powerhouse . 6 Transistor Radlos
of Quality Reception with AFC L4 l:g;(:af; SPEAKER 130 MW OuTPUT | side-by-side
Opex'avtes on Batteries & .Eloctrlc ® SQUELCH CONTROL USES 9v BATTERY - i and . plekedfthe:
Batteries & AC Adapter included For Home — Business ® BEST LOOKING
Tyr X 44,7 x 27 weight 4 ibs i AR iy i IR orlentig BEST PERFORMER
gt & * Intercom — Outings * T PE
Money refund if not better than Channel 7 27.035mc (&) ® BEST PRICE
any Known Brand, selling for even . Uses 8 Penlike Batteries Meets approval all : HERE IT 15!
twice the price ‘ f 97 x 2347 x 2347 7 Ibs over, B";‘fh%"x 134" weight 1 1b 4147 % 2147 x 1',/4.
1 S -
1 Complete )
AT 423.75 L/ = $49-66 . Complew $29 R Red, White, Blue, Black 53'99
ed, ite, .
AC Adapter $3.00 extra mention alternate color Complete
— T. HARDWARE KIT UNIVERSAL 4” PM SPEAKER = I —_—
D l(:oxgevs.Assts. washers, rivets, etc. $1 I:l Alnico 5 magnet, quality tone .. 4’9¢ I:l ;LSN éTyﬁNrgDé&R)JRégﬂngﬁs 511‘ EUTE RAD[U'PHUNU G[]MB.
E1i . table ~— ¢‘Has Everything’’
100 — ASST. RADIO KNOBS - e ATL ]
[:I g(/)gB—AI}fgosR/TalEOD gl/Ea)é lgl/,gg $1 D all selected popular types ....... $1 D }gstfagTEPVgéO?EGERYegA.LS $1 Solia State Circuit — All Transistorized
' ’ ' J o . Speeds — Plays all Recerds
100 — ASST. TUBULAR CON- = A
[:I 25(:—LASST ni%}gERlNG LUGS $1 D DENSERS 001 to .47 to 600 v $1 I:] ?'IFIEII.!?PI ElelJogILLCOl:J.B.EF. $1 Plays on BRatteries — Plays on Electric
best types and 8I1ZéB «ssseeveee Good Clarity & Volume — Latest Type Radio
3—ELECTROLYTIC CONDENSERS 5 — TOP HAT SILICON RECTI- . A
[:l 250——A55Ti wc)lgg)tl SCREWS 51 D most pepular number 50/30—150v $1 D FIERS 500r||:||a-400v _%g value . $1 CBeautl:ulllmnder:;;; 2-::;:: \valn:lthi: :rlz:v
st ar selection ........ i Compac 1H7 X * X 3¥ — welg] S.
S 15 — G.E. #NE-2 TUBES $4|[7] JOO-ASST Vs WATT RESISTORS $9 || sronay — tor siome, Travel, moach, part
l:] Neon Glow Lamp for 101 uses .. stand. choice ohmages, some In 5% - < a 3 I %

Iy 429 ASST. SELE TAPPING.$ This $55.00 Value is sold on

SCREWS #6: #8, et voennens O] CLEAN UP THE KITCHEN "“JACK- ] 1ood_ ASST V2 WATT RESI§T05§75 $1 a money-back-basis
Bi Deal stand. choice ohmages, somo in (4

3 153_12352'/362/3:5((:5%: $.'1 fg;';,,e tog “’5;”"’:3-"""' $1 3 70 — ASST 1 WATT RESISTORS $1 $29'45 Gomplats

an ceene &
stand. choice ohmages, some in 5%

01 O ARENS ... SL|] o eyt oy i | a5 assr 2 warr seseros sq| | o IBM S2EUTOR
an 8 not completely satisfied +.css0.. D stand. choice ohmages, some in 5% - T SECTIONS
VAR 2/50 SERENE ‘4 50 — ASST. TERMINAL STRIPS 50 — PRECISION RESISTORS e R T o1 e

[:I and 150—2/56 HEX NUTS .... 1 D all types, 1:1ug t0 B-lUE ¢.ncoses $1 I:l asst. list-price $50 less 980p .. $1 b '!ﬂ. ls:éaoded t:rw:"ih 032:

= “l 1 valuable parts.
{§OATT 4/00 SOREWE ¥ 5 — INSTRUMENT _ POINTER 20 — ASSTED WIREWOUND  § - .

D and 150~4/40 HEX NUTS ... 1 D ﬁNOBS selected popular types .. $1 l:] RESISTORS, 5, 10, 20 watt .... 1 — IC‘;‘;’&M—“";:"’“;‘;'}";:
150—ASST. 5/40 SCREWS $ —ILE. COIL TRANSFORMERS 100 — ASST. MICA CONDEN- $ '6 o~ "_\ ors, Heat Sinks, Di-

[] and 150—5/40 HEX NUTS -... 1 D ssub r!ﬂn for Transistor Radios .. $1 D SERS some in 59 s..ees seee 1 ) « mes'st‘";‘ $1

'_«.-' or
500—-ASSORTED RIVETS & = 5 — PNP TRANSISTORS $ "‘-'.,

[:I most useful selected 5izes ... .. $1 D iORﬁUgLs,mlftgfﬂmnmg, $1 l:] general purpose, TO-6 CASE «eeoss 1 ! — 100 for $10

—ASSORTED WASHERS 4 — TOGGLE SWITCHES 5 — NPN TRANSISTORS $ . 2
O 3:22& useful selected sizes ...... $1 [[] sesr, sPDT, DPST. DEDT ..... . $1 £ general purpose, TO-5 case ...... 1 BONANZA “JACKPOT' not gold,

= - 32'—TEST PROD WIRE 10 — G.E. SAPPHIRE NEEDLES $ not ofl, but a wealth of Electronic $
D }gocalﬁgggbotlt!ol:nasagl})t_hgrul’:g:fl.!.s $1 D dglux.g quallty, red or black seses 51. D 4G, VR-11, ote, (§25.00 value) .. 1 Items—Money-Back-guarantes .. 5
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Be Sure and See These Brand-New

@&%-TAB Books at Your Parts Distributor!

SERVICING TV RE-

needed for trouble-
shooting both mono-
chrome and color re-

~ ceivers, all in one

handy volume. Empha-

sis is on practical data which can be used
in the home or at the service bench. 224
pps., 34 chapters. No. 414 Paperback $2.95

. improperly

TEN-MINUTE TEST
TECHNIQUES FOR
ELECTRONICS SER-
VICING: Describes how
trouble in any piece of

L2

ELECTRONIC ENGI-

waveforms, mathemati-
cal analyses, etc., for
measuring. One of the
most complete collec-
tions of its type avail-

able today, containing 60 complete ‘‘How-

to-Measure'’

No. T131 Paper

sections. 256 pps.

$4.95

TV TROUBLESHOOT-
ER'S HANDBOOK: A
carefully-planned refer-
ence source of over 350
different, tried and

Basic Transistor Course
by Paul R. Kenian
No. 111 Paperback $4.10

Basic Oscillator Handbook
by Norman H
Crowhurst

No. 130 Paparback $2.95

Basic TV Course
by George Kravitz
No. 105 Paperback $4.10

Basic Radio Course
by John T. Frye

compiled by James Belt
No. 133 Paperback $2.95
Rapid Radio Repair

by G. Warren Heath
No. 78 Paperback $2.90
Servicing Transistor
Radios .

by Leonard D'Airo
No. 76 Paperback $2.90
Radio TV Repair

by G. Warren Heath
No. 60 Paperback $2.90
Servicing Record

CEIVER CIRCUITS— | NEERING MEASURE-
Just the kind of “how- | | MENTS FILEBOOK:—A OTHER GERNSBACK LIBRARY BOOKS...
to-do-it"’ handbook il single source of meas- = ; . i
every practicing TV ser- | ~ urement principles and prachcal C"'Id GUthl‘lfCﬂ'lve GIdS e
vice technician should i Y tpr_alctdlc;es.hD5=.scr|bes de-

i ailed techniques, com- ] -
's'é’;'f{ce%"tgé?: them(-:rs\{ ! plete with test setups, BASIC SERIES Jack Darr's Service Clinic TRANSISTORS

Pinpoint Transistor

Troubles in 12 Minutes
by L. Garner

No. 430 Hardcover $6.95

Getting Started with
Transistors

by Louis E. Garner, Jr.
No. 116 Paperback $3.95

Transistor Projects
by Editors of
Radio-Electronics

No. 89 Paperback $2.90

electronic equipmendt tetStedh c|solutions etro No. 104 Paperback $4.10 Changers Lransgi‘slto;s gt %1168
may  be inpointe ‘‘tough-dog’’ TV ser- : i o. aperbac )
quickly andp peasily. vicing problems. A com.  Basic Math Course for by Harry Mileaf P

Step-by-step techniques
are outlined for lo-
calizing trouble to an
operating
stage and then to the

defective component itself, using a mini-
mum amount of test equmment 176 pps.,
125 illus. No. 424 Paperback $2. 95

79

plete digest of late-
model TV receiver trou-
bles and cures, new and
unusual circuits and de-
scriptions of how they

work, field and factory changes, recurring
defects, etc. 125 illus.

No. T-401 Paperback

@\ SINGLPAK MANUAL

@ SINGLPAK WMANLALS, BLUE RIDGE ¢

$2.95

TUNERS (UHF - VHF)

AUTHENTIC FACTORY SERVICE DATA

AT, PA 17204

... and, don't forget to see SINGLPAK MANUALS®

Here’s a TY Service Manual with all data

in a single pack!
Only SINGLPAK Manuals give you au-
thentic Factory Service Data for over 8,000

And the cost . . . just 79¢!
No need to pay for several manuals to get
the one manual you

Y

wanft.

Electronics
by Henry Jacobwitz
No. 100 Paperback $4.50

DATA BOOKS

Charts and Nomographs
for Electronics Tech-
nicians and Engineers
by Donald W. Moffat
No. 121 Clothbound
$5.95

Electronics Data
Handbook

by Martin Clifford
No. 118 Paperback $2.95

Handbook of
Electronic Tables

by Martin Clifford
No. 125 Paperback $2.95

No. 136 Paperback $3.25

Horizontal Sweep
Servicing Handbook

by Jack Darr
No. 115 Paperback $4.10

Pinpoint TV Troubles in
12 Mmutes

by H. Manly
No. 428 Hardcover $6.95

Radio Servicing Made
Easy
by Leonard C. Lane
No. 107 2 vol. Paperback
$7.20

Servicing AGC Circuits

Troubleshodoting

No. 102 Paperback $2.35

Servicing Sync Circuits
by Art Margolis

No. 134 Paperback $2.95

No. 59 Paperback $2.30

HOBBIES

Fun with Radio-
Controlled Models

by Edward L.

Safford, Ir.
No. 106 Paperback $3.20

Radio-Contro! Handbook
by H. G. McEntee
No. 93 Paperback $2.65

Fun with Electricity
by Thomas Kennedy, Jr.
No. 83 Paperback $2.65

Mode! Radio-Control

by Matthew Mand!
No. 70 Paperback $1.95

Electronic Hobbyists'
Handbook
by Rufus P. Turner

Test Instruments for
Electronics

by Martin Clifford
No. 131 Paperback $2.95
How to Test ... Almost
Everything Electronic

by Jack Darr
No. 132 Paperback $2.95
The Oscilloscope

by George Zwick
No. 108 Paperback $3.65
How to Get the Most
out of your VOM

by Tom Jaski
No. 85 Paperback $2.30
Oscilloscope Techniques

by Alfred Haas

No. 57 Paperback $2.50

Probes for Test Instr's.
by Bruno Zucconi &
Martin Clifford

No. 54 Paperback $2.50

Transistor Circuits
by Rufus P. Turner
No. 63 Paperback $2.75

Transistor Techniques
No. 61 Paperback $1.50

New Skill-Building
Transistor Projects and
Experiments

by Louis E. Garner, Jr.
No. 129 Paperback $2.95

Fundamentals of
Semiconductors

by M. G. Scroggie
No. 92 Paperback $2.95

CONTAINS El!Lclr(;‘nic Deségn ﬁharts g);ff%?gard L. THEORY &
CHEMATICS y Norman Crowhurst

TV SERVICE MAN P LTS No. 110 Clothbound M. "rratenich K25 § TNDANER S
CHASSISVIEWS $5.95 Electronic Puzzles and Elements of Electron
PARTS LOCATIONS Games Physics

by Norman Crowhurst
No. 113 Paperback $3.95
Learn Electronics By
Building

by John Schroeder

; SERVICING No. 69 Paperback $2.50 No. 112 Paperback $3.85
mmizs : Industrial Electronics
L SURPLESAENTS New Way to Service
oNLYSINGLPAK Gives you e Color TV TEST INSTRUMENTS Made Easy
by C. Babcoke y Tom Jaski

No. 99 Paperback $3.95

HIGH FIDELITY

Hi-Fi Troubles
by Herman Burstein
No. 120 Paperback $3.95

Designing and Building
Hi-Fi Furniture

by Jeff Markell
No. 79 Paperback $2.90

Elements of Tape
Recorder Circuits
by Herman Burstein
and Henry C. Pollak
No. 67 Paperback $2.90

TV sets—black and white or color—in Noby1;§rp%pi}b:2|?§gsgs No. 72 Paperback $2.90  Understanding Hi-Fi
L 3 i The VTVM Circuits
SINGLE MANUAL packs Practical TV by Rhys Samuel by Norman Crowhurst

No. 64 Paperback $2.90
Maintaining Hi-Fi
Equipment

by Joseph Marshall
No. 58 Paperback $2.90

SINGLE PAK MANUALS
AVAILABLE FOR
1955-65 SETS BY:

SINGLEPAK Man-
vals are now avail-

If your distributor does not have the books you wish in stock,
feel free to use the handy coupon below to order,

j—- iy
* ADMIRAL able for the; 10 most i NO RISK COUPON — MAIL TODAY i
* EMERSON popular makes in- | TAB Books, Blue Ridge Summit, Pa, 17214 |
* GENERAL-ELECTRIC troduced from 1955 I Please send me the books listed below: |
* MAGNAVOX to 1965—fulfills 0% —e T o = |

. s AAatAr 0 B o LUl enclose ...l iiiiiaei e ave postage remi Ing wi oraer
UITSRELA of TV service data I H Plzggeoiﬁvmce on 10-day FREE trial P 1Y |
s EHILLG needs for this period. I

* RCA

* SYLVANIA
* WESTINGHOUSE
* ZENITH

SEE YOUR DISTRIBUTOR
If he doesn’t
have them
send us his name

Circle 119 on readersserwce card
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Build A Tape/Slide Synchronizer

continued from page 33

this is not important as there is plenty
of signal for recording.

Construction

The parts layout is not critical as
all circuits are low impedance. Figs. 6
and 7 are top and underside views and
show the location of the few parts used.

The Triac is conveniently mount-
ed on the small aluminum plate which
is insulated from and fastened to the
case with ¥2” insulated, threaded spac-
ers. Transformer T1 is mounted on the
opposite side of the cabinet (Fig. 7).
P1, J1, J2 and J3 are mounted on the
front. As Fig. 6 shows. R3, S1 and S2
are mounted on the top of the case.

Resistor R1 should be chosen to
produce a 1-volt sync signal. The re-
sistance value will depend on the volt-
age value and the amount of current
drawn by the slide-changer motor or
solenoid. If the motor draws about 0.3
amp, which is normal for home-type
changers, R1 should be 3 ohms. Check
the nameplate on your projector to find

SC40B s2 Ti

Fig. 7—Paris placement isn’t critical
within the box as the circuit is chiefly
low impedance. Mount Triac carefully.

out how much current it draws. This
figure may include the projector lamp
wattage, which you must subtract. Bet-
ter still, use an ac voltmeter across R1
and try different values until you come
up with a 1-volt signal.

You will need a two-wire power
cable with a receptacle to mate with
P1 on one end. The other end of the
cable should match the slide-changer
remote socket. For the sync connec-
tions to the tape recorder, use phone
plug on one end, and whatever you
need on the other to match the recorder
jacks. R-E
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WORLD' q
FINEST

{ COMPLETE TUNER
\ﬂ\ OVERHAUL

£l 995

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)"

Elraﬂf-lllliﬂ ('ND:

COLOR TUNERS g

naurnam CHARGE
Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
.and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle

\ tar;dem UHF and VHF tuners and send in the defactive unit
only.
Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt.)
And remember—for over a decade Castle has been the feader

in this specialized field . . , your assurance of the best in
TV tuner overhauling.

CASTLE

TV TUNER SERVICE, INC.

5715 N. Western Ave,, Chicago 45, Illinois
41-96 Vernon Bivd., I.nng Island City 1, N, Y.
For service in Canada write to Chicago or use

reader service card in this magazine.
*Major parts are charged extra [n Canada,

oNLY 69¢

BUY IT AT RADIO-TV PARTS STORES ;
MULTICORE SALES CORP. WESTBURY, N.Y. 1'159.’0
Circle 120 on reader’s service card

Circle 121 on reader’s service card

Radio-Electronics’ 5th Annual Color TV issue coming next month. Learn how to kill
color ghosts, how to whip intermittent trouble in a color TV set, how to get more life
out of high-voltage circuits and how to improve purity.

Englneerlng Technicians

Bachelor of Science Degree, 30 Months
Save Two Years’ Time

[] Radio-Television Plus Color Technician (12 Months)
[ Electronics Engineering Technology (15 Months)
[] Electronics Engineering (B.S. Degree)
[] Electrical Engineering (B.S. Degree)
[] Mechanical Engineering (B.S. Degree)
[] Civil Engineering (B.S. Degree)
[ Architecture (B.S. Degree)
(36 Months)

Approved for Veterans
DAY AND EVENING CLASSES

el e S — -

tb Write for Catalog and Registration Application.
u'..v;E j\, \363

|
| New Term Starting Soon.
|
@Lﬁé" i
|

'The Nation’s in-
creased demand

for Engineers,

Electronic Technicians, Radio TV Technicians is at an
all time high. Heald Graduates are in demand for
Preferred High Paying Salaries. Train now

for a lucrative satisfying lifetime career.

Your Name ......ceviriirvanonans B0 i olo oo
Address ....vevveivreiennrsaenens
1215 Van Ness Avenue City .coves P ST e .o, .0 88 oo liie o

San Francisco, California

Circle 122 on reader’s service card



in coupon for a FREE One Year Sub-
iption to OLSON ELECTRONICS’ Fantas-
tic Value Puacked Catalog —Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi‘'s, and thousands
of other Electronic Values, Credit plan
available.

NAME
ADDRESS
citY
GIVE ZIP CODE

If you have a friend interested in electronics
send his name and address for a FREE sub--
scription also. 5

OLSON ELECTRONICS, INC.

Circle 123 on reader’s service card

.GOV'T ELECTRONIC SURPLUS

® Nationally Known -World Famous SURPLUS CENTER offers
finest, most expensive, Governmen? Surplus electronic units and
components at a fraction of their original acquisition cost.

STATE

ORGER DIRECT FROM AD or WRITE FOR CATALOGS
STANDARD DIAL TELEPHONE

® (ITEM#7i5) - - Standnrd, commercial 4 Y (@) )
bl same as used S.A, dtrace € af NE¥Y

tive polished black, llke new condilion. Use as

extension phone to privale systems or comnccl

several phones together for local intercom sys-

Nig!
tem. Full_instructions are fumished. Wt, 9 lbs, 5
F.0.B. .

Original Cost §24,50,

STEP-BY-STEP AUTOMATIC SWITCH

® {ITEM#738)-- Amazing “up-and-around’,
elecuo-magnetic telephone switch. Dial any bank
pair from 1 to 100, Make your own tclicphone system,
Can also be used (o remotely conuol up to 160 efr-
cuits over a gingle pair of wires,

® Onc of our FOUR STAR bargains, Comes com-
plete with data, ane dial and onc line bank. Size,
3 x 7' x 137, WE, 16 Ibs, Cost Gov't Over §75,00,

9.95 W @
TYPICAL BUYS FROM OUR 1967 CATALOGS
$ 350.00 - Geared 2-hp Battery Golf Car Motor .euruvunr. $24.95
$ 15.00 - Westinghouse DC Ammeter, 0 fo 300. .

$ 40.00 - Yacuum/Pressure Pump, 12-VDC
- B0-MW Walkie-Talkies, Per Pair,..
- Déluxe, Multi-Range, AC/DO Tester .,
$4000.00 - Carrier T System

SPECIAL SALE
Correspondence
Course In -
ELECTRICAL
ENGINEERING Stlls For si0.19 $879

side U.8.A,

Complete; Swilch, cover,
dial, line hank, instmctions...... F.0.B.

Amoliti

Postpaid/.,
In U.S.A

® (ITEM HAIBI ) - - Wonderlul chance to oblaln techpical train-

In at Amazing Low Cosi! Lincoln Engineering School has suspended
its Correspondence Courses because of increased aperating costs, We
offer a limited number of the school’s complete Electrical Engincering

Course hut without the rxamination paper grading service. The course

consists of 14 [esson unit hooks, Each Look has the regular exams, and
in a sepurate section, 'Stundard Answers'’ to each exam question,

® Course is well wiitien, eusy {o understand, profusely Mustrated.
Reader's Digest size, easy Lo carry and swdy tn spare time. Many Lin-
coln Engineering School students hélding excellent jobs as a result of
L.E.S, training, Courae confains Jatest tnformation on transistors, stl-
icun dlodes,

eic. Additional book on how to huild and operate a “Jtomo
y and Experimental Beneh® V.

cach course.,

SEND 25¢ COIN OR STAMPS FOR 3 MAIN CATALOGS
@y All ltems FOB Lincoln  Money Back Guarantee

SURPLUS CENTER |

DEPT. RE-127 LINCOLN, NEBR. 68501
Circle 124 on reader’s service card

NOTEWORTHY
CIRCUITS

ELECTROLYTIC AC CAPACITORS

Occasionally an industrial electron-
ic technician has to find a temporary
substitute for a defective large-value ac
capacitor. The old trick of replacing it
with two capacitors of double the capac-
itance, back to back, is well known.
Unfortunately, large-capacitance high-
voltage electrolytics are not easily ob-
tainable. In some instances the techni-
cian would have to parallel two capaci-
tors to get the needed value, and thus
would find himself using four capacitors
to replace one.

The problem is solved in a neater
way with isolating diodes. Their current
rating should be at least equal to the
peak ac. On the half-cycle when the up-
per electrode of the top capacitor in the
drawing is positive, current flow (con-
ventional) is as shown. The reverse is
true, of course, on the next half-cycle.

Another advantage of this hookup
is that the reverse voltage across each

>
1+
e T
k3 ==+
=

capacitor is limited to the forward volt-
age drop across its associated capacitor.
Thus there is no reverse current. And,
of course, the capacitors can be the
same size as the one to be replaced.
In one instance, this circuit was
used to replace a defective 150uf, 330-
Vac capacitor in a Xenon arc-lamp
power supply with two 150-uf, 450-Vdc
capacitors and two IN3254 diodes.
—R. W. Neale R-E

\

“If's a vibrator . .

. I got tired of kicking it.”
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TRY THI

ELECTRICAL TAPE SOFTENS
VISE JAWS

Don’t let the hard, coarse jaws of
your vise mar the finish on a new chassis
or panel, Instead, wrap several turns of
electrical or plastic tape around the jaws
before clamping the work in place. The
number of turns is determined by how
tight the chassis will be clamped—more
protection is needed for tighter clamp-

S ONE

ing. The tape is easily removed and dis-
carded after the job is finished.

—Robert E. Kelland R-E

NAVY "=->"WALKIE TALKIE

TRANS. & RECEIVER—Crystal controlled, can be oper-
ated on any one channel in freq. range 2.3 to 4.5 MC.
Volce (A3) communication only; output of Trans. is 0.2
watls & satisfactory communication between units should
be maintained up to approx. one (1) mile. With tubes:
1/185, 1/1R5, 2/1T4, 3/354. Voltages required: 67,5
VDC 3 MA; 185 VDC 4 MA; 1.5 VDC 235 MA for REC.
—67.5 VDC 1.5 MA; 135 VDC 19 MA; 1.5 VDC 225 MA;
& —6 VDC 30 MA for TRANS. Waterproof plastic case
w/space for batt. or power supply, Telescoping antenna
8 ft. has special loading coil. Complete w/tubes, antenna,
2 erystals FT-243 (no cholce of freq.) headphones, car-
bon mic., canvas cover, & manual, Size:

8 x w21 B s R D sl L .9
"DAlV” MODIEIE—Slame as agore, but “}’th dlrection find-
ing leop circuit for homing; & lip. mic. Ply-

wood case w/ earrying straps, Wt.: 11 lbs. $12.95

Dry Charge Battery N-T-6 f/above Pow, Sup. ....... $3.95
Vibrator Power Supply {/MAB & DAV—New . .. $6.95
Prices F.0.B. Lima, 0. — 25% Deposit on COD’s — BIG

FREE CATALOG—Send for your copy now. Dept. RE

FAIR RADIO SALES
1016 E. EUREKA « Box 1105 * LIMA, OHIO « 45802

STATEMENT OF OWNERSHIP, MANAGE-
MENT AND CIRCULATION. (Act of October
23, 1962, Section 4369, Title 39, United States
Code.)

1. Date of filing: October 1, 1967.

2. Title of publication: RADIO-ELECTRONICS.

3. Frequency of issue: Monthly.

4. Location of known office of publication:
Ferry Street, Concord, Merrimack County, New
Hampshire 03302.

5. Location of the headquarters or general busi-
ness offices of the publishers: 154 West 14 Street,
New York, New York 10011.

6. Names and addresses of publisher, editor,
and managing editor: Publisher, M. Harvey
Gernsback, 154 West 14 Street, New York, New
York 10011; Editor, Robert Cornell, 154 West 14
Street, New York, New York 1001%; Managing
Editor, Thomas R. Haskett, 154 West 14 Street,
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West 15 Street, New York, New York 10011; M.
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SCHOOL DIRECTORY

GET INTO

ELECTRONICS

v.T.I. craining leads to sguccess as
technlictans, field engineers, specialists
in communicatlons, guided mlissiles,
computers, radar and automation, Baaie
& advanced courses in theory & labora.
tory. Electronie Engineering Technol-
ogy and Electronlec Technalogy curricula
both available. Assoc, degree in 290
mos. . also obtainable. G.I. ap-
proved. Graduates in all branches of
electronics with major companies. Start
Feb., Sept. orms, campus. High
school praduate or equivalent, Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Dept, C, Valparaiso, Indiana 46383

Learn Electronics for your

SPACE-AGE EDUCATION
at the center of
Amcrica’s aerospace industry

No matter what your aerospace goal,
you cun get your training at Northrop
Tech, in sunny Southern California.

COLLEGE OF ENGINEERING.
Get your B.S. degree in engineering in
just 36 months by attending classes year
round. Most Northrop Tech graduates
have a job waiting for them the day
they’re graduated!

A & P SCHOOL. Practical experience
on real aircraft. One-year course pre-
pares you for F. A.A. A &P certificate.
WRITE TODAY FOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY

ENGINEERING MATHEMATICS

NOW! A NEW WAY TO LEARN—IL. H. S. 1.
WAY. A complete home study course in engi-
neering math to help you get the position you
want—MORE MONEY—MORE RESPECT.

COURSE PREPARED BY

COLLEGE PROFESSORS
who have lectured to thousands of men on math
and engineering. You learn at home quickly,
easily—AS FAST as you want.

YOU SIGN NO CONTRACTS
Pay only if satisfied—you owe it to yourself to
examine the INDIANA HOME STUDY IN-
STITUTE COURSE IN ENGINEERING
MATH.
FREE BONUS—if you join now, a refresher
course in basic arithmetic.
Write for Brochure—No Obligation.
THE INDIANA HOME STUDY INSTITUTE
Dept. RE-12, P.O. Box 1189
Panama City, Fla., 32401

1199 W. Arbor Vitae. Inglewood, Calif.

for a professional career
Tri-State graduates hold important engineering and busl-
ness administration posts throughout the U. S. Thls pro-
fessionally-oriented small college has outstanding place-
ment record. Four-quarter year permits degree in three
years. Excellent faculty. Well-equipped labs,
Beautiful 300-acre eampug, Accredited. Small
classes. Modest oosts. One-year Dralting-
Design _Certificate program. Enter Jan.,
March, June, Sept. For Catalog, write Direc.
tor Admisslons. Approved for veterans.

TRI-STATE COLLEGE

24127 College Avenue, Angola, Indiana 46703

Prepare today . . .
for an
ELEGTRONICS
CAREER

Radio Broadcasting

Television

Computers e Radar

Industrial Electronics

L

Transistors e Transmitters

L

Microwave Techniques

Free Catalog

No Salesman Will Call
Tuition Weekly

No Down Payment

VETERAN APPROVED

PHILADELPHIA WIRELESS

TECHNICAL INSTITUTE

1533 PINE STREET
PHILADELPHIA, PA. KI 6-0745
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MARKET
CENTER

GENERAL

CONVERT ANY TELEVISION to sensitive Big-
Screen Oscilloscope. Only minor changes re-
quired. No electronic experience necessary. |l-
lustrated pfans $2.00. RELCO-A25, Box 10563,
Houston 18, Texas

TV SERVICE ORDER BOOKS for use with your
rubber stamp. Duplicate or triplicate. Low cost.
Write for FREE 32 PAGE CATALOG and Special
Rubber Stamp Offer. OELRICH PUBLICATIONS,
6556 W. Higgins, Chicago, 11l. 60656

FREE ELECTRONICS (new and surplus) Parts
catalog. We repair multimeters. BIGELOW
ELECTRONICS, Bluffton, Ohio 45817

TREASURE HUNTERS! PROSPECTORS! Relco’s
new instruments detect buried gold, silver,
coins. Kits, assembled models. Transistorized.
Weighs 3 pounds. $19.95 up. Free catalog.
RELCO-A25, Box 10839, Houston, Texas 77018

BACK-ISSUES, Electronic, SC|ent|f|c Magazmes.
SEMCO, Box 130, Roxboro, Quebec, Canada

SAMS PHOTOFACT FOLDERS 1150 fifteen
binders, (few pa es missing), $502.50 value,
only $95. Extra blank binders, $1.50 each. Old
Rider Manuals, $3 each. 100 different radio
magazines, $15. Fifty pounds radio-television
diagrams, $20. Shipped freight cotlect. HART-
2833% 1760 Balsam Road, Highland Park, Il

MAGNETS. ALL TYPES. SpeC|als—20 disc mag-
nets, or 2 stick magnets, or 10 small bar mag-
nets, or 8 assorted magnets, $1.00. MARYLAND
MAGNET COMPANY, 5412-G Gist, Baltimore,
Maryland 21215

ARCTURUS

INVENTORY REDUCTION
SALE

e Tube Bargains, to name just a few: #6939,
#6360. 83 50; #6688, $3.50; #5842/417A, $2.50; #5847/
404A 250 , 49¢; #6146, $2.95; 7025 59¢;
7, 39¢ each, 8 for $i; #U 200, SI 69;
iIAXZ 49¢ each; 5 for §2; #I BN6, 39¢ each, 3 for $1;
3 for $I 49 #6CG7, 5%¢; #GBQ7 94¢;
6AQ5, 56¢; #SUB 77¢; 4678, 84¢.

o Tube Cartons: 6AU6 ete. size, $1.75 per 100. 6SN7 stc.
giaz:, 52.10 per 100. 5U4GB size, $2.50 per 100. 5U4G size,
each

o Kit of {5 sub-miniature Tubes made by Sonotone for
Walkie-Talkie etc. use, Cat. #29, 99¢ per Kit.

e 7 Ineh 90 degree T.V. bench test uleture tube with
adapter. No lon trap needed. Cat. #7BP7, $6.99.

o Silicon Rectifier octal-based long-life replacement for
5U4, 5Y3, 5AS4, 5AW4, 5T4, 5V4, 5Z4. With diagram.
Cat. #Rect I, 99¢ each.

o 024 Silicun Rectiﬂer replacement, octal based. Cat.
#Rect. 2, 99¢ ca

s 10 Flanueless Rectlﬁers, | amp, 400 to (000 p.i.v. Cat.
#RS10, $2.98.

o 10 Silicon Rectifiers, 750 MA.,
#3830F, 99¢.

e 12 Zener Diodes, amperages from 250 mw to { watt,
voltages 2.7 to 40, each value marked. Axial and stud
types. Cat #ZDI12, $1.98.

e 2 Silicon controlled Rectifiers, { amp, general purpese
units with instructions. Cat. #SCRI, $i.00.

s 5 Transistor Circuit Boards containing up to 6 transis-
tgeg's. plus diodes, resistors, capacitors, ete. Cat. #TBIO0,
¢

50 to 300 p.l.v. Cat.

e« Color Yokes. 70 degree for all round color CRT’s. Cat.
#XRC70. $12.95. 90 degree for all rectangular 19 to 25
inch color CRT's. Cat. #XRC90, $12.95.

» Transistorized U.H.F. Tuners used in 1965 to 1967 TV
sets made by Admiral, RCA, Motorola, etec. Removable
gearing may vary from one make to another. Need only 15
volts d.t. to function. No filament veltane needed Easy
replacement units. Cat. #U.H.F. 567, $4.9

e General Electriec U.H.F. miniature traﬂs:storlzed Tuner,
G.E. Part #ET85X-33. Cat. #GE85, $4.95.

e« F.M. Tuner, Hi-Fi amplifier tuning unit complete with
diagram, 2 tubes. Sam's Photofacts #620 fists 2 applica-
tions. Cat. #FM20, $3.98.

o .Flyback Transformer, in original cartons, made by
Merit or Todd. Most with schematio drawmn of unit.
Please do not request specific type. Cat. #506

. Flyback Transformer Kits, 2 flybacks per lut #502E

Emerson; #502Y, SIlvertone. #502W, Westinghouss;
#507, Philco; #502, RCA. Any kit $2.99.

o Kit of 30 tested Germanium Diodes. Cat. #100, 99¢.

o Kit of 10 NPN Transisters. Cat. #37I 99¢. 10 PNP
Transistors. Cat. #370, 99¢. All tested.

Send for our FREE CATALOG listing thousands of simi-
lar best buys in tubes, parts, kits, transistors, rectifiers,
ete. Orders under 3$5.00, add 50¢ handling charge. Include
49% of dellar value of order for postage.

ARCTURUS ELECTRONICS CORP.

502-22nd St., Union City, N.J. 07087 Dept. MRE
Circle 141 on reader’s service card
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—— TRANSISTOR BOARDS —
#103 2EA 2N706, 6EA IN917 3.00
#101 6EA 2N711 3.00
#301 3EA 2N1411 4 Boards $3.00
Above, new, minlmum salvageable lead length % in.

Audio Tape, 1 in. 1, mit, approx. 4000 ft., 2 reels
$7.50

Shipped Prepald Continental U.S.A.
LEED’S RADIO, 57 WARREN ST., N.Y.C. 10007
Tel: (212)-267-3440

“TAB” o SILICON ONE-AMP DIODES
Full Leads Fac!ory Te:!ed & G!d[ U.S.A. Mfg

Piv/Rms Piv/R Piv Piv/Rms
0/35 100/70 200/140 3007210
243 07 e ) Syl > SR

400,280 | eoo/ﬁo'” 660,560 5607630
oAz | 2> A M {

“10667700 - 1150,775 1700/1000 2400/ 680
.50 7 1. -{'s

PRV | 7A . 25A | PR’ 7A | 25A
50 45 | .75 | 500 | 2.50 , 3.00
100 .65 | 1.15 | 600 | 2.75 ! 3.60
200 | 1.00 ! 1.60 | 700 | 3.00 - 4.00

3.60 | 4.75

300 I 50 ‘ 2. 00 | 800
400 ' 900 4.30 ' 5.90
SILICON POWER DIODES & STUDS

T i N 208 s | 42078
Am 35 Rms ms ms ms
1"5 2 .40 .65 | 1.20
a5 7s 85 115 | 185
160 | 2.25 2065 350 | &.50
288 350 4.50 .00 | 12.25

TERMS: Money Back Gunrantea
“TAB”’ Qur 22nd Yoar, 52
hxppm%charg

111 GX I.IBERTY ST., N
Send 25¢ Phones REctor 2-8245

10006
for Catalog

I.IKE MUSIC WITHOUT COMMERCIALS?
67K Wz FM SUB-CARRIER ADAPT-

BE
TAINED FROM YOUR RADIO
TUNER OR: OPTIONAL POWER
SUPPLY: PS-9 FOR $4.95.

CA-2 sub-carrier adapter makes it possible for you to
-err?;eoys the background music transmitted on a 67KHz sub-
carrier on many F ions. (These programs cannot be
heard on a FM set without an adapter) In the US there aro
approximately 400 FM atations authorized by the FCC to
transmit the 87KHz programs. If you are within 50 miles
of a city of 100,000 or more, it is probable that you are
within the satlslactory recept!on range one or more of
these stations. §f in doubt write for a list of such sta-
tions in your area.

The SCA-2 requires onl
ceiver or FM tuner/amplifier. These
audio ipput, and DC power. If your FM set does not have
a multiplex output jack, we supply instructions of where

to conne

ONE YEAR FACTORY GUARANTEE
THE SC. I8 STABLE, EXT! REMELY LOW NOISE
UNIT REQUIRI\IG NO FlELD ADJUSTME
Available in General Electric Model T2230 table radjo.
This is an AC Oﬂel‘atcd, 13 lransistor, AM/FM radio with
a four inch speaker, for $64
Send order to: KENZAG, P.O.B. 66251 Houston, Tex. 77006.

four_connections to your FM re-
are: Multiplex output,
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Tri-State College

Valparaiso Technical Institute

RADIO-ELECTRONICS



BURGLAR, Fire Alarm supplies and informa-
tion. Send $1.00 (refundable) for catalog to
PROTECTO ALARM SALES, Box 357 Birch Run,
Michigan 48415

POPULAR ELECTRONICS complete file. Slip
cased, mint condition. Make offer. BILL DOD-
SON, 210 Arterburn, Lyndon, Ky. 40222

WANTED

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N.Y. 10012,
212 WALKER 5-7000

Wanted, HEATHKIT Q-METER, HAROLD MUR-
RAY, Box 74, Neffsville, Pa. 17556

ELECTRONICS

BARGAINS in Canadian Electronic equipment
and surplus. Send $1.00 for giant catalogs.
ETCO, Box 741, Dept. R, Montreal, Canada

TUBES. "Oldies”, latest. Lists free. STEINMETZ,
7519 Maplewood, Hammond, Indiana 46324

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, All Brands—Biggest Discounts. Techni-
cians, Hobbyists, Experimenters—Request FREE
Giant Catalog and SAVE! ZALYTRON, 469 Jeri-
cho Turnpike, Mineola, N.Y. 11501

Discharge IGNITION, PHOTOFLASH. Free cata-
Iog7 |::l>arts, kits. TRANSPARK, Carlisle, Mass.
0174

RADIO & TV TUBES 33¢ each. One year guaran-
teed. Plus many unusual electronic bargains,
Free catalog. CORNELL, 4217-E Unijversity, San
Diego, California 92105

MESHNA'S TRANSISTORIZED CONVERTER KIT
Converts car radio to receive police & fire. 35-
50Mc or 100-200Mc. (one Mc tuning) with sim-
ple step instructions $5.00. MESHNA, No. Read-
ing, Mass. 01864

TV CAMERAS: Assembled and kits. Also plans,
vidicons, lenses, scan coils, etc. NEW catalog
10¢. ATV RESEARCH, Box 453, Dakota City,
Nebr. 68731

GIANT JAPANESE ELECTRONICS CATALOG. $1.
gfsE6210639A Riverside, North Hollywoad, Calif.

BRAND NEW TUBES. World’s lowest prices on
Radio, TV-industrial-special purpose tubes.
Write for free parts catalog. UNITED RADIO
CO., Newark, N.J. 07101

UNUSUAL solid-State kits. Amplifiers, mikes,

power units, controls. Amazingly low-priced
quality products. Free brochure. COSMOSE
ENTERPRISES, 507 Fifth Avenue, New York,

N.Y. 10017

“COIL  WINDING” Handbook—50¢. Experi-
menter’s catalog includes 250 exclusive items—
25¢, refundable. LABORATORIES, 12041-B Sheri-
dan, Garden Grove, Calif. $2640

AUDIO — HI-FI

RENT STEREO TAPES—over 2,500 different—all
major labels — free brochure. STEREO-PARTI,
1616-R Terrace Way, Santa Rosa, Calif. 95404

WRITE for highest discounts on cumponents,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials, CARSTON,
1686-R Second Ave. N.Y.C. 10028

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold” prices. 15-day
moneyback guarantee. Two-year warranty. NO
Catalog. Quotations Free. HI-FIDELITY CENTER,
239R East 149th St., N.Y., N.Y. 10451

DECEMBER 1967

TAPE RECORDER SALE. Brand new, latest mod-
els, $10.00 above cost. ARKAY SALES, 1028-E
Commonwealth Ave., Boston, Mass. 02215

TAPEMATES makes available to you ALL 4-
TRACK STEREO TAPES—ALL LABELS—post-
paid to your door—at tremendous savings. For
free brochure write TAPEMATES CLUB, 5727
W. Jefferson Blvd., Los Angeles, Calif. 90016

INSTALLERS! HAMMOND Reverberation mech-
anism—$4. CAL’S, Box 234, Dearborn, Michi-
gan 48121

STEREO TAPES, Save 309%; and up; no member-
ship or fees required; postpaid anywhere USA.
FREE 70-page catalog. We discount batteries,
recorders, tape/accessories. Beware of slogans,
‘“‘not undersold’”, as the discount information
you supply our competitor is invariably reported
to the factory. SAXITONE, 1776 Columbia Road,
N.W., Washington, D.C. 20009

AMPEX VR7000 VTR with 1” tape. Portable case.
Used 400 hours. New price $3400. Selling for
$2800. MARTIN SHALEK, 87 Fairmont St., Mal-
den, Mass. 02148 (617) 324-2411

OLLD RADIO PROGRAMS ON TAPE. Inner Sanc-
tum, Suspense, Jack Armstrong, Gangbusters,
Sam Spade, hundreds more. Sample reel $5.00.
Hobby Magazine for collectors of old radio
tapes, old comics and strips, pulp mags, etc.,
$1.00 or sent free with tape order. NOSTALGIC
HOBBIES, Dept. R.E., 9875 SW 212 St.,, Miami,
Fla. 33157

INVENTIONS
& PATENTS

INVENTIONS-IDEAS developed:

Cash/Royalty
sales. Member: UNITED STATES CHAMBER
COMMERCE, Raymond Lee, 230-U Park Avenue,
New York City 10017

WE WANT YOU TQ MAKE

THE SWITCH D SILICON BILATERAL SWITCH.
Replaces two SCR’s by firing in

™ = either
JOIN OUR GROWING LIST

dimmers, etc.
OF THOUSANDS OF

bridge

SATISIFED CUSTOMERS

Our semiconductors have full fac~

SIM TQ 2N3429 (NPN) S|, 78"
stud, min HFe of 30, 7.5 amps,
175 watts, VCe of 75. $2.75

direction when
voltage is exceeded. Used in light

......... 2/$1.00

1000 PRV at 3A full

D NEON LIGHT of NIXIE TUBE
DRIVERS. An NPN, TO-18, Si
Transistor with a VCBO of 120

UAL BARGAINS BTy

GIANT WEATHER BALLOONS

¢'Balls of fun’’ for kids, traffic stoppers
for stores, terrific for amateur meteor-
ologists. Ereate a neighborhood scnsa-
tion. Great backyard fun. Exciting beach
attraction. Made of heavy duty neo-
. Inflate with vacuum cleaner or
locally available

auto air hose; or
helium for high rise.

.Slock No. 60,568EH . . . (8 diam.)..... +e+.-$2.00 Ppd.
Stock No. 60,632EH...(16" diam.} ......... $7.00 Ppd.

NICKEL-CADMIUM BATTERY BARGAINS

Terrific value — used government

surplus. Quick-charge, lightweight =

6-volt nickel-cadmium battery. -
d.amp. hour capacitv. Almost un- 1

limited life—thousands of dis- l
charge-charge cycles with minute "
deterioration. Charges fully in ap-

prox. 1 hr. with FEdmund Charger

Kit. Hundreds of uses for hobbv.

photography, model building, in-

dustry, etc. Only few drops of water

yearly for full maintenance. Req.

minimwm of electrolyte-sealed to prevent loss. Delivers
nearly 100¢*~ oulput at below freezing. Maintains constant
voltage through major portion of capacity. Five vented 1.2
volt cells strapped in 3 polypropelene bands. 3146"x27x8",
10 & “'Jumbo’’ 275 Ampere Hour Batleries anlso available.
Write for info.

Stock No, 70,942EH ..... ... vnnrrrs $15.00 Ppd.
ONE NEW 1.2 VOL"I; NICKEL-CADMIUM CELL

Stock No. 40,798BEH .. ... ... iuoann $ 3.95 Ppd
CHARGER KIT FOR 6-VOLT BATTERY
Stock No., 70,807EH ...........v v, $ 8.00 Ppd.

Order by Stock No. Check or M. 0.—Manev-Back Guarantee.
3 EDSCORP BLDG,
[EDMUND SCIENTIFIC €0.35% i Recron, ms: 06007

CLIP_AND MAIL COUPON TODAY

[SEND FOR FREE CATALOG “EH" |

IEDMUND SCIENTIFIC CO.
|300 EDSCORP BUILDING
BARRINGTON, N.J. 08007

Completely new 1968 edition. New items,
categories, illustrations. Dozens of eclec-
trical and electromagnetic parts, accesso«
ries. Enormous selection of Astronomical
Telescopes, Microscopes, Binoculars, Mag-
nifiers, Magnets, nses, Prisms. Many
war surplus items: tor hobbyists, experf.
menters, workshop, factory. Mall coupon
for catalog ‘‘EB'.

|
INAME l--oo.l.lhlll!-n...u'lo.-l.on-n---'-"|=

'ADDRESS.--..-- ..... serscsessannsa. |
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INTEGRATED CIRCUITS

breakdown

SR FLIP FLOPS ...........§ .90
JK FLIP FLOPS ....31.15
DUAL NAND NOR GATES ... $1.00
SR CLOCKED FLIP FLOPS ...$1.15
SRT FLIP FLOPS .......... $1.15
8 INPUT NAND NOR GATES . .$1.00
DUAL AND GATE 1.00

wave
$3.50

tory length leads, are American 3/$1.00 QUAD NAND NOR GATES :1 00
made, unused, and in good physical . s
condition. Our technical descriptions TOt-85d Tav mmak_whi holderCEUER
and pictures are accurate. D 500 Hre PLASTIC TRANSIS- antﬁe rt]o T R e
TORS (NPN) TO-18, S1 unit sim w': schematic, elect. _characten;tlc
ZENERS fo 2N3565. 3/$1.00 ?ioiest and some typical applica-
10 Woet 200 $9 '
att 6- \ .75
50 Watt 6.200V ¢ SIM. to 2N2875 (PNP). Silicon CADMIUM = SELENIDE PHOTO
a $L75. || ] JH A, ‘with 30 MHz cut off D CONDUCTIVE CELLS. Dark re-
1 AMP $.75 sistance of 500 megohms. Sensi-
Top Hat & Epoxy tivity of 1-4.99 ua/ft candle$1
PRV | AMP PRV | AMP. D HIGH-VOLTAGE ~ NPN 150V
~100] .07 1000 | .35 TO-G‘(ISBcggk at 2.5A, hi gain in Silicon Control Rectifiers
200 .0 12001 .50 pack's ar=" W SR h TO-66 pack Studs
—400 |_.12— &__55_ PRV | 3A 7A 20A
_600] .18"| |”1600] .80 = 5t 50 | .35 | 45 .70
800 22 1800 .90 Silicon Power Rectifiers 100 .50 65 1.00
PRV | 3A | 12A | 20A | 40A —200 | 70 | .95 [ 1.30
PRV 1001.09] .30 .40 .75 ~ 300 .90 1.25 1:70
_ 100 | .90 200].16 [ .50 .60]1.25 400 | 1.20 | 1.60 | 2.10
_200 [1.40 | |_400[.26] .70| .80]1.50 500 [ 1.50 | 2.00 | 2.50
300 [1.75 600.30[1.00]1.20|1.80 | | 600 | 1.80 | 2.40 |
TO-66 400 ]2.35 800 | .40 1.25 | 1.50 | 2.30 700 | 2.20 | 2.80 |
5 AMPS 500 |2.60 1000 | .55|1.50|1.80 | 2.70 1000 4.00

POST OFFICE BOX 74 D

SOMERVILLE, MASS. 02143
TELEPHONE (617)547-4005

Send For Our Fall Catalog Featuring
Transistors, Rectifiers And Components

Circle 143 on reader’s service card

Terms: FOB Cambridge, Mass.
Send check or Money Order.
Rate companies 30 days net.
Include Postage, Average Wt.
per package % Ib. Allow for
C.0.D. Minimum Order $3.00
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SILICON RECTIFIER SALE
IMMEDIATE DELIVERY

FULLY GTD NEWEST TYPE
AMERICAN MADE FULLY TESTED

1 AMP SILICON “TOPHAT” & EPOXY DIODES
LOW LEAKAGE FULL LEAD LENGTH

PIV/RMS PIVI{RMS PIV/RMS PIV/RMS
50/358 70 200/140 300/210
.05 ea, 07 ea. 10 ea. «12 ea.

PIV/RMS PIV/RMS F V/RMS [d] V/RMS

400/280 500 /350 600 420 1 0/ 90
+14 ea. .19 +21 ea

PIV/RMS PV /RMS PIV RM lV RMS

800/560 900&630 10 0 /700 1 / 7
»25 ea., =30 ea.

ALL TESTS AC & DC & FWD & I.OAD
SILICON POWER DIODE STUDS

D.C. 50 PIV 100 PIV 150 PIV 200 PIV
AMPS 35 RMS 70 RMS 105 RMS 140 RMS
3 .08 ea .12 ea .16 ea .22 ea
12 i 50 6! 75
35 .6 .80 1.25 1.40
100 1.0 1.20 1.50 1.75
160 2.5 3.00 — 3.75
D.C. 300 PIV 400 PIV. 500 PIV. 600 PIV
AMPS 210 RMS___ 280 RMS 350 RMS 450 RMS
3 27 ea 29 ea 37 ea .45 ea
12 0 .30 1.30 1.65
35 2.00 2.35 2.60 00
a0 250 350 4.00 5.00
160 2§ 4.75 5.10 Ask
“SCR” SILICON CDNTROLLED REchFIERs “SCR"”
7
PRV AMP AMP _AMP PRV siP_ Amp  Ame
25 50 75 1.00 @ 250 1.75 2.15 2.50
50 .60 1.25 1300 2.00 2.40 2.75
100 ‘80 133 1258308 395 275 325
150 90 1.60 2000500 320 340 3.80
200 1.25 1.80 2.25M600 3.30 4.00 4.50

SPECIALS! SPECIALS!
Westinghousa 160 AMP, 500 PIV SILICON HI-POWER
STUD RECTIFIER IN1686.

Limited quantity. $5.10 ea. 10 for $45.00
100 Different Precision Resistors
14,—1—2 Watt 1,%—1% TOL $1.25

Asst lranslslor Kit. P N P.—N P.N.
I

All pop types.
100 for $2.95 500 for $9.95
Computer Grade Condenser 15,500 MFD

12 VDC American Mfg. .75 ea,
Type IN34 DIODE GLASS .07 ea 100 for $5

Money Back guarantee. $2.00 min. order. Include
additional $ for postage. Send check or money
order. C.0.D. orders 25% down.

Warren Electronic Components
230 Mercer St., N. Y., N. Y. 10012 @ 212 OR 3-2620

Circle 144 on reader’s service card
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BUSINESS AIDS

JUST STARTING IN TV SERVICE? Write tor FREE
32 PAGE CATALOG of Service Order books,
invoices, job tickets, phone message books,
statements and flle systems. OELRICH PUBLI-
CATIONS, 6556 W. Higgins, Chicago, Ill. 60656.

1.000 Business Cards, ‘Raised Letters” $3.95
postpaid. Samples. ROUTH, 5717 Friendswood,
Greensboro, N. C. 27409

TWO-WAY RADIO SERVICE INVOICE FORMS—
Detailed. Free Sample Form No. 50 and Catalog.
OELRICH PUBLICATIONS, 6554 W. Higgins,
Chicago, l1l. 60656

Attention: TV Service Dealers. HIGHLY DE-
TAILED TV SERVICE ORDER FORM STOPS
PRICE COMPLAINTS BEFQRE THEY START.
FREE CATALOG AND SAMPLE NO. 206. OEL-
RICH PUBLICATIONS, 6554 W. Higgins, Chica-
go, lll. 60656

Attention: TV Service Dealers. TV SERVICE
CONTRACTS FORMS. Free Catalog and Samples
No. 105. OELRICH PUBLICATIONS, 6554 W,
Higgins, Chicago, Ill. 60656

“PROFIT GUARD” BOOKKEEPING SYSTEM
FOR TV SERVICE. Complete—easy to use. Free
Catalog and Sample No. 1800 Page. OELRICH
Gpé'GBSIé|CATIONS' 6554 W. Riggins, Chicago, Il

nvrr MCGEE’S
swime CATALOG

1001 BARGAINS IN
SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORO CHANGERS—
Tape Recorders—Kits—Everything in Eleotronics
1901 MecGee Street, Kansas City (RE), Missouri 64108

EQUIPMENT CABINETS
Modern, deluxe-styled alumi-
num cabinets, rich leather-
ette covered top in black or
brown with silver grey or
gold panel. Rubber feet. At
Other models available }’:(tll;.dealer RO ore L

free literature P
SPECTRUM PRODUCTS CORP.
13946 Blackstone, Detroit, Mich. 48223

8 PIECE TOOL KIT

0 smne I 10 Original mir's bags and boxes
contains
4 Bristo
Wrenches "N
1 Hex Blade

ki s 40T RAREYE AT B 5

—=r _I;TERFERENCE
TV TRAPPER

SUPPRESS PICTURE INTERFERENCE
B .

CAUSED BY.
o AUTO IGNITION
| « AIRPLANES
¢ APPLANCES
o NEON SIGN: -
« OIL BURNERS i
» AMATEUR RADIO TRANSMITTERS

TV LIFE SAV E 100 TUBES OR MORE: 6DQ6

BARGAIN
CORNER

diSolder Iron 1.49

Elect Tape .89

Granded and Gode. nateu.rubu 4 - ‘s it M Epoxy (pr) 79

are new, or used and so mark

W nol shipped iy 24 hrs
YOUR ORDER
FREE!
5 €5

TUBE 6DA4
6DE6

e GEAT
Al STOP _TUBE BURNO 30: PER TUBE SEa

mllt““T‘UllS

AN CTS mnl
On SLRYICE CA

ALSO UL WITH
STy 20 vt

A1 2

+ 20 shipping. WIERRITONS . EW .\‘ TUBE

6F6
6GH8
6Hé
6)5

SILICON 1, CARTONS

RECTIFIERS , -
all purpose g

ELECTRONIC

RADI

Diode Kit .39
Noise Filter .89
Neon Tester
Solder

Antenna.
Coupler 1.89

Battery
4.95

Prestize & Saccess qre Vours
os auELECTRONIC EXPER

FOR CORNILL CUSTOMIRS ONLY by
spewol ariangement with the publither, these
amozing borgowns are avoiloble

O-TV

TUBE TESTER

vls %

S e

TV & RADID

APPLIAMCLS

TERMS: adgd 3c per tube

TEST ana WAL courses

- m=T coMPLT] 4G BND
W15+ 30 smiagg 1
c NEW PRACTICAL TV TRAINING COURSE
\ oY 3330

300 . 30 parsatmd 1nseper

Ships Both above $6.00

postage. Send 25°% deposit
[1]

co RNELL ELECTRONICS CO. Sy e STND TR

Dept RE12 4217 University Ave,, San Diego , Calif. 9210 5 orders add approximale s pay MONEY BACK DFFER
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vices): 60¢ per word . . . minimum 10 words.

word . .. no minimum,

WORD COUNT: Include name and address.

match advance payment,

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per

Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable
ads not accepted. Copy for March issue must reach us before Januvary 10th.

Name of city (Des Moines) or state (New York)
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or
group of figures or letters as a word. Symbols or groups such as 8-10, COD, AC, etc., count
as one word. Hyphenated words count as two words. Minor over-wordage will be edited to

$ e, _pLUS
gz::;::::‘:'* L aANY
« Diodes
§ arde ITEM

Add 25¢ for handling FREE
BOTH FREE WITH ANY $10 ORDER

88-108 MC F.M. RECEIVER
10 TUBE CRYSTAL CONTROLLED F.M. RECEIVER
WITH TUBES VOLUME TONE CONTROLS 4 WATT
OUTPUT, 115 V 60 CYCLE. METAL CABINET
8H x 10D x 12W. WITH DIAGRAM LESS CRYSTAL
AND SPERKER. REMOVED FROM SERVICE BY
STORECAST OUTFIT THAT WENT SOLID STATE.
$14.50 EA: 2 for $25.00 PLUS SHIPPING.

LEED’S RADIO, 57 WARREN ST., N.Y.C. 10007

CUT DOWN ON
MOBIL IGNITION NOISE.
DON‘T BE FOOLED

BY IMITATIONS!

» Get the ORIGINAL
SYDMlIRSﬂlII]STArE“B[l”IBNI]IUNSYS[EM'

High Quality Components used throughout. Fiberglass
Printed Circuit Board. Unitized Construction. Simpiified
Kit Assembiy.
Construction Article in Nov, 1966 Popular Electronics
Thousands of satisfied customers.
Write for Free Literature TODAY
COMPAC Assembled ....$34. 75%

COMPAC KIT 24.95°
‘Add 75¢ for mailing and handling
State Residents add Sales Tax.

SYDMUR ELECTRONICS SPECIALTIES
1268 E. 12th St. Brooklyn, N.Y. 11230
(Also Available in Canada)

Fm——_——m—m— e ———

INTEGRATED CIRCUIT SALE

Selling Like Craxy

{ |
|
| |
| 1cs T0-5/10.46 RTL, Gates, Buffs., |
| etc with 8 hole test socket 100 asstd. |
ICs, TO-85 Flatpacks DTL/RTL Some Plated lnclude
I Auget Test Socket, 100 asstd. $12.95 |
Flatpacks, All Gold Plated w/socket, 100 . l
| Half Packs of above, $5.95, $6.95 & $8.50. (Less |
| test socket. Exira test sockets, $1.00 each) |
All ICs sample test over 50-80% good. Sche-
I matics, identification & test info. included. |
| IHi-GZa,\:ggngl_rlingdton) Amplifier, TO-18 7le’N.$§iléns- |
| ar (3D, 00 6B B dalb o o Bl or $2.
| Field Effect Trans. (FET) P channel Similar 2N3277 l
TO-5, tested . . . 4 for $2.95, U-Test 10 for $2.95 |
I Dual Trans. (Diff. Amplif) 6 lead choice T0-5/18 |
| NPN/PNP, Sim. 2N2060 Tested 7 for $2.95, i
I U-Test . . . 50 for $5.95, 100 for $8.95, asstd.
NPN Sil. Power HV TO-3, 70-66, T0-59 20MHZ |
| Choice 7 for $2.95, U-test 50 Asstd. -$6.95 |
] Microclareed Relay %" sq x 1%4”. Ax. Ieads Norm. |
i open 3000 ohm coil, pick on 6V 3 ma. 4 for $2.95
emory ane X witl wired toroid bits
M Plane 5" x 8” with 4000 wired toroid bits |
| Perfect. $9.75; Damaged plane ...... $3.75 |
| Memory Plane 10” x 10" with 10,000 wired torold |
; |
| !
| |
| |
I I
i |
! |
} I
i |
| |
l i
! |
K]

FFs, Adders
0.95

.$15.95

bits, perfect $15.00. Damaged plane ..... $5.0

Matrix Board 2” x 3” 100 wired toroids . .. ,$2.00

Memory Info. included, Add 1 Ib. Postage.

Nuvistors, #7895 with socket panel . .4 for $2.95
Lampdriver, SCR Module w 6-10V lamp 6 for $2.95

Jumbo Silic. Trans. Asst. Over 1000 T0-5, 18, 46,
52, 66, 3, 4, 6, 8 lead devices includ. mostly
Trans. duals, Darl. FETs, SCRs, ICs & power types
& diodes. Sample test 50 to 909% good.
Pomona Flare top test socket. Postage 3 |Ibs,
$19.50; Half Pack of above, less socket . ...$9.95

Free Good{ Bag with $10 order
(25¢ postage)

Add postage for heavy items, others ppd.
California orders 5% sales tax.
Catalog now ready. All mdse, guaranteed

MIKE QUINN ELECTRONICS

Bldg. 727 Langley Street
Oakland Airport, Calif. 946148
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Including

REGISTRY AND JOURNAL for TV APPLIANCE
AND EQUIPMENT DEALERS. Keeps record of
daily sales by make, model, serial, etc. Stops
inside theft. Prowdes quick reference. Free cat-
alog and sample page No. 1700. OELRICH
PUBLICATIONS 6554 W, Higgins, Chicago, lll.

EDUCATION/
INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING. New
home study course covering all makes elec-
tronic organ including transistors. Experimental
kits—schematics—trouble-shooting. Accredited
NHSC-GI Approved. Write for tree booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F, Sacramento 20, Calif.

WANTED! TV-RADIOMEN to learn aircraft elec-
tronics servicing. Numerous job openings every-
where. Write: ACADEMY AVIONICS, Reno/Stead
Airport, Reno, Nevada

HIGHLY EFFECTIVE HOME STUDY COURSE in
Electronics Engineering Mathematics with cir-
cuit applications. Earn your Associate in Science
degree. Free literature. COOK’S INSTITUTE OF
ELECTRONICS ENGINEERING, P.O. Box 36185,
Houston, Texas 77036 (Established 1945.)

HIGHLY EFFECTIVE HOME STUDY REVIEW for
FCC commercial phone exams. Free literature.
COOK’S SCHOOL OF ELECTRON:CS, P.O. Box
36185, Houston, Texas 77036

ASSOCIATE DEGREE IN ELECTRONICS earned,
first half by correspondence and second half in
residence. Free catalog. GRANTHAM INSTI-
Tél(;rin 1505 N. Western Ave., Hollywoeod, Calif.
9

FCC First Class License in six weeks—nation’s
highest success rate—approved for Veterans
Training. Write ELKINS INSTITUTE 2603E In-
wood Road, Dalias, Texas 75235

“SLEEP-LEARNING."”
“What's It All About.”
Quincy, Mass. 02169

Send for free brochure,
TAPES, Box-190RE,

Top Paying Jobs—Guidance Manual $1. CANA-
DIAN INSTITUTE OF SCIENCE & TECHNOLOGY,
263E Adelaide St. W,, Toronto

MASTER WATCHMAKING at home. Free sample

lesson, CHICAGO SCHOOL Dept. REM, Fox
River Grove, Ill. 6002
GOVERNMENT
SURPLUS

72 page illustrated Government Surplus Radlo,
Gadgeteers Catalog 25¢. MESHNA, Nahant,
Mass. 01908

ELECTRONIC COMPONENTS at fractions of orig-
inal cost. Buy direct from government, used and
new materials, walkie-talkies, multimeters,
oscilloscopes, transceivers etc. “"HOW-TQO"” di-
rectory plus applications for continued bulle-
tins directly from government agencies .. $3.00.
SURPLUS BROKERS, 209H East 56th Street,
New York, N.Y. 10022

Actual Size .

PIV  Sale PIV  Sale

1 AMP 50 % ;« 600 E]] 20¢
MICROMINIATURE 100 LI 9« 800 (O 25¢
200 (]2 45

SILICON RECTIFIERS 209 O }2¢710%° O 43¢

6amp TRIACS

sh\_‘_ PRY Igg 200 | 300 | 400 | &00 _‘

Sale 1.40 | 1.75 | 2.25 | 2.60
y 7 7 7 7 J 9 F 7 7
6-MONTHS’ GUARANTEE

Poly Paks, the only company of its kind in the world
due to.its tremendous purchasing power, quality and
factory testing procedures, GUARANTEES all items
AS ADVERTISED for 6 months or your money back.
A 'FIRST' ANYWHERE

L 7 P 9 J 27 7 7 F 2

PIV | 3A | 6A 12A | 454

S\\-\c’o“ $0 i .07 |_ .18 .18 | 222 T .50

‘“ 100 | .09 | .25} ‘:O .75

200 [ .16 -39 0 1 1,25

?0‘“ “S 400 | -:0 __-50¢ . (7]3 :‘:8
600 | .30 LTS H

“‘- 800 | .40 | 7907 1-25 | 2.30

“‘c‘\ 1000 | ~y.15 1.50 | 2.70

wie” $1 SEMI- KUN DUCTORS

[] 2—85 WATT 2N424 PLANAR, silicon, TO-53 npn $1
3-—40W NPN SILICON MESA, 2N1648, transistor
4 2N170 TRANSISTORS, by GE, npn for gen'l rf .
15 3 Amp RECT's, studs, silicon, to 800V no test
4—2N255 POWER TRANSISTOR EQUALS .......
10 PNP SWITCHING TRANS'TRS, 2N404, no test
2N3088 ‘‘N’’ Channel FET’S Very High Input Z . .
5 2N107 TRANS'TRS, by GE, pnp, pop, audio pak
A4 —2N1613 NPN SIL. 120 me, by *'Rheem'’ TO-46
3-—45 AMP POWER RECTIFIERS, stud, silicon .. .$
5 2N706 S00MW, 300 MC NPN transistors, TO-18
TOPNP SWITCHING TRANSISTORS, no test. TO-5
25 TOP HAT RECTIFIERS, silicon, 750 ma, no test $
4 BIDIRECTIONAL TRANSISTORS, 2N1641
10 NPN SWITCHING TRANS'TRS, 2N338 no test ,$
15 PNP TRANS'TRS, CK722, 2Nd; 107, no test ,
15 NPN TRANSISTORS 2N35, 170, 440, no test
30 TRANSISTORS, rf, lf audio osc-ifs, TOS no test
4—'*EPOXY’" TRANSISTORS 2N3563, 600 MC . .$
4—"''EPOXY'' TRANSISTORS 2N3643 by Fairchild $
3 n
4

EPOXY TRANSISTORS 2N4265 by Motorola
EPOXY TRANSISTORS 400 HFE by Fairchild
5—1 Amp 800 PIV EPOXYS, submini ......
2 2N918 TRANS!STORS 1000MC »pn TOIB. .. ...
3—5-WATT EPOXY B-5000 Bendix transistors ..
2 PHOTO ELECTRIC CELLS by GE Very High.Z..,4
2
3

FETS FOR HOBBYIST, EXPERIMENTERS . ..
—2 AMP 1000 PIV, axial leads silicon,.. .

10-10-AMP SILICON RECTIFIERS, studs, asst
4 GE 2N43 OUTPUT TRANSISTORS vnp, TOS
25 GERMANIUM DIODES, glass asst . .. .. —.... 4

DDDDDDDDDUDUUUDDJUUUUUUUDGUUL}U

1 AMP TOP HAT AND EPOXIES

=

PIV Sale PIV Sale PIV Sale
50 ] 5¢ 800 [J 21¢ 1800 [ 90¢
100 [ 7¢ 1000 [J 32¢ 2000 [J 1.50
2/ 200 ] 9¢ 1200 ] 45¢ 3000 [] 1.90
400 (0 11¢ 1400 {J 65¢ 4000 [ 2.50
600 [] 17¢ 1600 [] 75¢

“'GLASS” PIV Sale  PIV Sale
ONE AMP 128 % 5¢ 600 [ 17¢
RECTIFIERS 7¢ 800 [ 19¢
‘. 200 [] 9¢ 1000 [ 29
400 [ 13¢ ‘

RETAIL STORE: 211 Albion St. Wakefield

FOR OUR 1968 BARGAIN CATALOG ON:
1 Semiconductors [ [ICs ] Parts

ERMS: send check, money
,» Inelude postage—avg. wt.
k 1 1b. Rated, net 30 days.
CODs 259, 019 0

P.O. BOX 942R
SO. LYNNFIELD, MASS.

10c
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Meet The Dividers!

ICD SERIES INTEGRATED CIRCUIT DIVIDERS

They are new from International. Use them for crystal controlled time
bases, scope calibrators, and clock sources.

International ICD units are totally integrated circuit frequency dividers.
They are smaller than a pack of cigarettes (17 x 214" x 23g”). All have
two separate outputs. They are packaged in nine types providing divide
ratios 2 thru 10. No tuning or adjustment is required. The output pulse has
the 'same stability as the driving pulse. Voltage required, 3.6 vdc = 10%.

FREQUENCY RANGE

ICD-10 to 10 MHz ~ $19.95 ea.
ICD-2 thru ICD-9 to
e - - 2 MHz. ... .. $19.95 ea.

ICD Buffer (for feeding
more than one circuit). $ 9.95 ea.

“@ﬁ@f@::/

‘ I.v'..

INTERNATIONAL

WRITE FOR COMPLETE CATALDG. @

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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_EICO Makes It Fossible

Uncompromising engineering—for value does it!
You save up to 5b0% with Eico Kits and Wired Equipment.

Engineering excellence, 100% capability, striking
esthetics, the industry’s only TOTAL PERFORMANCE STEREO
at lowest cost.

A Silicon Solid-State 70 Watt Stereo Amplifier for $89.95 kit,
— ﬂ - $129.95 wired, including cabinet. Cortina 3070.

A Solid-State FM Stereo Tuner for $89.95 kit, $129.95 wired,

including cabinet. Cortina 3200.

') III > ’) (2 ﬂ III n ® A 70-Watt Solid-State FM Stereo Receiver for $159.95 kit,
————— » $239.95 wired, including cabinet. Cortina 3570.

Elcocraft The newest excitement in kits.
100% solid-state and professional.

Fun to build and use. Expandable, interconnectable. Great as “jiffy” projects
and as introductions 1o electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-stép instructions.

EICOCRAFT = Electronic Siren $4.95, Burglar Alarm $6.95, Fire Alarm $6.95,
s ~,. Intercom $3.95, Audio Power Amplifier $4.95, Metronome $3.95,

1 Vs s Tremolo $8.95, Light Flasher $3.95, Electronic “Mystifier” $4.95,

Photo Cell Nite Lite $4.95, Power Supply $7.95, Code Oscillator $2.50,

FM Wireless Mike $9.95, AM Wireless Mike $9.95,

Electronic VOX $7.95, FM Radio $9.95,

AM Radio $7.95, Electronic Bongos $7.95.

Mg w ' ,
Cltlzens Band

All Solid-State 23-Channel 5W Transceiver. 4 exclusives:
dual-crystal lattice filter for razor-sharp selectivity; efficient
up-converter frequency synthesizer for advanced stability;
precision series-mode fundamental crystals;

Small: only 3”H, 8"W, 8%”D. $189.95 wired only.

The best buy in tube-type CB—*Sentinel-Pro” 23-channel dual
conversion 5W Transceiver $169.95 wired only.

EICO Trans/Match (Model 715) is a professional test set

designed for complete checking of ham and CB equipment.

Kit $34.95; Wired $49.95.
Truvohm

Professional Portable Multimeters by EICO.
The industry’s greatest V-O-M values.
Designed, made to Eico’s high
standards of professionalism. Each
complete with batteries & test leads.
Backed 100% by famous EICO warranty.
Model 100A4, 100,000Q/V, $34.95.
Model 30A4, 30,000q/V, $19.95.

Mode! 30A3, 30,0000/V, $15.95.

Model 20A3, 20,0000/V, $12.95.

Model 4A3, 4000Q/V, $8.95.

Model 1A1, 1000Q/V, $5.95.

Automotive

EICO 888—Car/Boat
Engine Analyzer,

For all 6V/12V
systems; 4, 6, 8-cyl.
engines.

Now you can keep
your car or boat
engine in tip-top shape

with this solid-state, portable, self-powered universal
engine analyzer, Completely tests your fotal
ignition/ electrical system.

Complete with a Tune-up & Trouble-shooting Manual.
Model 888; $44.95 kit, $69.95 wired.

~ | Test Equipment gL

b

- -m = 100 best buys to choose from.

P L e T e T T T Y TP T P T T T A TP ) )

“The Professionals’’
—laboratory precision at lowest cost.

Model 460 Wideband Direct-Coupled
5” Oscilloscope. DC-4.5mc¢

for color and B&W TV service

and lab use. Push-pull DC vertical
amp., bal. or unbal. input. Automatic

FREE 1968 CATALOG RE-12

EICO Electronic Instrument Co., Inc.
131-01 39th Ave,, Flushing, N.Y. 11352

[J Send me FREE catalog describing the full EICO
fine of 200 best buys, and name of nearest dealer.

Name.
sync Timiter and amp.
$109.95 kit, $149.95 wired. Address
Model 232 Peak-to-Peak VTVM. A must for color or B&W TV and industrial use. City.
7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.® .
$29.95 kit, $49.95 wired. State Zip.
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Yours FREE with

any

purchase of
RCA 21" color picture tube!

In RCA's "VOLUMES OF VALUE" Program.

*Except fest tubes.

M3 Science Library

SPECIAL OFFER ON

COLOR PICTURE TUBES

Any two LIFE Science Library hooks

. Earn a gift that not only enriches the mind but one that will

®

become a valued family possession. Choose from the 24
volumes of this nationally advertised library.

Each hardbound Life Science Library book comprises
about 200 pages, 35,000 words of text, and hundreds of
drawings, photographs, charts and diagrams, many of them
in full color. Size is 8% by 11 inches. The Library is beauti-
fully matched and will bring to your family an ever-ready
source of lively and concise information on virtually every
scientific subject.

ASK -YOUR AUTHORIZED RCA COLOR PICTURE TUBE DISTRIBUTOR
FOR THE DETAILS! OFFER GOOD TILL JANUARY 31, 1968.

RCA Electronic Components and Devices, Harrison, N.J.

The Most Trusted Name in Electronics

Choice of 24 Volumes
LIFE Science Library
Flight Sound and Hearing
Ships Health and Disease
Time Man and Space
Wheels Giant Molecules
The Cell Drugs
The Body  The Scientist
The Mind  The Planets
Matter The Engineer
Energy The Physician
Growth Food and Nutrition
Water Mathematics
Weather Machines

Or your choice of a Van Heusen® shirt

A huge selection of colors and styles for both men and
ladies. All are Vanopress™—the permanently pressed
shirt that never needs ironing. A 20-page catalog to
choose from. :
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