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WILL BUY 1,000,000 TRIPLETT 310 VOM'S
BUT YOU ONLY NEED ONE... AT *44° THAT'S A BARGAIN

HAND SIZE V-O-M WITH PROVISION FOR ATTACH-
ING AC CLAMP-ON AMMETER.

20,000 OHMS PER VOLT DC SENSITIVITY; 5,000 AC.

ONE SELECTOR SWITCH MINIMIZES CHANCE OF
INCORRECT SETTINGS AND BURNOUTS.

310-C PLUS FEATURES

FRIPLETT ELEC.
INSTR, CO. . a a8
E Hand size V-O-M with provision for

attaching AC Clamp-on Ammeter.

15,000 OHMS per volt AC sensitivity;
(20,000 DC same as 310).

Single fully enclosed Lever Range
Switch, plus DC Polarity Reversing.

MODELS 100 AND 100-C

Comprehensive test sets. Model 100 includes:
Model 310 V-O-M, Model 10 Clamp-on
Ammeter Adapter; Model 101 Line Separator;
Model 379 Leather Case:
Model 311 leads. ($83.20
Value Separate Unit Purchase
Price.)

MODEL 100 — U.S.A. User
INEt'ag wa s mvaalss $78.00

MODEL 310 MODEL 310-C
World's Largest Selling Volt-Ohm-Milliammeter MODEL 100-C — Same as
Volt-Ohm- Milliammeter above, but with Model 310-C,

(SHOWN ACTUAL SIZE) NG oo™y ooy gawas $88.00

SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields. FITTING INTERCHANGEABLE test prod tip
into top of tester makes it the common probe, thereby freeing one hand. UNBREAKABLE plastic meter window. BANANA-TYPE
JACKS—positive connection and long life.

Model 310—$44.00 Model 310-C—$56.00 Model 369 Leather Case—$4.20
All Prices are Suggested U.S.A. User Net, Subject to Change

THE WORLD'S MOST COMPLETE LINE OF V-O-M's « AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 45817

DON'T FORGET TO ASK 'EM ““WHAT ELSE NEEDS FIXING?”

Circle 7 on reader’s service card
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What Does electronics Mean To You?

This is the “electronics age.” Advancements in
electronics are coming, one on top of another, so
rapidly that the average technician cannot stay
abreast of the changes. But some technicians —
those who thoroughly understand fundamental
principles — are able to stay up with these changes,
and they make top pay because of their special
ability.

Is your electronics knowledge obsolescent? If
$0, nothing can make you obsolete so quickly as to
neglect the study of basic concepts and fundamental
principles.

Upgrade Your Knowledge and Earn Your
Degree

Grantham’s strong-foundation educational pro-
gram in electronics leads to non-obsolescent skills
— to skills based more on reasoning than on mere-
ly doing — and leads first to the Associate and
then to the Bachelor of Science Degree.

The Grantham Engineering Degree Program in
electronics places heavy stress on fundamental con-
cepts of logic and mathematics rather than on
superficial manipulative skills. Since these funda-
mental ideas are largely unfamiliar to many clec-
tronics technicians, it is necessary to develop them
in a systematic manner.

Get Your FCC License Along The Way

You have heard and read, over and over again,
about how important an FCC license is to your suc-
cess in electronics. It is certainly true that an FCC
license is important — sometimes essential —
but it’s not enough! Without further education,
you can’t make it to the top. Get your FCC license
without fail, but don’t stop there. To prepare for
the best jobs, continue your electronics education
and get your degree.

This kind of thinking makes good common
sense to those who want to make more money in
electronics. It also makes good common sense to
prepare for your FCC license with the School that
gives degree credit for your license training — and
with the School that can then take you from the
FCC license level to the DEGREE level. The first
two semesters of the 7-semester Grantham degree
curriculum prepare you for the first class FCC
license and radar endorsement.

Grantham School of Electronics

1505 N. Western Ave. 818 18th Street, N.W.
Holiywood, Calif. 90027  or Washington, D.C. 20006

Telephone: Telephone:
(213) 469-7878 (202) 298-7460

Accreditation, and G.I. Bill Approval

Grantham School of Electronics was established in
Hollywood, California in 1951, and the Eastern
Division of the School was opened in Washington,
D.C. in 1955.

The School is approved in California by the Cali-
fornia State Department of Education, is approved
in the District of Columbia by the D.C.-Board of
Education, is approved under the “Cold War G.I.
Bill” to offer resident courses in Hollywood and
Washington and correspondence courses from
Hollywood, is accredited by the Accrediting Com-
mission of the National Home Study Council, and
is authorized under the laws of the State of Cali-
fornia to grant academic degrees.

The Grantham Engineering Program

The entire Grantham Electronics Engineering Cur-
riculum consists of seven semesters (or sections), as
listed below. The first six semesters lead to the
Associate in Science Degree, and Semester 7 (to-
gether with transfer credits in “the humanities”)
lead to the Bachelor of Science Degree,
Semester 1 — Basic Flectronics Technology
(80 lessons, by correspondence or in residence)

Semester 2 — Communications Circuits and Systems
(80 lessons, by correspondence or in residence)

Semester 3 — Electronies Laboratory
(16 weeks, in residence in Hollywood or Washington

> ! or credit may be
given for at least one year of practical experience)

Semester 4 — Physics, Engineering Analysis, & Computers
(80 lessons, by correspondence)

Semester 5 — Analytic Geometry and Calculus
(80 lessons, by correspondence)

Semester 6 — Solidstate Physics, Cireuit Design, and
Technical Writing
(80 lessons, by correspondence)

Review & Exam — Review and Comprehensive Examination
on Semesters 1 thru 6, for the Associate in

Science Degree
(two-week resident class, meeting in Hollywood)

Semester 7 — Advanced Electronics Engineering
(16-week resident class, meeting in Hollywoad)

Transfer Credits — Certain credits in English, Social Studies,
ete, in addition to Grantham Semesters 1 thru
7, are required for the Pachelor of Science
Degree in Electronics Engineering.

o

Mail the coupon below for our free Bulletin.
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Grantham School of Electronics RE-12-68
1505 N. Western Ave., Hollywood, Calif. 90027
Please mail me your free Bulletin, which explains how the

Grantham educational program can preparc me for my
FCC License, my Associate in Science Degree, and my

Bachelor of Science Degree in Electronics Engincering. I
understand no salesman or counselor will call,

Name .. Age
Address

City State Zip

[ - it e et e St e e et e ey e

Circle 8 on reader’s service card
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LOOKING AHEAD

By DAVID LACHENBRUCH

CONTRIBUTING EDITOR

Mike with ears

The gadget in the photo may look a bit eerie,
but it's described by its developers as the next step
after stereo. Called Environ-Ears, it's basically a two-
microphone assembly with
an “integrated acoustical
labyrinth  that duplicates
the localization and noise-
reducing functions of the
human ear.” Developed by
Listening, Inc., Arlington,

A Y
” Mass., and used in Navy-
i backed research, Environ-
‘ Ears resembles two human

-

ears mounted at opposite
ends of a rod.

It is claimed to be.

ideally suited for recreating the actual sounds at the
original recording session—for everything from business
conferences to symphonies—since it simulates in play-
back the actumal physical positions of the sounds re-
corded. Used with a conventional stereo recorder, its
developers say it permits the listener to differentiate
between sounds from below, in front of, or behind
the microphane, and eliminates reverberation and ex-
traneous environmental noises, much as human ears
do. It's currently priced at a rather steep $950, but
lower-priced versions could be forthcoming.

FM on the rise

There’s no let up in sight for the groundswell
in the popularity of FM radio. In the first half of
this year, 44 percent of the table, portable and clock
radios purchased in the US contained FM, as com-
pared with only 35 percent one year earlier. It now
seems entirely possible that the majority of radios sold
in the coming year will contain FM tuners.

Interestingly, the overwhelming majority of FM
radios sold here—more than 86 percent in the first
six months of 1968—were imported, mostly from
Japan. Even FM radios carrying the trademarks of
American radio manufacturers have a better than 50-50
chance of coming from abroad.

In the automotive market, FM is moving more
slowly. For January through June 1968, a little less
than 10 percent of all car radios sold as original
equipment or after-market /“hang-ons” could tune the
FM band. This represents a small increase over FM’s
8.4 percent penetration of the car radio field in the
first half of 1967.

Cassettes—how hi the fi?

Can a high-fidelity enthusiast find happiness with
a tape that moves at 178 inches per second? Ap-
parently some of the major component audio equipment
manufacturers think he can and will, in the latest
chapter of the amazing saga of the tiny, Dutch-born
two-reel cassette. Although its original acceptance came
in a battery-operated, voice-recorder format, such audio-

phile manufacturers as Ampex, Fisher, Harman-Kar-
don and H. H. Scott have now embraced the cassette
recorder.

Unquestionably, there’s a trade off between
fidelity and convenience in the use of the cassette,
whose response is around 20-12,000 Hz. But many
manufacturers feel this won’t always be the case. The
very success of the cassette is spurring an all out
effort to extend its characteristics into the high fidelity
range, while improving on its convenience as a music
playback medium. Cassettes using high-density tape,
such as DuPont’s Crolyn, will soon be available. High-
quality precision recorder mechanisms have already
been developed to reduce flutter by maintaining very
constant speed. One manufacturer, TEAC of Japan,
soon will offer a two-speed cassette recorder, which
will include a double-fast 334 ips for high-fidelity
recording.

For greater convenience in music playback, several
manufacturers are developing automatic-reverse cassette
recorders and players. And there’s a race on for an
endless-loop cassette that never has to be rewound.
Philips of Holland and Sony and TDK of Japan are
among the leading entries in this effort.

Mail by phone

The increasing availability of low-cost facsimile
systems which can send graphic material over regular
telephone lines without the need for special treated
paper or other supplies is giving birth to a new public
“mail-by-phone” industry.

At least four “networks” of public facsimile
stations are now
in operation, un-
der the names of
Docu-Trans, Insta-
Fax, ‘Transceiver
Corporation  and
Tele-Trans. They

) T have set up shop
\? in major US cities
g to offer long-dis-

" tance  document

transmission facili-
ties to the general public. Charges generally are around
$2.50 to $3.00 per standard 8%%-by-11-inch page—
plus the regular long-distance telephone charge for the
6 minutes required to send a page of copy.

All of the networks currently use a facsimile sys-
tem developed by the Magnavox Company (photo),
which is available on lease from the Xerox Corporation
under the name of Xerox Telecopier or from Magnavox
under the Magnafax name. A single machine is used
for both transmission and reception. For transmission,
the material to be sent is affixed to a revolving drum
and the telephone handset placed in a special cradle.
A photocell scanner converts the light and dark
material on the page into audible signals. At the
receiving end, a standard carbon-paper set (a sheet of
carbon attached to a piece of manifold paper) is placed
on the drum, and a stylus recreates the original copy. R-E

WWW americanradiohistorv com
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Computer Lingo—Today’s New Machine
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The programmer is the middleman
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BUILD ONE OF THESE

RADIO-ELECTRONICS, DECEMBER 1868, Volume XXXIX, No. 12
Published monthly by Gernshack Pubtications, Inc., at Ferry St., Cencord, N. H. 03302 o —_F

Editorial, Advertising, and Executive offices: 200 Park Ave, S., New York, N.Y. 10003. Subscription Service: Boulder, Colo. 80302. 4
"

Second-class postage paid at Concord, N. H. Printed in U.S.A. One-year suhscription rate: U.8.

Pan-American countries, $7. Other countries, $7.50. Single copies: 60¢. ©1968, by Gernshack Publications, Ine. All rights reserved.
POSTMASTER: Notices of undelivered copies (Form 3579) to Boulder, Colo, 80302,

“Ftereo Headset Control Center ............. . 35 ... Wayne Lemons
Acid a stereo phono for a complete stereo system see page 38
50-watf Portable ACOutlet ......o.ovvinnn, 38 ... .... Jack Jaques
It goes anywhere your cargoes
Stereo Tape/Slide Controller ............... . 47 .... Earl T. Hansen Portable ac outlet delivers up to 50 watts. Just hook
Dron’t waste a channel for triggering it up to a 12-volt battery. Simplified exploded dia-
: grams make it easy to build.
Diancing Christmas Lights ... ............. B SOm.an. .. R. W. Fox
Decorate the outside of your house this year
TELEVISION ’
In The Shop ... WithjJack ........ . e, 22 ,...... Jack Darr
Signal tracing color TV
It's Easy To Fix Solid-State TV ..... TN .. 41 .. Matthew Mandl
Ins and outs of transistor TV circuits
Service Clinic .................... s Crrer @ . 88 :
Dancing lights this Christmas? It's a cinch with this
GENERAL ELECTRONICS tricky SCR circuit to automatically vary the intensity
of outdoor lighting.
see page 50
Looking Ahead .......... ...l :.e3 2 David Lachenbruch
Current happenings with future overtones
ABC’s of Transistors .. .........coeveiueeeenns . 44
See how they work
For The Experimenter
9 Digital-Readout IC Instruments ., ..... . 57 ..... Ralph Genter
Digital instruments you'll want to build
i e Wew .. 72 . You can make 9 digital instruments. A large assort-
Eqmpmfent Sl ) 2 . fgsgeshunzngg ment of equipment and the necessary building tech-
Heathkit Band Box Playmate niques are shown.
see page 57
DEPARTMENTS
COTESPONICIICEI 5. . albienit: . bwes b ibosten b 14 New Products .oooeveerevcrneccnsesesnsness RO & { Noteworthy Circuit .92
INEWRBOTKS) sraers: Lot otieti . ouis s emassom bty 98 New Tubes and Semiconductors .......c.eweeee 90 Readers Service ... Rr— L
Mew Literatlre M. commssrrevess oo sssmorsnre: 83 News Briefs .o, e 4 TechnoteS weveivecrccciieccninrininens T 70
\Sier 1 e€
Member,

Institute of High Fidelity.

) )" Radio-Electronics is indexed in
and possessions, Canada, §6. = __,\: Applied Science & Technology
Cugat Index (formerly Industrial

Arts Index)
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NEWS BRIEFS

NEW ARM WORKS WITH THOUGHT SIGNALS

Artificial arm is willed into operation,
producing natural arm-like movements.

A new electronically controlled
artificial arm that promises greatly
increased dexterity for amputees has
been developed. The system uses a
solid-state, sensor—amplifier package
and a unique fecedback circuit that
enables operators to sense how much
weight they are supporting.

Amputees, by willing a non-

Amplifier circuits and the drive motor.

stump muscles that generate milli-
volt-level signals. Sensors in the sys-
tem detect and amplify these signals,
and the operator can apply varying
degrees of force by “thinking” the
amount of effort needed.

Developers believe that with a
little experience amputees can use the
new arm with no more conscious
thought than is needed for a normal
one. Similar systems under considera-
tion may aid some 7000 Thalidomide
children with above-elbow stumps.

The 2-1b arm is powered by a
battery that can be worn around the
waist. Although it is not available for
general use, the arm could be mass-
produced for less than $1000 each.
The mechanism was developed in a
joint project by MIT, Harvard, Mass-
achusetts General Hospital and Lib-
erty Mutual Insurance.

DIM LIGHT TV CAMERAS

Two highly sensitive TV-camera
tubes have been developed independ-

Westinghouse. The new devices have
potential applications for see-in-the-
dark surveillance TV and Picture-
phones that permit people to see each
other as they talk. The Westinghouse
system is an offshoot of similar de-
vices used in military and space ap-
plications (“Starlight Scope Sees in
the Dark,” August 1968). The cam-
era tube uses the principle of second-
ary electron conduction, which “am-
plifies” light by accelerating electrons
from a photocathode onto a sensitive
target. The camera system shown here
weighs only 12 lbs, draws 17 watts and
can provide clear TV pictures undgr/
moonlight conditions. i
Bell revealed a camerafube “they
plan to use in their Picturephone. A

wWwWw americanradiohistorv.com

existent arm into action, contract ently by Bell Telephone Labs and
BICEPS
O—iDIFFERENT!AL JFORCE STRAIN GAGE
ELECTRODE  IampLiFiER | "|PEMODULATORR | AMPLIFIER AMPLIFIER
1
LOAD
GEARS, TORQUE
+ LOW PULSE POWER CHAIN, OUTPUT
GRSUND et PASS WIDTH |+ MOTORFBALL —>
ELECTRODE = ¥ |FILTER MODULATOR |AMPLIFIER | |SCREW,
i [ LINKAGE | | ANGULAR
POSITION
DIFFERENTIAL BRAKE ELECTRO-
TRICEPS o] —=-{DEMODULATOR CONTROLI-MAGNETIC
ELECTRODE AMPLIFIER CIRCUIT BRAKE
—
|__|[veELociTy ~ )
s leIFFERENTIATOR }._ e \\
SKIN TACTILE
DISPLAY
VIBRATORS CIRCUIT
Diagram shows how signals are detected by sensors and amplified to operate motors.
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call-back
killers...

Gerwiine RCA replacement parts.

They’re famous for silencing
ctsiome- complairts and wiping out
castly cell-backs.

That's because they re specizlly
des gned and fabricated .. =very
el=ctron c value, every material, every
mechanical dimension . . . for
particuler applicat ons in specific
RCA hopg%nstrume‘mts.

_In effect. they're original parts. They
restore eriginal pe-formance anc
otiginal customer sztisfaction.

You can spread that satisfaction
around by using many of them far
universel application, too. “hey’re

great for upgrading performsnce
wt erever you use them.

Cell your RCA distributor. H2'll set
you up with a supply of the fastest
moving ones today.

Pzrts and Accessories, Deptiord, N.J.
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There's no substitute
jor SUCCESS. ..

JAMES WONG--Resea ngineer
Heald Engineering College Graduate

or IN-CLASS INSTRUCTION!

In electronics, it's the training that
makes the difference. Employers
require well-trained men and the
first thing checked is where you
gained your knowledge.

HEALD GRADUATES have many job
offers with starting salaries often in ex-
cess of $10,000 per year. AND advance-
ment is rapid.

GET STARTED NOW. Be a

DRAFTSMAN---12 months
TECHNICIAN---15 months
ENGINEER (B.S. Deg.}--30 months
ARCHITECT (B.S. Deg.)---36 months

YOU are eligible for HEALD ENGI-
NEERING COLLEGE if you have a high
school education or the equivalent,

Increased income starts with success--
success starts with your move to Heald.
Send now for FREE brochures with
more information on Heald in San Fran-
cisco and your future in Engineering.

FREE LIFETIME PLACEMENT SERVICE

HERLD Engineering College

1215 Van Ness Ave., San Francisco, California 94109

VETER
éﬁno AN APPROVED
b it WRITE TODAY FOR DETAILS
B 8 R
LEC

Please send me information about:
ARCHITECTURE []
ENGINEERING: Civil[J Electrical(]
Electronic[] Mechanical ]
TECHNOLOGY: Electronic Engineering
Technician {FCC) [
Radio- Television Technician (FCC)J
DRAFTING: Mechanical [J Etectrical{]
Structural [J
{ am interested in Day(] Evening[] courses
Also send an application.[]

NAME AGE
ADDRESS
CiTY
STATE
\71? PHONE .

Circle 10 on reader’s service card

penny-size, silicon-water target en-
ables the tube to produce images
without illuminating the subject with
floodlights. Light encrgy is converted
into electrical energy by some 500,-
000 photodiodes on one side of the
wafer. The new tube is the same size
as standard vidicon tubes (17 in
diameter, 77 long), but Bell predicts
a lifetime of 20 years compared to
the vidicon’s few thousand hours.

MIXING ‘MEMORY’ CRYSTALSV

Two different types of liquid

crystal material are combined by an
RCA scientist to form a quasi-emul-
sion that can “memorize” its reflec-
tfive “on” condition after power is
removed. The clear solution becomes

reflectively opaque when subjected to
an eclectric field. (“Liquid Crystal
Displays,” News Briefs, August
1968). A storage cell in the “on”
state is in the foreground. The novel
mixture, when placed between trans-
parent flat “windows”, is expected to
be useful for graphic displays that are
changed only periodically.

SPACE GUN READIED

Earth will be “zapped” with a
gun from outer space this year if all
goes according to plan. The “attack.”
however, will be friendly and planned

(continued on page 12)
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Castle, the pioneer of television tuner overhauling, offers the following services to

solve ALL your television tuner problems.

@ OVERHAUL SERVICE — All makes and models.

VHF or UHF tuner $9.95
UHF-VHF combination (one piece chassis) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

(Guaranteed color alignment . . . no additional cf'\crge)

Overhaul includes parts, except tubes and transistors.

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
tandem UHF and VHF tuners and send in the defective unit
only

And remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in
TV tuner overhauling.

@ CUSTOM REPLACEMENTS
Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-
change. (Replacements are new or rebuilt.)

CASTLE TV TUNER SERVICE,

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT I.F. OUTPUT
No. HEATERS Min* Max.*  Snd. Pic. PRIE
—CEBP Parallel 6.3v 134”7 3”7 4125 4575 8.95
CR7IS  Series 600mA 134" 3’_’ 4125 4575 9.50
CRIS  Series 450mA 134" B 37 4125 4575 9.50
CR6XL Parallel 63v 2% 12”7 4125 4§.75 10.45
CRIXL Series 600mA 2" 12”7 41.25 4575 11.00
C@X} Series 450mA  2Y%"" 1277 4125 _45.75 11_.00__

*Selector shaft length measured from tuner front apron
to extreme tip of shaft.

These Castle replacement tuners are oll equipped with memory fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension end
switch for remote control motor drive . . . they come complete with hard-
ware and component kit to adapt for use in thousands of popular TV
receivers.

Order universal replacements out of Main Plant (Chicago)
only.

INC.

MAIN PLANT: 5715 N. Western Ave., Chicago, lllinois 60645
EAST: 41-96 Vernon Blvd., Long Island City, N.Y. 11101

Circle 11 on reader’s service card
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Discover the ease and
excitement of learning
Electronics with
programmed equipment .
NRI sends (1] e

learn the WHY of Electronics, Communica-
tions, TV-Radio the NRI pioneering ‘‘3-Dimensional” way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical
training that gives you priceless confidence as you gain experience equal to many,

many months of training on the job.

NR/—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEW GI BILL /0. serves

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.

8 RADIO-ELECTRONICS
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Earn $5 or more an hour
spare or full time in

TV-RADIO
SERVICING

Color Television has arrived. Sales
are soaring, along with the continu-
ing popularity of other home enter-
tainment equipment like portable
radios, tape recorders, hi-fi sets,
phonographs and auto radios. TV-
Radio servicing is one of your best
routes to spare-time earnings, a
good paying jobor abusiness of your
own. NRI not only trains you quickly
and expertly, but also shows you
how to get started in Servicing soon
after you enroll, earning as you
learn. NRI trains you in today's
methods of installing and repairing
all Electronic equipment for the
home—including booming Color TV.
You even build, experiment with and
keep to enjoy your own solid-state
radio and your choice of black-and-
white or Color TV receiver. Like
thousands of others, you can be
earning $5 or more an hour extrain
spare time starting soon.

There’s money and
success awaiting you in

BROADCASTING —
COMMUNICATIONS

The experience you gain from in-
tensely practical NR{ training in
Complete Communications equals
as much as two years of training on
the job. With NRI, you can train fora
choice of careers ranging from mo-
bile, marine and aviation radio to
TV broadcasting and space commu-
nications. You learn how to install,
maintain and operate today's re-
markable transmitting and receiving
equipment by actually doing it. You
build and experimentwith test equip-
ment, like a VTVM you keep. You
build and operate amplifier circuits,
transmission line and antenna sys-
tems, even build and use a phone-cw
transmitter suitable for transmission
on the 80-meter amateur band.
Whichever of five NRI Communica-
tions courses you choose, you pre-
pare for your FCC License exams,
and you must pass your FCC exams
or NRI refunds your tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TEGHNIGIAN

Electronics touches everyone'slives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thoroughly the practical ““hands on"’
way. You build with, and learn to un-
derstand the functions of, today’'s
miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa-
tion, data processing, ultrasonics,
telemetry. Whatever your interest in
Electronics, NRI training can fill your
needs. Prove to yourself what nearly
a million NRI students could tell you
...thatyou get more for your money
from NRI. Check the postage-free
card and mail it today for your FREE
NRI Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI ., st

explore, discover. Everything you see here is included in one NRI course—including Color TV. Other
courses equaily complete. And you'll be surprised at the low tuition costs. Text for text, kit for kit,

dollar for dollar—you get more
for your money from NRI.

DECEMBER 1968

COLOR TV

TOTALLY

ENGINEERED
FOR TRAINING
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The TRUE electronic solution to a
major prohlem of engine operation!

DELTA'S FABULOUS

MARK TEN

Only $44.95 ppd.
Only $29.95 ppd.

CAPACITIVE DISCHARGE

IGNITION SYSTEM

You've read about The Mark Ten in
Mechanix liustrated, Popular Mechan-
ics, Electronics and other publications!

Now discover for yourself the dramatic im-
provement in performance of your car,
camper, jeep, truck, boat-—any vehicle!
Delta’s remarkable electronic achievement
saves on gas, promotes better acceleration,
gives your car that zip you've always wanted.
Find out why even Detroit has finatly come
around, In four years of proven reliability,
Delta’s Mark Ten has set new records of
ignition benefits. No re-wiring! Works on
literally any type of gasoline engine.

Why settle for less when you can buy the
original DELTA Mark Ten, never excelled and
so unique that a US. Patent has been
granted.

READY FOR THESE BENEFITS?

A Dramatic Increase in Performance and in
Fast Acceleration

A Promotes more Complete Combustion

A Points and Plugs last 3 to 10 Times
Longer

A Up to 20% Mileage Increase (saves gas)

LITERATURE SENT BY RETURN MAIL
BETTER YET —ORDER TODAY!

DELTA PRODUCTS, ue.

P.0. Box 1147 RE « Grand Junction, Colo. 81501
Enclosed is $ [ Ship ppd. {3 Ship C.0D.

|
|
|
|
I Fl d
ease send: .
l [ Mark Tens (Deltakit®) @ $29.95
l (|Z VOLT POSITIVE OR NEGATIVE GROUND ONLY)
| [ Mark Tens (Assembled) @ $44.95
l 0 6 Volt: Negative Ground om[yj - 1R
b ositive Groun
l [ 12 Volt: Specify [ Negative Ground
|
i
|

gar Year. Make.

Name. —

Addre -
City/State. Zip-.
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In_easy-to-build Deltakit®
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NEWS BRIEFS
(continued from page 6)

by NASA scientists to determine if
man can create artificial aurora light
formations in the atmosphere. This
electron accelerator system will be
carried 120-180 miles into space by
an Aerobee rocket to fire a strcam
of charged partictes toward the at-
mosphere. The gun’s reed-switching
mechanism, which fits an 8”-deep gun

platform assembly, is in the fore-
ground. Device was built by Ion

Physics Corp.

‘FLIPPED’ CRYSTAL DELAY LINE

A technique of “flipping” alter-
nate layers of thin-film piezoelectric
transducers makes possible acoustic
delay lines with four times the power
range and twice the frequency range
of earlier transducer crystals. The de-
vices convert electrical signals into

CdS/PbS/CdS TRANSDUCER
Sandwich

Quartz Delay Line

CdS = Cadmium Sulfide, PbS = Lead Sulfide.

sound waves for an interval, then con-
vert the signal back into electricity.
The transducer sandwiches consist of
up to five layers of crystalline piezo-
electric cadmium sulfide separated by
extremely thin crystalline layers of
lead sulphide. The PbS layers, West-
inghouse scientist Dr. John de Klerk
discovered, reverse the transduction
direction of successive CdS layers.
When an electric field is applied across
the crystal, the reversed layers assure
correct acoustical phasing.

TELEVISION FROM SPACE

India is planning a pilot project
for 1971 in which TV broadcasts
from a satellite will be received di-
rectly by 10,000 community reccivers
and rebroadcast to three times as
many sets by vhf stations. Plans call
for eventually broadcasting directly
to all of the country’s villages and
citics. NASA is cooperating with the
Indian Government, and will provide
communication channels for Indian
use aboard a synchronous satellite to
be orbited above the Indian Ocean in
1971. R-E
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new SAMS books

Television Service Training Manual,
2nd Edition

by Edward F. Rice. Updated and expanded to
include new servicing short cuts and tests,
this book is the key to quick and profitable TV
repair for both beginners and experienced
| technicians. Through the use of skillfully
chosen circuit test points, and text keyed to
the schematics, troubles are quickly isolated
to specific components. Thorough treatmen}
of all sections of the TV receiver, and wide
use of schematics, charts, and drawings pro-
vide you with rapid, sure-fire analysis and
repair procedures. 240 pages.

Order 20628, 0Ny . .duaeenainsboeesson $4.95

101 Questions & Answers About
Auto Tape Units

by Leo G. Sands. The answers to your ques-
tions about the increasingly popuiar automo-
bile tape playing units are presented in easy-
to-understand question and answer form. The
information you want is contained ip six sec-
tions dealing with tape cartridges and cas-
settes, cartridge and cassette players, cir-
cuitry, installation procedures, troubleshoot-
ing, and maintenance. 72 pages.

Order 2067, ORIy s ar v s - . o ogs 8 AL $1.75

101 Easy Test Instrument Projects

by Robert M. Brown & Tom Kneitel. If you are
interested in the fun and challenge of build-
ing your own money-saving test equipment,
this book is for you. Most of the projects in
this book cost less than $5 to build and can
be put together in a single evening. Projects
range in complexity from a simple continuity
tester to a sound level meter or a radiation
finder; also includes power supplies, signal
tracers and injectors, meters, generators,
transistor testers, picture tube rejuvenators,
metal locators, flashlight cell chargers, and
many others. 128 pages.

Order 20673, only......... % oY dmad ko $3.25

Electronics in Photography

by Byron G. Wels. Whether you are a photog-
raphy fan or an électronics man, you will
enjoy this informal, clear explanation of how
electronic photographic equipment works.
Practical theory covers converting electricity
into light (lights, lamps, and flash units) and
the reverse (photocells); discusses timing and
timing devices, controls, electronic cameras,
and synchronization of sound and film. Also
includes chapters on wiring the darkroom and
making repairs. 128 pages.

Order 20672, 0nly.....coviviieisiancns $3.50

FET Principles, Experiments,
and Projects

by Edward M. Noll. Covers the operating
principles of FET's (field effect transistors)
for the audio enthusiast, radio amateur, short-
wave listener, CB'er, and experimenter. Theory
coverage is basic, with emphasis on practical
mathematics used in the featured experiments
and projects. Inserting proper component
values for favorable circuit operation is taught
by use of pegboard or simple chassis mount-
ing arrangements. Includes chapter on FET
mathematics. 272 pages.

Order 20594, 0Ny ..o .vivacsossannans $4.95

These and over 300 other SAMS books are
available from your Electronic Parts Distributor

| Order from your Sams Distributor today, or mail
to Howard W. Sams & Co., Inc., Dept. RE-12
4300 W. 62nd Street, Indianapolis, Ind. 46268

I Send me the following books:

Circle 14 on reader’s service card

Howard W. Sams & Co,, Inc.l

] 20628 [l 20673 1 20594
120671 1 20672
: $ enclosed 1
|
Name - {
I
| Address I
!
; City I|
| g )
| State Zip |
1 |
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> Viewed
from a

You can't get a better buy for yaur 12w hi-fi system than a Shure cartridge, whether it's the
renowned “‘Super Track” V-15 Typ 2 B zt $67.30 or the new M31E Easy-Mount “Hi-Track” at $49.95,
made in the tradition of all fine Share czrtridges. If you're new to hi-fi, benefit from the published
opinions of experts the world over: th2Shure V-15 Type II Super Track makes a decidedly hear-
able difference. If you want to spend less, the M31E is right for you. You can always *“trade-up” to
a V-15 Type |l at a later date. Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, lllinois 60204.
NEW! M91E Hi-Track Elliptical Cartridge with optmized design parameters for trackability secord only to the

incomparable V-15 Type I, Bi-radlal .0002“ x .0007” dlamond stylus. 20-20,1100 Hz, Channel Separation: mora than

25 db @ 1 KHz. Tracking force sange % to 1Yz grams. Trachability specifications @ 1 gram: 20 cm/sec @ 4C0 Hz.;
28 cm/sec @ 1 KHz,; 25 cm/sec @ 5 KHz.; 18 cm/uec @ 10 KHz. $4

Circle 15 on reader’s service card
DECEMBER 1968
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dollar and sense
standpoint

© 1968 SHURE BROTHERS, INC.
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convgrsation
piece.

Just look at the Pace Base! Forget for
a second that it’s the complete CB two
way radio that needs no extras. What
makes 1t more unusual is how it looks.
So attractive, so decorative. With wood
grained cabinet and elegant over-all
appearance, even the lady of the house
likes to have it around. The Pace Base
Station is neat—and complete. Included
in one unit are standing wave ratio
meter, power meter, S meter and vari-

able output control mike. All for $330.00.

See your electronic dealer or write us.

((p) PACE COMMUNICATIONS CORP
a NOUATECH company

24049 S. Frampton Avenue, Harbor City, California 90710
ENGINEERED WITH THE ENGINEER IN MIND
Circle 16 on reader’s service card
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I WANT AN INDEX

Just looked at the December 1967
index and from what T saw, I would
very much like you to continue with
your annual indexes.

In earlier indexes (1950’s) the
hig problem was that you had to look
under almost all the headings to find
what you were after and cven then
you might only get part of what was
covered in that year since the Corres-
pondence, Noteworthy Circuits, and
Try This One columns usually weren’t
listed.

One idea which I would like to
see you incorporate is to publish the
yearly index and also an index cover-
ing a period of five or ten years.

KEITH MUDDLE
Stratford, Ont., Canada

We'll compromise. There will be
an index in the December 1968 issue.
But it will be shortened somewhat.
It will list all articles and monthly
columns. However, it will not break
down each department in detail. The
space we save will be used to present
vou with an extra article.

\ V%
NEW RESISTANCE BRIDGE

Recently the United States Pat-
ent Office granted me a patent on a
new resistance measuring bridge.

To measure the resistance of an
ordinary carbon resistor, we normally
use an ohmmeter. But an ohmmeter
is unreliable when measuring the re-
sistance of a 12 % wircwound resistor.
To measure the resistance of such pre-
cision wirewound resistors we usc a
Wheatstone bridge.

But resistance can be mecasured
to a remarkable degree of perfection.
Many instruments have been made
that depend on resistance change to
measure temperature, chemical com-
position, strain, etc. To measure the
temperature from the planct Mars re-
quires something more accurate than
a Wheatstone bridge. The Bucher
bridge, my invention will do it.

The Bucher bridge will measure
as accurately one mile from the un-
known resistor as it will three inches

14 RADIO-ELECTRONICS
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for
her...

~

2 FREE PAIRS

of famous
KAYSER®

SIMPSON ELECTRIC COMPANY

B

% 160 Handi-VOM'

-
e

o | Wiy

x g 11

-

Wouldn't ou like your
wife to give you a 160
VOM this Christmas?

Right now at participating Simpson distributors
... the 160 Christmas package. Your wife buys
the 160 Handi-VOM® for you—and receives a
bonus for herself. Two free pairs of famous
Kayser gloves!

Kayser, as your wife knows, is the quality
fashion glove sold in fine stores. She’ll receive a
black and a white pair, in stretch nylon, free
with the Simpson 160.

And you will get the one hand-size VOM with
full-size VOM accuracy and sensitivity. Its vir-
tually friction-free Taut Band movement 1S
protected by a varistor from even 200,000%
overloads. The five resistance ranges, combined
with low millivolt and microvolt ranges, are just
what’s needed for work on today’s solid-state
circuits. _

Your Simpson distributor has been alloted
only a limited supply of special 160 Christmas
packages—so hurry!

Look for the special
Simpson 160 Christmas
Package at your local
Electronic Parts Distributor

160 Handi-VOM? complete
with batteries, test leads, and
operator’s manual. . . .. $53.00

5200 W. Kinzie Street, Chicago, lllinois 60644 - Phone (312) 379-1121

DECEMBER 1968
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BREAKTHBOUGH

IN ELECTRONICS CALCULATING

Still plodding through math and electronics
probtems the slow pencil-and-paper way?
Smash the paperwork barrier with this new
Electronics Slide Rule.

Even if you've never used a slide rule
before, you can whiz through resonant fre-
quency calculations and inductive or capaci-
tive reactance problems. You can find
reciprocals for resistance formulas in-
stantly. You can even locate tricky decimal

You can also work regular math proh-
lems in a ftash: multiplication, division,
square roots, logarithms, trigonometry.

Anyone can use this sturdy 12-inch, all-
metal slide rule. We show you how with
our complete 4-lesson instruction course.
Stide rufe, course, and handsome leather
carrying case deliberately priced low as our
way of making friends with men in Elec-
tronics. FREE booklet gives full details.

points in a jiffy.

Maif coupon below today.

Circle 17 on reader’s service card

[ e e e e e — — - = -
I MAIL THIS COUPON FOR FREE BOOKLET |
& B
l c l Cleveland Institute of Electronics How to Sulve Electronics Problems in Seconds I
| 1776 E. 17th St. Cleveland, Ohio 44114 e | |
| Please send me, without charge or obligation, your booklet == === ry ey |
| describing the Electronics Slide Rule and 4.1eSSON INSIrUC- I ‘." |
tion course. Also FREE if | act at once—a handy, pocket- [EETRSEIERTIT TR
| sized Electronics Data Guide. |
| !
| Name |
I iplease print} l
I Address — |
| City — L State Zip |
| Accredited Member National Home Study Council - A Leader in Electronics Training...Since 1934 RE-159 __Il
L e e e ——— e e e . ——— o e e

schober
Recital
organ

1]
§ %

*Includes

finished walnut console. (Only $1361
if you build your own console.) Amplitier,
speaker system, optional accessories extra.

You couldn’t touch an organ like this in a store for less than
$4,000—and there never has been an electronic instrument with
this vast variety of genuine pipe-organ voices that you can add
to and change any time you like! All four families of formal pipe
tones are present in variety to delight players of classic and
religious music. Yet you can change the entire organ for popular
and theatrical sounds, or plug in special voices for barogue,
romantic, or modern repertoires. If you've dreamed of the sound
of a large pipe organ in your own home, if you're looking for an
organ for your church, you'll be more thrilled and happy with a
Schober Recital Organ than you could possibly imagine —kit or
no kit.

You can learn to play it—and a full-size, full-facility instrument
is easier to learn on than any cut-down “home’ model. And you
can build it, from Schober Kits, world famous for ease of assembly
without the slightest knowledge of electronics or music, for de-
sign and parts quality from the ground up, and—above all—for
the highest praise from musicians everywhere.

Send right now for the full-color Schober
catalog, containing specifications of all five
Schober Organ models, beginning at $599.50.
No charge, no obligation. If you like music,
you owe yourself a Schober Organ!

I The(%MOrgan Corp., Dept. RE-61

I 43 West 61st Street, New York, N.Y. 10023

free 7-inch “sample’” record.

|
|
| ] Please send me Schober Organ Catalog and |
|

] Enclosed please find $1.00 for 12-inch L.P. |

I record of Schober Organ music. |
I NAME. :
| ADDRESS :
: CITY. STATE Z1P J

Circle 18 on reader’s service card

www americanradiohistorv com

Fig.!

ol
L

Fig. 4
from the same unknown resistor.
Fig. | shows a conventional

Wheatstone bridge. Figs. 2, 3 and 4

arc forms of the Bucher bridge. Fig.

2 is the hexagon bridge. Fig. 3 is the

octagon bridge. Fig. 4 is the decagon
bridge.

Dr.J. F. BUCHER

2980 River Road

Fugene, Ore.

Hate 10 sav it, Doctor, bui you're
a tease. You've got ro tell us more.
How does the bridge work? What's
vour patent number? How do you
make those long-distance measure-
ments? Put it all rogether and you
may end up with an article R-E
readers would find fascinating.

EAVESDROPPING DROPOUT

Len Buckwalter’s article, “Eaves-
drop on Aircraft, Fire & Police” was
interesting (August 1968). But like
all other articles on the subject, he
neglected the 450-470-MHz band.

In Fig. | the band is listed and
that’s about it. Not a word is men-
tioned about converters Or reccivers.

A few converters are available
for the uhf band. They are not easy to
locate, but do exist. The Ameco model
CUT is probably the best on the
market. Olsen sells onc called the
Clark 450. And the Electra Corp.
makes two units called the Little Tiger
and the Eavesdropper Jr.

KEN GREENBERG
Chicago, IlI.

Ok, Ken, you've filled that gap your-
self. Thanks for the comments. But
until 450—470-MHz gear is readily
available at reasonable prices, mary
readers cannot get it. R-E
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Another benchwarmer?

Not this one. Our new B&K
Diagnostic Oscilloscope is more
than re-engineering of an old
model to keep pace with TV
technology. It is instead a basic
departure from all other
oscilloscopes. A departure that
has simplified a complex
instrument to make T T P

it easier for you to ®
use. But there’s ®
something else.

What this AN
oscilloscope has is =
exclusive. An o
Intermittent Analyzer %
with electronic memory—and
optional remote Audio/Visual
Alarm.

With it, the elusive intermittent
conditions that make so many
TV sets tough dogs can now be
detected and identified in your
absence. Preset one control.

DECEMBER 1968

When the faulty stage is detected,
you’ll know about it as soon as
you come back from service calls.
Then run the scope overnight

to check another set for an
intermittent condition.

All this adds up to greater
shop efficiency, more time for
profit-making service calls and a
lot more mileage out of a very
fine diagnostic oscilloscope.

An oscilloscope that shows
vector patterns exactly as
specified by color TV
manufacturers. (All vectorscope
inputs and controls are
conveniently located on the front
panel.) Also allows you to
read peak-to-peak voltages in all
ranges on a double-scale
calibrated screen—just by turning
a switch. (As the range is
selected, the appropriate scale
lights automatically.)

Circle 19 on reader’s service card
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Automatic synchronization
locks in all patterns at any signal
level or frequency. There are
also fewer controls and these
are positioned for
easier operation.

Give our Diagnostic
Oscilloscope some thought.

It’s worth it not to be sidelined
with a benchwarmer. See your
B&K Distributor or drop us a note
for detailed literature on

Model 1450 and our full-line test
equipment catalog, AP-24.

DIAGNOSTIC OSCILLOSCOPE
Model 1450, Net: $27995

B & K Division of DYNASCAN CORPORATION
1801 W. Beile Plaine - Chicago, lllinois 60613
Where electronic innovation is a way of life.

17
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Two more examples of how
RCA Institutes provides
up-to-the-minute Home Training
in all phases of electronics:

NEW CATV
LESSONS

The demand is heavy for technicians
in the booming field of CATV
(Community Antenna Television
Systems).

CATV was initially used to make it
possible for large numbers of
television receiver users to get good
reception in remote areas through
the use of a common antenna. It now
brings to more people more programs
than are available from local stations.
It also improves reception where
multipath signal transmission exists.

RCA Institutes includes two
comprehensive lessons, covering the
practical phases of CATV systems
and servicing in Television Servicing
and Communications courses and
programs at no additional total
tuition cost. Getin on the ground
floor of this rewarding and expanding
field. Send for full information today!

\\

Prepare yourself

W

NEW
COLOR TV KIT

To make courses even more practical and
to better prepare you for a more rewarding
future, RCA Institutes now includes an
exciting Color TV Kit in both the
beginner’s program and the advanced
course in color TV servicing. The cost

of the kit is included in the tuition—
nothing extra to pay. You also get five
construction/experiment manuals plus

a comprehensive service manual.

You’ll receive all the materials and
components to perform over 50
information-packed experiments. When
you finish you'll have constructed an
18” (measured diagonally) high quality,
color TV set, complete with rich

cabinet in wood grain design.

Get all the details on RCA Institutes’
valuable new Color TV Kit!

SEND THE ATTACHED CARD TODAY!

\G_ .

\

for a career
in the expanding
field of CATV. ==

3 \

18

This is the high quality
color TV set you'll
construct, complete

with rich cabinet
in wood grain design.

www americanradiohistorv com
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Learn electronics at home faster, easier,

almost automatically—with RCA AUTOTEXT

Are you just a beginner with an interest
in the exciting field of electronics?

Or, are you already earning a living in
electronics and want to brush-up or
expand your knowledge in a more
rewarding field of electronics? In either
case, AUTOTEXT, RCA institutes’ own
method of Home Training will help you
learn electronics more quickly and with
less effort, even if you’ve had trouble
with conventional fearning methods

in the past.

THOUSANDS OF WELL PAID JOBS
ARE OPEN NOW TO MEN SKILLED
IN ELECTRONICS!

Thousands of well paid jops in
electronics go unfilled every year
because not enough men have taken
the opportunity to train themselves for
these openings. RCA Institutes has done
something positive to help men with

an aptitude and interest in electronics
to qualify for these jobs.

HOME STUDY CAN TRAIN YOU FOR
REWARDING CAREER OPPORTUNITIES

To help fill the “manpower gap” in the
electronics field, RCA Institutes has
developed a broad scope of Home
Training courses, all designed to lead
to a well paying career in electronics

in the least possible time. You also have
the opportunity to enroll in an RCA
‘“Career Program” exclusively created
to train you quickly for the job you
want! Each “Career Program’ starts with
the amazing AUTOTEXT Programmed
Instruction Method. And, all along the
way, your program is supervised by
RCA [nstitutes experts who become
personally involved in your training

and help you over any “rough spots”
that may develop.

VARIETY OF KITS ARE YOURS TO KEEP

To give practical application to your
studies, a variety of valuable RCA
Institutes engineered kits are included
in your program. Each kit is complete
in itself, and yours to keep at no extra
cost. You get the new Programmed
Electronics Breadboard for limitless
experiments, including building a
working signal generator, multimeter,
and a fully transistorized
superheterodyne AM receiver.

DECEMBER 1968

ONLY FROM RCA INSTITUTES—
TRANSISTORIZED TV KIT—
VALUABLE OSCILLOSCOPE

All students receive a valuable
oscilloscope. Those enrolled in the
Television program receive the all-new
transistorized TV Kit. Both at no extra
cost and only from RCA Institutes.

CHOOSE THE “CAREER PROGRAM”
THAT APPEALS MOST TO YOU

Start today on the electronics career of
your choice. Pick the one that suits you
best and mark it off on the attached card.

Television Servicing
Telecommunications
FCC License Preparation
Automation Electronics
Automatic Controls
Digital Techniques
Industrial Electronics
Nuciear Instrumentation
Solid State Electronics
Electronics Drafting

SENEENEEEN

ADVANCED TRAINING

For those already working in electronics,
RCA Institutes offers advanced

courses. You can start on a higher level
without wasting time on work you
already know.

2 CONVENIENT PAYMENT PLANS

RCA Institutes offers a unique tuition
plan that lets you progress at your own
pace. You only pay for lessons as you
order them. You don’t sign a contract
obligating you to continue the course.

There’s no large down-payment to lose
if you decide not to continue.

However, if you desire, RCA Institutes
also offers a convenient monthly
payment plan.

CLASSROOM TRAINING ALSO
AVAILABLE

If 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
laboratory 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 regutarly
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.I. Bill.

Accredited Member
National Home Study Council

Please rush me FREE illustrated catalog. | understand that | am under no obligation,

i e e e s B
| IF REPLY CARD IS DETACHED—SEND THIS COUPON TODAY
| RCA INSTITUTES, Inc., Dept. REQ-D8

| 320 west 31st Street, N.Y., N.Y. 10001

i

| and that no salesman will call.

I

| Name ——

| {please print)

| Address

| .

I City.

: State Zip.
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fnow...a dozen tools
for dozens of iun§

No. 99PS-50

Really compact, this new nutdriver/
screwdriver set features 12 interchange-
able blades and an amber plastic (UL)
handle. Al are contained in a slim,
trim, see-thru plastic case which easily
fits hip pocket. Broad, fiat base permits
case to be used as a -bench stand.
Ideai for assembly and service work:

7 NUTDRIVERS:

3/16”, 7/327, 174",
9/32~, 5/16”, 11/32",
3/8" hex openings.

2 SLOTTED
SCREWDRIVERS:
3/16" and 9/32" tips.

2 PHILLIPS
SCREWDRIVERS:
1 and #2 sizes.

EXTENSION BLADE:

Adds 4~ reach to
driving blades.

HANDLE:

Shockproof, breakproof. Exclusive, positive
locking device holds blades firmly for turn.
ing, permits easy removal.

WRITE FOR’
CATALOG 162

XCELITE, INC., 12 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

Circle 21 on reader’s service card

In the Shop .

.. With Jack

By JACK DARR E
SERVICE EDITOR
SIGNAL TRACING COLOR TV

THERE ARE A COUPLE OF COLOR TV ) . A
circuits that we ought to get straight- fliliiaeola L i youn servace
ened out. It'll make things -casier, problems—TV, r‘r’_ldm’ audio DI gen-
when you run into color trouble— eral and mdustn:xal c'lcc'trf)mcs. We
all colors or any one color that isn't answer all questions individually by
what it ought to be. mail, free of charge, and the more in-

Check the picture tube first, of teresting on’es will be printed h.ere.
course, and try new tubes in the | o ,HIflyO"rebreaHy ::uld(, e, Th
demodulators and bandpass ampli- el do dur st fs liofp Fow. Dont
fiers. After that, if you've still got the forget to enclose a S,tammd’ ,Self‘adf
same trouble, try signal tracing. dressed c':nvclopc. ‘iVntc: Service Edi-

Thie signal to check comies from tor, Radio-Electronics, 200 Park Ave.
the bandpass amplifier and goes B e
through the three demodulators to the
picture-tube grids. Put a color-bar
signal into the set and follow it with blue and green guns, that’s what
—you guessed it—a scope. Incident- you’d see.

ally, a wide-band scope is not abso-
lutely essential for this, though it’s
nice. You can use a narrow-band
scope, but a low-capacitance probe is
necessary. What you follow is prac-
tically an audio waveform. The 10
color bars are basically a waveform
with a fundamental of about 160
kHz. (Each “bar” is a pulse at 157.5
kHz.)

Take the red signal, for instance.
Look at it on the grid of the red
(R—Y) amplifier (Fig. 1). This odd-
looking pattern means that the red
gun conducts whenever the peaks of
the “bar” signal drop below the im-
aginary center line of the waveform.
Each pip is one bar. On that basis, the
third bar from the left should be the
brightest—pure red. If you kill the

Fig. 1—Color-bar signal on R—Y grid.
Each pip is one color generator bar.
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You're on the grid, so the nega-
tive signal peaks make the tube’s
plate current drop and the plate
voltage rise. You get a positive volt-
age peak on the plate. Since this is
dc-coupled to the red CRT grid, it
makes that gun conduct more, causing
a hrighter red bar.

The plate waveform should look
exactly like the grid waveform but
inverted (Fig. 2). Gain? Easy to
check. First read the p-p amplitude of
the grid signal. Then read the plate
waveform the same way. The normal
p-p amplitudes are usually on the
schematic, but even if they aren’t, you
can tell from the ratio between the
two.

In a Motorola 908 chassis, for in-
stance, there’s about 13 volts p-p on

P
'v"!"\“ﬂl-\\'\";w—* % JF.
‘ -

l"l

Fig. 2—Inverted plate waveform. Check
gain by comparing with the grid signal.
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Scott’s new LR-88 receiver takes the

T

out of kit building

Building a kit used to be something you couldn’t do with ladies and children present,
but Scott’s new LR-88 AM/FM stereo receiver kit has changed all that. First,
there’s the instruction manual. In clear and simple language, it leads you, step-by-
step, through every stage of the assembly process. And each stage is illustrated . . .
full-size, full-color. Next, there’s Scott’s ingenious new Kit-Pak®. The parts for each
assembly stage are in individual compartments, keyed to the instructions. All

wires are color-coded, and pre-cut and pre-stripped to the proper sizes. Difficult

or critical sections are pre-wired, pre-aligned, pre-tested, and factory-mounted

on printed circuit boards. Is soldering your bugaboo? Scott has provided

push-on solderless connectors for the hard-to-get-at spots.

About thirty painless hours after you've started, you’ve completed one great
receiver. The LR-88 is the 100-Watt kit brother to Scott’s finest factory-wired
beauties. It includes the famous Scott silverplated Field Effect Transistor front end,
Integrated Circuit IF strip, all-silicon output circuitry . . . in fact, all the goodies
that would cost you over a hundred dollars more if Scott did all the assembling.
Performance? Just check the specs below . . . and you’ll be amazed at how great

a receiver sounds after you’ve built it yourself. Treat yourself to a weekend of fun
and years of enjoyment . . . see the Scott LR-88 at your dealer’s today.

LE-88 Control Features: Dual Bass and Treble; Loudness; Balance; Volume
compensation; Tape monitor; Mono/stereo control; Noise filter; Interstation
muting; Dual speaker switches; Stereo microphone inputs; Front panel
headphone output; Input selector; Signal strength meter; Zero-center meter;,
Stereo threshold control; Remote speaker mono/ stereo control; Tuning
control; Stereo indicator light.
LR-88 Specifications: Music Power rating (IHF), 100 Watts @ 4 Ohms;
Usable sensitivity, 2.0 #V; Harmonic distortion, 0.6 % ; Frequency response,
15-25,000 Hz = 1.5 dB; Cross modulation rejection, 80 dB; Selectivity, 45 dB;
Capture ratio, 2.5 dB; Signal/ noise ratio, 65 dB; Price, $334.95.

Circle 100 on reader’s service card
DECEMBER 1968

www americanradiohistorv.com

You'll swear by it

=

(D A A A o |
[ISCOTT:
Write for complete information on
the new Scott components and kits.
H_.H. Scott, Inc., Dept. 570-10,
Maynard, Mass. 01754

Export: Scott International,
P.O. Box 277, Maynard, Mass. 61754

Walnut case optional extra  ©® 1968, H.H. Scott, Inc.
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The RCA WT-509A Picture Tube Tester is a precision
instrument in the famous RCA tradition. It tests both
color and black and white picture tubes foremission
quality, interelectrode leakage, and shorted ele-
ments. It's all solid-state AND |IT'S ONLY $118.00.*

o
CoLOR BR/DOT/CROSSHATE

GEnERNTOR

The RCA WR-64B Color-Bar/Dot/Crosshatch Gen-
erator has for years been the finest instrument of its
type. Exceptionally stable, portable, it's a precision
instrument designed for use in the laboratory and
factory as well as for servicing on-the-bench and in-
the-home. AND IT'S ONLY $129.00.*

*Optional Distributor resale price.

For a complete catalog of descriptions and specifications for all
RCA test equipment see your RCA Test Equipment distributor or write
RCA Electronic Components, Commercial Engineering, Department

LOOK TO RCA FOR INSTRUMENTS TO TEST/MEASURE/VIEW/MONITOR/GENERATE m

No. L-39WA, Harrison, N.J. 07029.
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1 GENERATOR
WA 502/

The RCA WR-502A “CHRO-BAR” color-bar genera-
tor has even more features than the famous WR-64B.
[t's all solid-state, battery operated. |t provides color
bars, dots, crosshatch, vertical lines, horizontal
lines, blank raster. It has rock-solid stability. All new
circuit design. THE “CHRO-BAR"” ISONLY $168.00.*

]

RADIO-ELECTRONICS
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enerate

The RCA WR-50B
RF Signal Genera-
tor with sweep features
~ is versatile, portable,

> and exceptionally
: well suited for align-
ment and signal tracing of AM, FM,
hi-fi and citizen’s band receivers
and trouble-shooting in nearly all
sections of TV receivers. ITS ONLY
$65.00.% Also available in an easy
to assemble kit, WR-50B(K).

The RCA WP-700A and WP-702A
Power Supplies are extremely re-
liable, solid-state, constant voltage
DC power supplies that provide 0
to 20 volts dc at current levels up to
200mA. WP-702A is actually identi-
cal to WP-700A, except it is a dual
unit with two complete power sup-
ply sections. WP-700A IS ONLY
$40.00* in quantities over five, and
WP-702A 1S ONLY $73.00* in quan-
tities over five. Prices on less than
five units are $48.00% and $87.00%
respectively.

@  ad.
§ o5 i ‘Iln’?"’z
K7 2

== -

The RCA WA-504A Transistorized
Sine/Square Wave Audio Signal
Generator covers a frequency
range from 20 Hz to 200,000 Hz with
exceptional frequency stability. For
use in audio, hi-fi and general elec-
tronics applications, as well as in
electronics training, demonstra-
tions and lab work. ONLY $95.00%

The RCA WR-70A RF/IF/VF Marker
Adder is designed for use with con-
ventional markers and sweep gen-
erators such as the RCA WR-39,
WR-89 and WR-99 series calibra-
tors and the WR-59 and WR-69 se-
ries sweep generators to produce
clean, narrow markers on the
sweep-response curve on an oscil-
loscope. AND IT'S ONLY $96.00.*

*Optional Distributor resale price.

The RCA WR-69A Television/FM
Sweep Generator is designed for
lab, service, and production appli-
cations for sweep-frequency align-
ment of color and black and white
TV receivers and broadcast FM
receivers. It's also used to align
VHF tuners, picture-and-sound IF
amplifiers, video amplifiers and
chrominance circuitry in color TV
receivers. AND IT’"SONLY $295.00.%

The RCA WR-99A Crystal-Cali-
brated Marker Generator combines
in one compact, accurate, and
stable instrument the functions of
a multiple-marker generator, crys-
tal calibrator and a heterodyne fre-
quency meter. ldeal for servicing
and aligning color and black and
white TV receivers, communica-
tions and other equipment in the
frequency range of 19 to 260 MHz
ONLY $256.50.%

For a complete catalog of descriptions and specifications for all RCA test equipment
see your RCA Test Equipment distributor or write RCA Electronic Components, Com-
mercial Engineering, Department No. L-39WB, Harrison, N. J, 07029.

LOOK TO RCA FOR INSTRUMENTS TO TEST/MEASURE/VIEW/MONITOR/GENERATE

DECEMBER 1968
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the grid and 130 volts p-p on the

I plate, for a gain of 10. In a RCA
CTC19, 10 volts grid, 100 volts plate,
- p-p, and so on.

MODEL 3000 FET VOM The blue will show about the

same gain as the red. The green,
however, will show the lowest p-p
voltages of them all—usually about
half the voltage of the other two.
The relationship between grid and
plate waveforms are the same.

A unigue
o 8 What does this tell you? Well,
a”d eff,c,e”t if you think one color is weak, check

the p-p amplitude of the bar signals
in and out of the amplifier stage for

illStfllmellt that color. In circuits which do not

use the separate red-, green-, blue-

bridyi”y the yap amplifier tubes, check the demodula-

tor stages.

Phasing of color and burst sig-

betWEEII a nals is supposed to be very difficult.

3 Why? If the “high bar” isn’t in the

right place for any given plate, then

mu,tlmEter a”d a the phasing is off. If the No. 3 bar

. = on the red plate is not “on top” or

dlyltal VOltmeter! the No. 7 bar is high, this shows you
the trouble.

You can correct it by retuning

the reactance coil or making whatever

Delta, pioneer of the famous Mark Ten® CD System, adjustment is recommended in the
now offers a compact, versatile, and extremely service data for the particular circuit,
sensitive VOM which combines FETs and iCs for while watching the waveform on the
extreme accuracy. Compact (6%2” W x 8” Hx3%2" plate. The PHASING control makes the
D), portable, wt. 3% high bar “walk” along the waveform.
Ibs. In full production 95 So does the TINT control.
at only Here's a handy tint control test.

ppd. Set the control in the center of its
rotation, and check any of the plates
., for proper positioning of the high bar.
Wou,d you be,leve" If it's off, retune the phasing just a
1. Mirror scale 200~ A D’Arsonval meter wee bit until it’s right. Then check
_ Inte - . molifi ex ce to sce that the tint control will walk
2 tgrated circuit !IC) operational amplifier for extreme accuracy the high bar back and forth along
3. FET input stage with current regulator the waveform. Normal movement
4. Two stage transistor current regulator and Zener diode on OHMS for ought to be at least one bar on either
absolute stability and accuracy side of the correct position.
5. Voltage clippers for protection of input stage Th(c] COLOR Cbontrol will vary the
6. Fully temperature compensated for low low zero drift amplitude of the bars. Make sure that
[ . it is set at the specified position before
7. Ten turns ZERO and OHMS adjust potentiometers making any p-p voltage readings in
8. Epoxy glass circuit boards and metal case this circuit. You can also tell whether
9. Enclosed switches the color control i.s working as it
: . should—just move it and watch bar
10. Uses readily available type AA cells height.
11. Uses standard test leads for maximum flexibility and ease of There you have it. If you use
measurement the right equipment in the right way,
12. 10 Megohms input impedance and interpret your resuits correctly,
e ——————————— ] | it’s just as easy to follow the signal
| RE through these stages as it is in an
Available in Kit form: | DELTA PRUDUCTS INc audio amplifier. More on other cir-
an | AA ! . cuits in this sectio t month. R-E
Feedback network with | P.0. Box 1147, Grand Junction, Colorado 81501 ULl e )
pre-selected compo- I )
n.ents tq ellrplnate all | 1 enclose $ . Please send postpaid: .—_-_—commc NEXT MONTH
final calibration. Ready | . Model 3000 FET VOMs @ $74.95 assembled In January, Service Editor Jack Darr looks at
t se wh assem- 2 some peculiar problems caused by faulty
b(:edll' % m I Model 3000 FET VOMs @ $59.95 kit form bandpass amplifier and burst circuits. What
) | Name happens to scope patterns and color bars with
” | - weak burst or sync? How do you check inter-
Kit: | Address action between the horizontal hold control and
35995 | color sync?
Only ppd. | City/State— ' Zlp
| el 26 RADIO-ELECTRONICS
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are "‘signal customized”’
for better color reception...

““the ANTENNA that captures the RAINBCW™

FINCO has developed the Color Spectrum Series of antennas — “Signal
Customized”’ — to exaclly fit the requirements of any given area.
Therz is a mode! scientfically designed and engineered for y>ur area. ‘

Check this chart for the FINCO ““Signal Customized'* Antenna best suited for your area.

UHF SIGNAL Strength of VHF Signal at Receiving Antenna Location
AT RECEIVING
ANTENNA VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL
LOCATION STRONG MODERATE WEAK VERY WEAK
e Y v ‘ v
\ \ \\ v . %@\
NO UHF LAy % & T
|t . ||
£s-V3 £sVs  CSV7 ¢S-V10 CSVI5  CS-VI8
$11.50 $18.50  $25.95 $37.95 $50.95  $59.50
5 ARE R | |
UHF_SIGNAL \%é’ ‘ =
STRONG -
n— es-ut CSB1 £s-¢1 £s-C1
$10.50 $31.50 $45.95 $45.95
1 - 1y A 2
e W \w [ |\ ’ J
WEAK = 3 N
U £s-u2 £SB82 £8-C2 £s-b3
$15.95 $41.95 $54.50 $73.50
\ \ \ \ vy \ \ \
UHF SIGNAL . = et ===
VERY WEAK =y = —= <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>