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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.

(1960, or later)

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 cdditional ciﬁurge)

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.

Remove all accessories . . .

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,

or dismantling charge will apply.

® CUSTOM REPLACEMENTS

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT LF. OUTPUT
No. HEATERS Min* Max* Snd.  Pic. PRICE
CR6P  Parallel 6.3v  1%” 37 4125 4575 8.9
CR7S  Series 600mA 13/1” 3”7 4125 4575 9.50
CR9S  Series 450mA 134 3”7 4125 4575 9.50
CR6XL Parallel 6.3v  2%” 12”7 4125 4575 1045
_C‘R7XL Series 600mA 212" 127 41.25 4575 11.00
CRIXL Series 450mA 2V 12”7 4125 4575 11.00_

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

These Castle replacement tuners are all equipped with memory fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and
switch for remote control motor drive . . . they come complete with hard-
ware and component kit fo 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: 130-01 89th Rd., Jamaica, N.Y. 11418

Circle 8 on reader service card
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Grantham School of Engineering RE-4-70

1505 N. Western Ave., Hollywood, Calif. 90027

Gentlemen:

Please mail me your free Bulletin which explains how
the Grantham home-study educational program can pre-
pare me for my Associate in Science Degree in Elec-
tronics Engineering.

Name Age
Address
City State Zip

Grantham School of Engineering

has conferred on

John Doe

the degree of

Associate in Science in Electronics Engineering

with all the rights and privileges thereunto appertaining.  In witness thereof this diploma duly signed

has been issued by the School Admimstration upon recommendation of the faculty at the Schoo! on this

Lo Ctatce 0¥
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N\t cprts U [ Gma.

Grantham School of Clngineering

has conferred on

John Doe

the degree of

Bachelor of Science in Glectronics Cngineering

witfi all the rights and Priviledes thetrunta xppectaimng. An witness thereof this diplema

bulp signed bas been issurd be the Bcbool Admunistration upon recommendation of rhe
LT % 4
taculty at the schookan this_LAILI yap ot LALC b L€
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Grantham School of Engineering

Home Study Division
1TED "
+2° Scy,

¥ % &4
ome g1

(213) 469-7878

& %, 1505 N. Western Ave.
f - Hollywood, Calif. 90027
- 2
% S Telephone:

Three Big Steps
to Success...
in

ELECTRONICS
ENGINEERING

There they are — three big steps that lead clectronics tech-
nicians to greater success — three deliberate steps to grearer
recognition and more income. Your future is shaped by the
moves you make — by the steps you take. Begin now with
Step #1.

STEP #1 is a simple request for full information on the
Grantham Elcctronics Degree Program. You take this first
stcp by filling out and mailing the coupon. Then, we mail
our catalog to you; we do not send a salesman.

STEP #2 is carning your Associate in Science Degrec in
Electronics Engineering (the ASEE). If you have completed
at least one year of fulltime experience as a bona fide elec-
tronics technician, you may carn your ASEE Degree almost
entirely by correspondence — including a minimum resident
attendance of only two weeks.

STEP #3 is carning your Bachelor’s Degree in Electronics
Engineering. Upon carning your ASEE Degrec you may
have reached your objective, or you may wish to continue
and carn your BSEE Degree. The Grantham BSEE Degree
program is offered in evening classes in Hollywood, and is
designed especially for employed engineering technicians
who hold the ASEE Degree.

Accreditation, and G.I. Bill Approval

The Home Study Division of Grantham School of Engineer-
ing is accredited by the Accrediting Commission of the
National Home Study Council. Both the Home Study Divi-
sion and the Resident Division are approved under the G.1.
Bill, and both divisions are legally authorized to grant aca-
demic degrees.

The Home-Study Method

Grantham School of Engineering is a specialized, college-
level, educational institution —established in 1951 —which
teaches engincering by the so-called “new approach.” This
is the method (often referred to by names such as “inde-
pendent study™) that has recently created great interest
among college educators. Actually, this “new approach” is
not new at all. Grantham and many other good schools have
been using it for years, under such names as “home study”
and “correspondence instruction.”

Now that the method has become “respectable” and is being
used by reputable colleges to lead to bachelor’s degrees,
Grantham can offer clectronics technicians the opportunity
to study for an accredited ASEE Degree mostly by corre-
spondence. As a technician, you already know the “hard-
ware” side of electronics, and you can upgrade from tech-
nician to engineer while you continue your employment as
a technician. Get complete details. Mail the coupon for our
free bulletin.

Circle 9 on reader service post card
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WALTHAM, MASS.——ThlS
anechoic chamber is being
used by Sylvania to provide
an echoless and interference-
free environment to test rf
feeds for earth station an-
tennas used in the satellite

DOPPLER RADAR SYSTEM
MAPS STORMS IN 3D

BouLDER, CorLo.—Using a
new Doppler radar technique
and high-speed digital com- |
puters, meteorologists can
now study in 3D the interpal |
development of storms.

The technique, conceived
10 years ago by Dr. Roger
Lhermitte, a physicist with
the Environmental Science
Services Administration
(ESSA), has had to wait for
computers that could process
the complex volume of data.

Two or three Doppler ra- |
dars are used to probe a
storm. The radial velocity of
particles within the storm is
determined by the change in
frequency of the reflected
wave. An electronic range
gate allows sampling of |
radial velocity data at 24
points from front to rear of
a storm. Lhermitte is cur-
rently developing a radar-
housed computer that will
sample several hundred
points each second, scanning
an entire storm in a minute.

The systems, still too
complex to be made com-
mercially, are being used to
improve weather prediction.

2

NeEw York—Bell & How-
ell has introduced new high-
density recording tapes that
use iron oxide particles
60-70% smaller than most
tapes on the market and
“gamma  orientation”—elec-
tronic alignment and packing
together of the particle coat-
ing. A new binder break-

S  NEW TAPE HAS WIDER RESPONSE

helps tape quality.

The new tape is available
in two densities. The re-
sponse curve shown com-
pares the response of the ul-
tra-high-density tape  with
another widely sold brand at
332 ips on an Ampex 300.
The UHD costs 20% more
than the high-density tape.
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The rf feeds are part of the

through, says B&H, allows

large dish-shuped antennas ; X

that transmit and receive MOTe particles in each square
telephone, telelypewriter and  centimeter, while an ultra-
TV communications via sta- thin insulating shield sur-

tionary earth satellites. rounding each particle also

LOOKING AHEAD

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR

| Runaway recorders

The booming popularity of the tape recorder makes it
far and away the fastest-growing product in the consumer
segment of electronics in the US. Yet as tape recorder and
player sales rise, domestic manufacture of recorders is qui-
etly declining.

Two major manufacturers are now in the process of
abandoning US manufacture of audio tape recorders for the
consumer mass market, although both plan to continue—
and even step up—their offerings in this field via imports.
One is Ampex, the company that introduced the tape
recorder to America. The other is Bell & Howell. Ampex
will continue to manufacture professional audio and video
recorders in the US. Both companies will have consumer
recorders built overseas to their specifications.

For many years, imports have dominated the recorder
market, but with the growth of the cassette, less than 10%
of all recorders sold in the US last year were built here.
Both Ampex and Bell & Howell have been importing as well
as manufacturing recorders here, and now will move their
open-reel production to factories abroad.

These two defections leave only three major companies
making mass-market consumer recorders in the US—Min-
nesota Mining (Wollensak brand), Telex and V-M, al-
though several firms make semiprofessional recorders. These
three companies say they have no intention of quitting do-
mestic production. Several other domestic firms make 8-
track tape players, but except for automobile units, the bulk

(continued on page 4)
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' COMPUTERS TO SPOT

UNIQUE VOICEPRINTS

CaMDEN, N.J.—Prototype
equipment that uses a com-
puter to identify individuals
by their “voiceprints” is un-
der development by RCA.
Computer-based  speech-rec-
ognition systems measure
lenergy—level variations  in
'phonemes. Some 40 pho-
nemes—such as the “p” in
pin and “f” in fin—comprise
the English language.

For identity authentica-
tion, a circuit card could be
'prepured and compared elec-
| tronically with the voice fed
| into the system. Besides mili-
| tary applications, banks
{ could use the system to au-
| thenticate  telephone  calls
| from customers giving verbal
instructions for transactions.

AUTOMOTIVE

ELECTRONICS

IN THIS ISSUE
Without being aware of

it, your foot may become
a little too heavy on the

|| gas pedal when vyou're
driving. To prevent un-
wanted speeding tickets,

why not build an electronic
alarm that triggers when
you exceed preset speed
limits? The complete two-
part project starting on
page 33 uses a precision
tachometer to determine
rpm and speed. A frequen-
cy-sensitive circuit can then
be set to trigger when rpm
gets too high.

RADIO-ELECTRONICS
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Penniac Game Computer . . . . .. . .
Build R-E’s 66-IC penny-matching game

.

.Tachometer and Excess-Speed Alarm

Stops you from exceeding preset mph limits

Easy Way To Add Stereo Speakers . _ , .
Extend tape-deck sound outside your car

Lights-on Reminder . ., . ... ... ...
Handy headlight circuit saves your battery

Tune Up With AVOM , . , ., . ... ..
Keep your car in rop running condition

10 Solid-State Radio Problems . . . . . .
Profizable techniques and casebook repairs

In The Shop
Crusade for service

Kwik-Fix T Troubleshooting Charts .
Transistor sync separator with noise inverter

TVXRays. . . .......00 ..
An expert looks at their cause and cures
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Looking Ahead . ., . . .. ... R T,
Current happenings with future overtones

EquipmentReport . . . . . . ., . ..,..
Triplett 310F solid-state VOM
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Lights-on reminder circuit won't let you
walk away from your car with the head-
lights on. . )

G

Penniac Game Computer computes your
moves and plays a tough penny-match-
ing game. Can you beat 66 IC's?

« Sée pa

SHADED AREA SHOWS
POINT DWELL ANGLE
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DURING WHICH THE
POINTS ARE CLOSED
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IDEAL WAVEFORM OF THE SIGNAL
ACROSS THE POINTS IN A
STANDARD IGNITION SYSTEM

Tune your car for top performance with
your VOM. For details of a low-cost tune-
up procedure. see page 23
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LIGHT BEAM FEEDS
DATA TO COMPUTER

An electrical engineering
professor, Dr. Jack Baird at |
the University of Colorado,
has developed a technique
for transmitting computer
data from one building to
another with an infrared
light beam. The method has
saved the university thou- |
sands of dollars and the!
three years often required for |
installation of a microwave'
or telephone system. |

The setup uses a gallium
arsenide light emitter, con-
densing lenses and a photo-
transistor at the receiver. The |
data-modulated light from
computer terminals at the en- (

|
|

gineering center is sent 3000
feet to the computing center.
Rain or fog does not affect
the infrared wavelengths
used, although heavy snow
blocks transmission. |

The university is linking
other buildings to the com-
puting center at about $500
per installation. '

AUTOMOTIVE
ELECTRONICS
IN THIS ISSUE

Opening the garage door
on a cold morning and find-
ing the headlight switch on
and a dead battery is no
fun. Keep your temper
and battery with an easy-
to-build, headlight-on re-
minder alarm. It will acti-
vate any alarm you want
to hook up. See page 60.

122 COLOR TV MODELS

LISTED AS FIRE RISK

A list of 122 models of
color TV sets said to have a
greater risk of causing fires

was reported recently by the
National Committee on |
Product Safety. The various
models are made by 11 man- |
ufacturers.

Fire and smoke damage
claims were 3 per 10,000 sets
manufactured for the models,
over twice as high as the in-
dustry mean of 1.2 damage
claims per 10,000 sets built.

Convinced that  many
fires are never reported to
manufacturers, the committee
asked the National Electronic
Association, over 90% of
whose membership are TV
service/dealers, to also sur-

vey the TV fire problem.
4

NEW REGULATIONS CONTROL RADIATION PRODUCTS

Federal regulations cov- evidence of injury to humans.
ering electronic products that The Environmental Con-
emit radiation—color TV trol Administration has pro-
sets, microwave Ovens, sun posed that manufacturers of
lamps, etc.—now permit to be radiation-emitting products
declared defective products be required to keep records
that create a risk of injury. for 5 years after offering the
The new regulations, covering product for sale. The records
products made after Oct. 18, would include test results and
1968, do not require direct product durability and stability. |

SERVICE TECHS OPPOSE
REPAIR-ESTIMATE BILL

PHILADELPHIA—A state
bill that would require TV
service firms to provide the
customer with an estimate
before beginning repairs is
being actively opposed by the
Pennsylvania Federation of
TV Service Associations.

Association President

| Frank Krantz said it was un-

LOOKING AHEAD

(continued from page 2)

of this market is also supplied by foreign manufactures.

“Concert hall” at home

A Canadian stereo manufacturer is offering an ac-
cessory (for its own console and component systems) de-
signed to provide many of the advantages of 4-channel
sound from regular 2-channel discs, tapes and broadcasts.
Electrohome Ltd., whose products are also sold in many
parts of the US, has developed a system it calls “Environ-
ment L” It combines six sound sources, reverberation and
a separate stereo amplifier to duplicate concert-hall sound
in the home.

The complete Environment 1 sctup includes a stereo
amplifier with built-in time delay to feed two small omnidi-
rectional “sound-cube” speakers in the rear corners of a
room. Two satellite omnidirectional speakers are placed in
the front corners of the room, on either side of the console
and fed from the console’s stereo amplifier. The rear speak-
ers cmit the reverberant sound with a delay of 25 msec, and '
the whole system creates a 1.8-sec decay time—which Elec-
trohome’s engineers say determines the ideal characteristics |
of a good concert hall. Components of the system may be]
purchased scparately (the delay amplifier at $99.50), and
whole setup, including the four extra speakers, sells forI
about $210.

Home closed-circuit

A low-cost closed-circuit TV system especially designed
for home use—baby-watching, front-door surveillance,
swimming-pool safety, etc.—is being offered by GBC

Miniature monitor
e camera works with

a b-inch screen
set. Size keeps
this compact sys-
tem out of the
way.

Closed-Circuit Television Co., New York. For $337.50 re-
tail, here’s what you get: a small black-and-white camera, 5-
inch solid-state monitor, a single 50-foot cable, 2-way audio
system. GBC plans to market the system through electronic
parts suppliers as well as some TV-radio dealers.

| ing

{continued on page 6)
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fair to ask for an estimate of
service costs due to the grow-
complexity of circuits
and the use of transistors.
The association is urging pas-
sage of another bill that

| would set licensing standards

for service firms.

ELECTRONIC WATCH
USES QUARTZ CRYSTAL

An electronic wrist watch
that uses a quartz crystal os-
cillating at 8192 Hz will soon
be introduced in the US by
Japan’s Seiko watch com-
pany. Hybrid dividing and
waveshaping circuits provide
one pulse a sec to shift a
stepping motor 60°. The
watch, accurate to within 5
secs a month, will cost under
$1000.

ROLOMITE SWITCH
SENSES ACCELERATION

LANCASTER, PA.—Acceler-
ation devices utilizing a Rolo-
mite mechanism are now be-
ing made by Hamilton Watch
Co. The devices, about 1¥2 x
V4 inch, contain a beryllium-

|copper band rolled over two

aluminum rollers. The switch
is filled with a dampening sili-
con fluid.

The recently developed
Rolomite mechanism is practi-
cally frictionless as the band
and rollers move at the same
speed. (A demonstration Rolo-
mite device is available from
Edmund Scientific Co.)

RADIO-ELECTRONICS
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LOOKING AHEAD

{continued from page 4)

Faster fax

Many large and small businesses are placing increasing
reliance on facsimile document transmission systems that
use regular telephone lines to send printed, written and
other graphic material. These include such relatively low-

cost systems as the Xerox Teiecopier and the Magnavox
Magnafax. Almost all these systems require 6 minutes to
send a standard 8V2-x-11-inch document, and this relatively
slow speed limits the total amount of material that may be
sent in one day over one machine and one telephone line. It
also results in relatively high telephone charges if long dis-
tance is used.

Speedy fax trans-
mission system
saves time by
rapidly scanning
white space be-
tween the lines.

A new system developed by Comfax Communication
Corp. of New York and demonstrated recently in prototype
is designed to speed up the process without lowering resolu-
tion of the received copy. The Comfax method uses a tech-
nique known as “variable-velocity scanning,” which rapidly
scans the lines with no information (white space), slows
down to normal rate for lines containing information. Since

Comfax’s scanning rate is geared to the presence of white or |

(continued on page 12)

DOLBY NOISE REDUCER FOR CONSUMER MARKET
CAMBRIDGE, Mass.—A 3% ips can be played at this
consumer version of the speed and have the noise lev-
Dolby audio noise reduction els associated with 7% ips.

system is being introduced by The Dolby system (see
Advent Corp. for about the October, 1969 R-E, page
$250. The device is said to 52) boosts low-level audio
dramatically improve the sig- before recording, compress-

nal-to-noise ratio in tape ing it in playback. The Ad-
recorders. According to Ad- vent device uses only one
vent, machines with good channel of the professional
high-frequency response at Dolby system.

Automatic dialing with a mobile backseat extension phone is now pos-
sible with an improved radio telephone system developed at Bell Tele-

phone Labs. With the compact units, you can have direct access to
the telephone network without assistance from an operator. The units
provide simplified controls, more radio channels and greater privacy.
| The improved mobile service is gradually being introduced in major
cities across the U.S.
l N&T continued on page 12

NEXT MONTH
If you're interested in photography, you won’t want to miss
R-E’s special photography features in May. There’s an elec-
tronic strobe meter you can build—it doubles as a shutter-
speed tester. We'll also describe the latest circuits.
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There are now eight new SK devices to broaden
replacement coverage in AGC, horizontal deflec-
tion, vertical deflection, damper, and audio
stages of color TV; and in transmitting stages of
CB radio, amateur radio, and communications
equipment. Result: RCA now offers you a
complete system of 47 “Top-of-the-Line”
universal semiconductor replacements. Use
them with confidence in all entertainment-type
electronic equipment.

Every SK device has electrical characteristics
comparable with, or superior to, those they
replace. And in virtually all cases the recom-
mended SK replacement transistor, rectifier, or
integrated circuit can be installed without
changes in mechanical mounting arrangements,
circuit wiring, or operating conditions.

Get the SK habit. You’ll save time, reduce call-
backs, and win a reputation for making your
customers’ sets look and sound like new.
Maybe even better.

For complete information, call your RCA

Distributor. “ﬂ"
RCAIElectronic Components|Harrison, N.J. 07029

8 more SKways
to repair
and forg

APRIL 1970
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Discover the ease and
excitement of learning
Electronics with
programmed equipment
NRI sends you o iomint

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.

NRI—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEw GI Bll-l- If you served

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 job or 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 extra in
spare time starting soon.

There’s money and
success awaliting you in

BROADCASTING —
GOMMUNICATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job. With NRI, you can train fora
chaice 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
budd 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 aphone-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
TECGHNICGIAN

Electronicstoucheseveryone'slives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thoeroughly 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 filt 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
NRI1 Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI - s.io, ces:,

explore, discover. Everything you see here is included in one NRI course—including Color TV. Other
courses equally 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.

APRIL 1970

THE ONLY

COLOR TV

TOTALLY

ENGINEERED
FOR TRAINING
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HOME
ENTERTAINMENT
PROGRAM CENTERS

[J Provide up to 4 TV sets with different programs—
from 1 antenna.

1 Beautifully packaged in full-color carry-homedisplay
carton.

[J Distribution amplifier powerful enough to drive up
to 8 sets—with additional splitters.

Whether you install it yourself or sell it over-the-
counter, the unique JFD Home Entertainment Program
Center Kit gets you in on the ground floor of a lucra-
tive new untapped market—20 million households with
two or more sets that can use a distribution system!

MAKE EVERY HOME AN ENTERTAINMENT CENTER!
See your distributor or write today for more information
-

JFD

JFD ELECTRONICS CORP

SUBSIDIARY OF RIKER-MAXSON C
15th AVE. AT 62nd ST., BROOKLYN, NEW YORK 11219

JFD INTERNATIONAL
2200 SHAMES DRIVE, WESTBURY, N.Y. 11590

JFD CANADA LTD., ONTARIO, CANADA

JFD DE VENEZUELA, S.A., AVENIDA LOS HATICOS 125-97
MARACAIBO, VENEZUELA
© 1969 JFD
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Circle 11 on reader service card

LOOKING AHEAD

(continued from page 6)

black on the page bemg transmitted, a completely black
page would take the conventional 6 minutes to transmit.
But a normal page of double-spaced typing could be sent in
about 45 seconds. The Comfax transmitters and receivers
are expected to be on the market early in 1971.

Satellites for everyone

A special White House study has recommended that
any qualified group or corporation be entitled to own do-
mestic communication satellites for transmission of data,
telephone or TV on a point-to-point basis. Although actual
rules must be made by the FCC, the proposal was a victory
for those who oppose ownership of satellites on a monopoly
basis by Comsat or AT&T. The television networks, for ex-
ample, have proposed joint ownership of a system to relay
network programing to stations.

Under the recommendation, NASA would orbit all sat-
ellites at cost. Presidential Assistant Dr. Clay Whitehead
said it was now technically feasible for private industry to
be operating 15 to 20 satellites within 2 years to serve the
48 adjoining states, and that perhaps 50 satellites eventually
could be orbiting at the same time.

Plasma color tube?

A Japanese firm, working with a principle developed by
the University of Illinois, promises to demonstrate a 12
inch-thick, 12-inch gas color picture tube in about 2 years.
The plasma display consists of a rectangular glass sandwich
of three layers, gas-filled. The center glass plate is etched
with tiny holes in which gas is trapped and sealed. A rela-
tively low ac voltage is applied to a conducting matrix in
the tube to ionize individual pockets of gas, causing them to
glow. Color could be obtained either by using gases which
glow in different colors, or by adding a phosphor layer, or
both.

Fujitsu Ltd. says its tube will be twice as bright as a
conventional color tube and operate at low voltage. It says
it will offer a small plasma numerical readout tube next fall
in a low-priced desktop calculator. R-E

New &Timely (continued from page 6)

CONTINUOUS PLAY FOR CASSETTES

Circulating cassettes: A snap-on device that gives a continuous-play
feature to automatic cassette changers, the Norelco CCé circulator,
works with four to six cassettes, flipping each one for second-side
play. An ejected cassette nudges the unit at the top of the slope “over

the hill"" into the playing stack. Cost is $19.95.
(continued on page 14)

RADIO-ELECTRONICS
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Who said B & K couldn’t improve the
only complete Television Analyst?

Now there is a new model...the 1077-B, with solid state
sweep drive.

The B & K Television Analyst has become standard
equipment in repair shops everywhere. And for good reason.
It’s the quickest, simplest way to test every stage of any TV.

But even classic instruments have to keep up with the times.

That’s why we’ve added a solid state sweep drive in our
latest model. It can check any new transistorized color set
on the market today.

It’s so easy, too. Because the unique B & K signal substitution
technique eliminates the need for external scopes or
wave-form interpretation.

Whether it’s tubes or transistors, VHF or UHF, simply inject
the appropriate test pattern or any other known signal.

The new Model 1077-B, with its exclusive flying spot scanner,
checks everything from the antenna terminals to the input

of the picture tube.

Ask your distributor about the new Television Analyst.
Only B & K makes it. And now B & K makes it even better.

Model 1077-B  $389.95

Product of DYNASCAN CORPORATION
1801 W. Belle Plaine, Chicago, lllinois 60613

Circle 12 on reader service card
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simplifies soldering

TEMPMATIC®

Temperature
Controlled Soldering Tool

Combines all the advantages of a pencil iron,
a fast heating soldering gun, and tip
temperature control. Exclusive removable
Powerhead contains Weller's temperature
control system. Protects components even in
the most delicate work situations. Tool weighs
7 oz. Use it for light or heavy duty soldering.
Model GT-7A has 700°F. 34¢"” chisel point
Powerhead. Model GT-6B has 600°F. 13"
conical point Powerhead.

The original
Dual Heat Guns

Fast heating. Long-life tips. Exclusive
trigger-controlled dual heat. High
soldering efficiency. Spotlight. 3
models from 100/140 watts to
240/325 watts.

Dependable MARKSMAN Irons

They outperform other irons of their size and weight. Long-
reach stainless steel barrels. Replaceable tips. 5 models
from 25 watts to 175 watts.

e

Weller 25-watt Iron for intricate work

Industrial rated. Weighs 134 oz.
o

Delivers tip temperatures to
WELLER ELECTRIC CORP., Easton, Pa.

860°F. Cool, impact-resistant
handle. Model W-PS with 14¢" tip.
WORLD LEADER IN SOLDERING TOOLS
Circle 13 on reader service card
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New & Timely

(continued from page 12)

FOUR CHANNELS: TWO APPROACHES

Four-channel stereo
should not be introduced
commercially unless it s
compatible with stereo and
monophonic  equipment al-
ready on the market. The
North American Philips
Corp. vice president who
recently voiced this opinion
to an EIA group studying 4-
channel sound pointed out
that electronically combining
two channels into one with-
out degrading the signal is al-
ready possible. (See Looking
Ahead, February, 1970.)

Meanwhile, a different
twist in four-channel sound
has been introduced by Elec-
trohome of Canada. The
company is marketing a $210
system  that plays con-
ventional stereo records, but
delays the sound 25 msec to
two additional rear speakers.
The system has a 1.8-sec de-
cay time (sound is 6 dB
down). The pseudo four-
channel effect eliminates any
point source of sound. The
system uses omnidirectional
speakers.

" BOUTH GATE

Portable instant replay system is rolled out to the training field by
Stanford University’s athletic director Chuck Taylor. The mobile system,
made by Video Logic Corp., is aimed at coaches and instructors for rapid
analysis of action by athletes. A high-resolution TV camera with the
system can put 1 hr of broadcast-quality pictures on tape for slow-
motion analysis. Called INSTAR, the system is free of glitches, snow
and bars, according to the company, which has applied for 21 patents
on the system. R-E

COMING NEXT MONTH
Build a top-quality FM tuner in May using R-E’s detailed
plans and PC patterns. Special rf transistors in the front end
eliminate the need for elaborate front-end shielding. Two
specially designed quartz-crystal if. filters insure a sharp-
skirted bandpass. Take a look at the specs, then try to top
them with other tuners on the market.

Another feature describes how a new universal charger
for rechargable batteries works. This simple device greatly
speeds the charging of alkaline batteries.

Or, look for changes in the new Motorola Quasar color
sets. Vectorscope patterns help explain how they've improved
the Quasars.

RADIO-ELECTRONICS
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Every minute is longer up there.

You can save as many as 20 or 30
of those long minutes when you put up
one of cur larger antennas, because
they’re pre-assembled. Our snap-joints
take only seconds to lock in place.

Sylvania antennas arc equipped with
a double boom (for strength and ri-
gidity ).

All have strong, seamless, half-inch
tubular elements (not rolled-over
strips of aluminum).

All aluminum parts are gold-alo-

dized inside and out (not sprayed, but
dipped).

Even more care goes intd the elec-
tromics.

We've peaked our antennas for flat
respanse over the entire 6 MHz band-
width ef each TV channcl. Flat re-
sponse is absolutely necessary for good
color reception. Otherwise, color ren-
dition may be lost.

You also need high gain—that’s ob-
vious. But coupled with high directiv-
ity to knock out interference. Polar

patterns from our antennas show al-
most complete rejection of signals from
the rear and sides.

We designed our antennas SO you
wouldn’t have to (1) climb back up
there or (2) fiddle around up there.

We know that the fiddler on the roof
is just fiddling his own money away.
For more information on our line of
antennas see your Sylvania distributor.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

Here's where we

MWW ameTicantadioMStory-com —

can save you time.
\
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HERE’S
PROOF

TUN-0-FOAM

KEEPS TUNERS WORKING
BETTER, LONGER!

THIS TUNER
WAS USED AS |

After 36,000 revolutions, the silver has
been worn away. The tuner does not
function on any channel.

GAME FROM THE MANUFACTURER

THIS T

After 36,000 revolutions there is no sign of wear.
The tuner brings in all channels, sharp and clear.

WAS SPRAYED WITH TUN-0-FOAM

THE
PROFESSIONAL’S
TV TUNER
CLEANER

Foams into the tightest
places. Won't cake up, dry 2
out or detune. Kesps clean-

ing and lubricating contacts each time channel
is changed. Guaranteed to be the best tuner
lubricant cleaner you've ever used, or money

refunded. Six-month no-callback guarantee.
1260 RALPH AVENUE,

BROOKLYN, N.Y. 11236

¥ . -
For export: ROBURN AGENCIES INC., NEW YORK, N.Y. 10014
In Canada: MAGNASONIC CANADA LTD., MONTREAL 9, CANADA

Circle 14 on reader service card
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orrespondence

HE LIKES R-E?

I could knot resistor this op-am-
peretunerity tube lecher node that wye
think your magazener has sound con-
vections and 1 armature it needles
manual complements and a standing-
waveation for its brilliance. Alnico, |
hop joule keeper up supressed-carrier
transmission of your magazeners,
though if the post-acceleration getters
worse, 1 will cutoff permeability
Weld, I hope 1 didn't skip any tic-
points or getter you cross-modulated.
and I will be secanting joule layer.

WiLLis Morrow
524 So. Lincoln Si.
Denver, Colo. 80209

HEADS UP

It was with great intcrest that I
read your cassette story in the Decem-
ber issuc of RaDIO ELECTRONICS.
I must agree with you when you say,
“The cassette is one of the fastest
growing branches of the homc enter-
tainment industry.” As Marketing
Manager of Nortronics Co., 1 want to
thank you for calling attention to
Nortronics’ contribution to this new
and rapidly expanding tape recording
format. However, 1 wonder whether
your statement describing the use of
our head is not misleading. Just to
make it perfectly clear, T would like to
describe this head to you.

The Nortronics ZW4J] is a
4~track, 4-channel stereo erase/re-
cord/ playback head. This bi-direc-
tional design puts all three functions

(continued on page 22)
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“Why yes! I'm sure I can clear up this
fuzzy picture. Got a pair of scissors?”

16 RADIO-ELECTRONICS
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SAMS Books for every electronics interest

New 18th Edition of the famous E & E
RADIO HANDBOOK

by wiLLIAM 1. ORR, W6SA L. Completely up-
dated edition of the famous communications
handbook which is the electronics industry
standard for engineers, technicians and ad-
vanced amateurs. Explains in authoritative
detail how to design and build all types of
radiocommunications equipment. Includes
SSB design and equipment, RTTY circuits,
latest semiconductor circuits and IC’s, as
well as special-purpose and computer cir-
cuitry. Order 24020, only... ... ... $13.50

New 13th Edition of the famous
TUBE SUBSTITUTION HANDBOOK

Lists over 12,000 direct substitutions. A
completc guide to substitutions for receiv-
ing, picture tube, miniature, industrial, and
communications types; also includes foreign
tubes. Tells how and when to make proper
substitutions.

Order 20769, Twin-Pak (regular size for
bench use; pocket-sne for caddy) both /or
only. ... ... $2.

Color-TV Trouble Clues, Vol. 3

by HOWARD W. SAMS EDITORIAL STAFF.
Helps speed diagnosis of color-TV troubles.
Tells how to get right to the heart of the
problem, how to make positive checks, how
to use meaningful clues for quick trouble-
shooting. Supplements popular earlier vol-
umes, but contains all-new material, espe-
cially on late-model color chassis.

Order 20762, 0nly. .. ............. $3.50

ABC’s of Voltage-Dependent Resistors

The Voltage-Dependent Resistor (VDR) is
relatively unknown, and its advantages
have gone largely unrecogmzed and unused.
This book explains in simple language the
principles of VDR’s, and describes the many
types available, and how they are used in
a variety of applications.

Order 20771, 0nly. . . .. ........... $2.95

SWL Antenna Construction Projects

Provides detailed information on how to
construct 35 different antennas for improved
short-wave reception. Explains basic an-
tenna principles and then presents the con-
struction projects which fall into six basic
classes of design. Order 20766, only . $2.95

Auto Radio Servicing Made Easy

2nd Ed. Explains the circuitry of both new
and old auto radios, covering each of the
tube and transistor stages. Provides step-
by-step troubleshooting and repair details;
explains how to eliminate noise and inter-
ference, and how to make proper adjust-
ments. Order 20719, 0nly.......... $3.95

APRIL 1970
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THIS IS ELECTRONICS Series

by ITT EDUCATIONAL SERVICES, INC.
These books provide a remarkable in-
troduction to electronics, imparting te
any reader a clear understanding of
the basics of this vital technology. All
topicsare covered and readily mastered.

Vol. 1. Basic D-C Principles

Covers electronics—past and present;
electronic components and symbols;
matter and electricity; current, volt-
age, and resistance; series and parallel
circuits; conductors, semi-conductors,
and insulators; resistors; and sources
of d-c power.

Order 20657, 0nly. .. ......... $5.95

Vol. 2. Basic A-C Principles

Covers alternating voltage and cur-
rent; capacitors and capacitive react-
ance; magnetism and electromagne-
tism; electrical measuring instruments;
and inductors and inductive reactance.
Order 20727, 0only. . . .. ... .$6.95

Vol. 3. Circuits

A-c and d-c principles and components
are used to illustrate how wvacuum
tubes and semi-conductors operate.
Various amplifier and oscillator cir-
cuits of both tube and transistor types
are fully described.

Order 20759, 0nly. .. ......... $6.95

Vol. 4. Applications

This volume explains how amplifier
and oscillator circuits are used in
actual applications. Explains prin-
ciples of modulation, broadcast re-
ceiver fundamentals, a-m and f-m
receiver circuits, etc.

Order 20760, only . . .. .$5.95
4-Vol. Set. Order 20761 only '$23.50

Record Changer Servicing Guide

Provides a complete understanding of
record changers, how they operate, and the
various systems employed. Provides de-
tailed instructions on how to track down
troubles encountered in record changers and
how to repair them in the fastest and most
effective way. Order 20730, only....$3.95

Electronic Organs—Vol. 2
Explains the fundamental principles of elec-
tronic organs, including theory. develop-
ment, features and operation. In block
dlagram and schematic illustrations, the
book shows what is inside an organ.

Color-TV Waveform Analysis

This book provides both the theoretical and
the practical knowledge of waveform anal-
ysis essential for profitable and efficient
color TV servicing. It begins with the rf
and i-f sections, and proceeds through the
video-amplifier, bandpass-amplifier, color-
sync, color-demodulator, and matrix cir-
cuits. Also includes a full discussion of
vectorgrams. Order 20763, only. . ... $3.50

ABC’s of Thermistors

Explains in detail this simple, but extremely
useful solid-state device with which many
technicians are unfamiliar. Discusses ther-
mistor fundamentals, instrument applica-
tions, control and alarm applications,
amplifier and oscillator applications, ther-
mistors in communications, and supple-
mentary circuits.

Order 20765, only . . ... ........ ... $2.95

101 Questions & Answers About
Hi-Fi and Stereo

A practical and useful reference book ex-
plaining the essential facts about hi-fi and
stereo, with important help on trouble-
shooting and maintenance. The six sections
of the book cover: high-fidelity systems;
amplifiers; tuners; record and tape players;
maintenance and troubleshootmg proce-

dures. Order 20753, only.. .$3.50
Amateur Radio Incentlve Llcensmg
Study Guide

Fully explains the new incentive licensing
which affects both newcomers and old-
timers. Covers all the new FCC Regula-
tions and band allocations. Includes sample
exams for Novice, Technician, Conditional,
and General- Advanced- and Extra-Class
licensing. Order 24004, only. .. .. ... $2.75.

Space-Flight Simulation Technology

Presented as a primer covering the contri-
butions, capabilities, and future potenti-
alities of a very rapidly expanding industry.
Deals in detail with simulation and the
simulator—a training innovation without
which manned space flight would be im-
possible. Order 20756, only.........$4.95

How to Use Integrated
Circuit Logic Elements

Written for the engineer or technician who
has not previously used or designed digital
logic circuits. Also, electronic hobbyists will
find this book interesting and understand-
able and will appreciate the fascinating logic
circuits dealt with in the material.

Order 20754, 0nly. ... ... ......... $5.50 Order 20755, only . . ..$3.95
PR HOWARD W. SAMS & €O., INC. — — — — — — —— |
| Order from any Electronic Parts Distributor, or (124020 [ 20760 |
| mail to Howard W. Sams & Co., Inc., Dept. RE-4 120769 [J20761 |
| 4300 W. 62nd St., Indianapolis, Ind. 46268 (120768 [J]20730 |
| Send books checked at right. $ enclosed. 120762 [7 20754 |
| ] Send FREE 1970 Sams Book Catalog [J20771 [ 20763
" o 0] 20766 [ 20765 :
[J20719 (53720753
| PLEASE PRINT 120657 124004 |
| Address 120727 []20756 |
| . [J20759 [120755
City. State Zip |
s S Wl e RN o N S i
Circle 15 on reader 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 CREl Home
Study Programs make it possible for you to get the
additional aducation 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
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You're eligible for a CREl Program if you work in elec-
tronics and have a high school education. Qur FREE
book gives complete information. Mail postpaid card
for your copy. If card is detached, use coupon at right
orwrite: CRE!, Dept. 1404A, 3224 16th St., N.W., Wash-
ington, D.C. 20010.

Lounded 1927

¥
B i

Accrediied Member of the National Home Study Lovact!

APRIL 1970

IN-DEPTH
COVERAGE OF
S0LID STATE
ELECTRONICS
..including

integrated circuits!

CREI, Home Study Division
McGraw-Hill Book Company
Dept.1404A 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please mail 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. O G..BILL

| am interested in
O Electronic Engineering Technology O Computers
0O Space Electronics O Nuclear Engineering Technology

O Industrial Automation © NEW! Electronics Systems
Engineering

APPROVED FOR TRAINING UNDER NEW G.I. BILL

21
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NOW —
CHECK

TRANSISTORS
IN OR OUT OF CIRCUIT ...

Flick function
switch to left switch o right
to check all to check any
regular tran- FET.

sistors.

Flick function

i
(kMg

2 ’lm |

w® W0y
LLIEITIVTY
ey MiLliAMpg

the new
FIELD EFFECT
TRANSISTORS

too!

You won't be stopped when you run into the new FETs that are wired
into the latest hi-fi, newest TV receivers and nearly every other new device
coming on the market. For the very first time, you can check them all,
in or out of circuit. The TF151 works every time using tried and proven
signal injection techniques. New, improved tests on special RF transistors
and the latest high power transistors, mean that the TF151 is the only
up-to-date transistor tester on the market. A new, exclusive setup book
in rear compartment guides you to every test for over 12,000 transistors
and FETs. The book is not needed for general service troubleshooting.
Regular transistors are checked for beta gain and Icbo leakage. FETs
are checked for transconductance and Igss leakage. gpjy $12950

NEW SENCORE TF17 compact in and out of circuit
transistor FET tester. Same as TF151 except in new
Sencore Handi case and with 4-1/2" meter. . .$108.50

SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
Circle 16 on reader service card
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CORRESPONDENCE
(continued from page 16)

on one head, permitting two capstans
to be used, and thus providing for
automatic reversing. The significance
1s that only one head can be used
when the two outside windows of the
cassette are taken up by the tape drive
capstans.

Nortronics ZW4J is the only
single head available anywhere in the
world that is capable of performing
the automatic reverse function. Pat-
ents have been applied for in most
countries.

MERVIN KRONFELD,
Marketing Manager
Nortronics Co.. Inc.

8101 Tenth Avenue No.
Minneapolis, Minn. 55427

ABOUT R-E
I would discontinue the tools and
programmed TV sections because they
take up valuable space that could be
used for something else. Anyone who
wants to know about tools can look
them up in the major mail order cata-
logs. 1 would keep TV, radio, hi-fi
on a non-preferred basis and give
equal space to other parts of the in-
dustry such as: data sensing, trans-
mission, processing and display de-
vices and new developments in radar.
Also visual display projection devices;
e.g. the crt *“teletypewriter”, stock
quotation devices, data sets, etc;
theory, description and practical ap-
plication of IC or muitilayer devices
similar to CA3035 in February, 1970

issue.

Jurius KRUCHIO
304 E. 40th Ave.
Vancouver 15, B. C.

Thanks for your comments Julius.
We'll keep them in mind. Anyone
else agree or disagree? By the way,
keep those questionnaires coming;
they’ll make R-E a better magazine
for you. R-E

Q:ef, %539 “e“.:

FownSEND

“It shouldn’t take you long to fix it.
Orville has already disassembled most
of it for you.”

22 RADIO-ELECTRONICS
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Money-saving technique shows

you how to measure point dwell E LE CT R 0 N IC S

with any vom. You adjust

distributor points and the FOR YOUR CAR

ignition timing

By LOUIS E. FRENZEL, IJR.

A TYPICAL IGNITION TUNE UP FOR
your car can cost anywhere between
$20 and $40 depending upon exactly :

what you have done and who does it.

That’s quite a bit of dough, especially W
since you can do the job yourself for
less than half the price—and this in-
cludes all new parts.
All you need to do the job is a ‘ , ‘

spark-plug wrench, a plug-gapper set,
a small screwdriver, a wrench to fit
the distributor nut and your vom.
That’s right, your vom! If you've
shied away from auto tune-ups before
because you didn’t have a timing light
or a dwell meter, then don’t stay
away any longer. You can do almost
as good a job with your vom (or
vtvm if you have a long extension
cord) and save a bundle of money.
Here’s how.

First go to your local auto parts
dealer and get a new breaker point
set, capacitor (better ask for a con-
denser because that’s what they still
call ’em in the automotive field), and
new spark plugs for your car. The
cost should be less than $10. If your
car is three years old or older, you
may want to get a new set of plug
wires too. The old ones are probably
dried and cracked and have probably
increased in resistance. Some new
ones will give you a fatter spark, thus
better gas mileage and performance.

To begin the tune-up, replace
the points and condenser. Remove the
distributor cap and the rotor. Try to
remove the cap without taking out all
of the plug wires. If you can’t, mark
all the wires and cap holes before re-
moving them. Also mark the position
of the rotor when you remove it. The
car won’t run properly if you replace
it incorrectly.

Remove the old points and con-
denser and install the new ones.
While you are doing this, note the Portable solid-stale vom's
method of point gap adjustment. On mu;h'in?::f ‘tzﬁg ?:er.;\tox;‘cﬁ
some cars the gap is adjusted with an
Allen-head screw. This is the easiest
kind to work on as the points can be
adjusted externally while the car en-
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gine is running with the distributor
cap on.

On other models the points are
set with a screwdriver by twisting the
blade in a slot in the distributor plate
against the point frame. This has to
be done with the distributor cap off,
and the adjustment can’t be made
with the car running.

A common way to adjust the
points is to sct the gap with a blade-
type feeler gauge. The rotating cam
in the distributor is rotated by kicking
the engine over with the starter until
one of its lobes rests on the rubbing
block on the points. This opens the
contacts to their widest point. A blade
gauge of the correct size, usually
about .016 inch (check the service
manual for your car, settings differ
widely), is placed between the points
and the setting adjusted until there is
the least bit of a drag on the blade.
This method works fine but it is not
the most accurate way to set the
points.

The best way is to use a dwell
meter and set the points while the car
is running. This compensates for irreg-
ularities in the point surfaces and
other variations in the distributor that
are not considered when using a feel-
er gauge.

Point dwell is a term used to ex-
press the open-close duty cycle of the
points. It is a measure of the per-
centage of time the points are closed.
Dwell is usually expressed in degrees.
It is the cam angle during which the
points are closed. For a single 360°
rotation of the cam in the distributor,
the points open and close eight times
in an 8-cylinder car (six in a 6-cylin-
der car, etc.). Since the plugs sequen-
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Another vom model. Used for engine
tuneup, a diode must be series connect-
ed with a lead to block current from coil
primary.
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tially fire, one at a time, there is a
total of 360°/8 or 45° of rotation al-
lotted to the opening and closing of
the points to fire one plug (for an 8-
cylinder engine). A dwell angle of 45°
would mean that the points are closed
all of the time. Most 8-cylinder en-
gines have a dwell of about 30°. This
means that the points are closed for
30° of rotation and open for 15° for
each cylinder (see Fig. 1).

Six-cylinder cars have a total of
360°/6 = 60° of cam angle rotation
for each cylinder while the value for
4-cylinder engines is 360°/4 = 90°.
Dwell settings for these engines are
typically about 32°.

Since the points dre nothing
more than a cam-operated switch
used to interrupt the current in the
coil primary, we can measure the
open-close duty cycle with any device
that will indicate continuity, such as
an ohmmeter. Most dwell meters are
nothing more than a series-connected
meter, battery and resistance com-
bination of parts.

When the points are closed, the
battery forces current through the
meter so it reads up scale. With the
points opening and closing at a very
rapid rate, the meter pointer, because
of its inertia, reads a steady average
value that is related to the ratio of
open and closed periods. The longer
the points are closed, the higher the
meter reading and so on.

You can use your ohmmeter to
measure point dwell quite accurately
by simply connecting the ohmmeter
across the points. You must use a
diode in series with one ohmmeter
lead to block the current coming
from the coil primary so it will not

SHADED AREA SHOWS
POINT DWELL ANGLE
OR THE ANGLE
DURING WHICH THE
POINTS ARE CLOSED

RUBBING BLOCK
ON CAM PEAK
OPENS POINTS
TO WIDEST
SPACING

POINT

CONTACTS WIRE
TO COIL
PRIMARY

ROTATING CAM IN
/. \DISTRIBUTOR OF
.\, 8 CYLINDER
\ \ ENGINE

1

IDEAL WAVEFORM OF THE SIGNAL

ACROSS THE POINTS IN A

STANDARD IGNITION SYSTEM

Fig. 1—Rotating cam in distributor
keeps points closed for 30° of rotation
and open for 15°—in effect, a cam-
operated switch.

interfere with the ohmmeter circuit.
To determine the proper diode polar-
ity you will have to know the polarity
of the battery in your ohmmeter with
respect to its leads, and whether you
have a positive- or negative-ground
electrical system.

Find the ohmmeter polarity by
referring to its schematic or by check-
ing it internally. A glance at the car
battery will quickly reveal whether a
positive or negative ground. Just note
the polarity of the cable going to the
engine block or frame.

With this information you can
now hook the ohmmeter to the points
properly. Remember, with the diode
in series with the chmmeter leads, you
want current to flow through the ohm-
meter when the points are closed.
The diode should block current from
the coil when the points are open. A
typical example with a negative
ground ignition system is in Fig. 2.
Note that one side of the points is
connected to ground on the engine
block so that one ochmmeter lead can
just be clipped to ground. The other
ohmmeter lead. with the diode. clips
to the terminal on the coil going to
the other side of the points in the dis-
tributor.

Be sure your ohmmeter battery is
fresh, or it may not work properly.
Switch to one of the intermediate or
“high ohms” scales, and zero the ohm-
meter by shorting its leads with the
series diode. By zeroing with the diode
you compensate for the diode voltage
drop. Almost any diode will work.

Since none of the vom scales are
calibrated in degrees of dwell you will
need to work out your own scale.
You can use any linear scale on the
meter. I used the 120-volt scale on
my meter. For an eight-cylinder car
the maximum dwell is 45°, so I let
120 volts be my 45° point. The specs
call for a 30° dwell, so using simple
ratio and proportion, I figured the
voltage value (V) corresponding to
30° as below:

120 V_
45° 7 30°
v _ 120 X 30 _ 3600
i 45 T 45
V = 80

This means that when the meter
pointer is on 80 volts, my point dwell
is 30°.

If you have a 6-cylinder car the
maximum cam angle dwell is 60°. So
simply let the full scale meter reading
of 120 volts represent 60°. Then use
simple arithmetic ratio to compute
the voltage reading corresponding to
the dwell angle. If the angle is 32°,
set the points until the pointer reads
64 volts on the 120 volt scale.
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Fig. 2—Circuit elements for tune-up
with a negative-ground ignition system.
Poiarity of vom battery must be deter-
mined.

120 V.
60 ~ 32
2_V
1~ 32
V =64

Now let’s go through the whole
procedure step-by-step.

1. Set the ohmmeter to a high

ohms scale.

2. Connect the diode in scries
with one lead.

3. Short the leads with the
diode, and zero the meter.

4. Pick a scale and calculate the
reading corresponding to the
dwell angle for your car.

5. Hook the ohmmeter to the
car, onc lead to ground and
the other to the coil terminal
that is wired to the points in
the distributor.

6. Start the car and let it idle. If
the ohmmeter leads and diode
polarities are correct, the
pointer should read up scale.

7. Adjust the points until you
obtain the reading designated
by vour dwell angle. The
dwell is now set.

Oh yes, when you put the dis-
tributor cap back on, be sure all the
plug and coil wires are seated firmly
in the cap.
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Next, change the plugs. Take all
the old plugs out, but be sure to mark
the positions of the wires so that you
get them back in the right position.
Gap each new plug to the recom-
mended setting. This is wusually
around .035 inch, but check your
owner's manual to be sure. And by
all means, use a round-wire-type gap
gauge to get it accurate.

While you’ve got the plugs out,
you can prepare the car for the igni-
tion timing operation to be done
later. To do this you neced to know
the spark timing setting for your car.
The figure is given in degrees and
these run from 2° to 12° for most
cars. You can get this figure from
your owner’s manual usually. Some-
times it appears on a label somewhere
under the hood, as on many new cars.
If you can’t find it, next time you are
at your local service station, ask them
to let you peck at their tune-up chart.
While you're getting the spark ad-
vance setting, be sure to get the plug
gap and the point dwell setting in de-
grees if you don't already have them.

Once you have the spark ad-
vance figure, crank the engine until
this figure registers on the timing
marks located on the front of the en-
gine near the fan. To do this, align
the mark on the moveable flywheel or
harmonic balancer on the front of the
crankshaft with the proper timing
mark on the scale fixed to the block.
On some cars, the scale is on the
moveable flywheel and a pointer
mounted on the block is used to in-
dicate the setting. The scale is marked
off in increments of several degrees
each. Find the mark corresponding to
the proper spark setting and align it
with the pointer on the block or mark
on the flywheel. The best way to do
this is to crank the engine a little bit
at a time with the starter until the
marks are nearly aligned. Then by
pulling on the fan or fan belt you can
align the marks perfectly. With the
plugs out, there will be no com-
pression so this should be easy.

Once you've done this you can
proceed to install your new accurately
gapped plugs. Be sure to get the dis-
tributor wires back on the proper
plug.

With the point dwell set and the
new plugs in, you are now ready to
complete your tune-up by setting the
timing.

After the timing marks on the
front of the engine are properly
aligned, connect your vom to the
points as you did for setting the
dwell. This time, however, you do not
nced the diode. Set the meter to read
dc volts. Use a scale that will read the
car battery voltage of about 12 volts.
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Connect one lead to the coil terminal
that is wired to the distributor and
the other vom lead to engine ground.
With the meter connected, follow the
step-by-step procedure below.

1. Turn on the ignition switch
but do not start the cngine.

2. Use a wrench to loosen the
nut holding the distributor at
its basc. With the nut loose
you should be able to rotate
the distributor through a nar-

row arc.
3. As you rotate the distributor,
the meter needle should

switch from zero volts to 12
volts at some point. As you
rotate the distributor you will
be changing the point where
the points are opened and
closed by the distributor cam.
Moving the distributor causes
the points to open and close.
With the points closed, the
meter will read zero. When
the points open, the vom will
read the battery voltage
through the primary of the
coil. The proper setting of the
distributor is the cxact spot
where the points switch from
closed to open.

4. Rotate the distributor until
the meter reads zero. Then
slowly rotate it in the oppo-
site direction until the meter
just switches to 12 volts. Stop
right there and tighten the
distributor nut. The timing is
set and your tune-up is com-
plete.

If you check performance and
gas mileage prior to and after your
tune-up, you are sure to notice a sub-
stantial improvement. R-E

MORE AUTOMOTIVE
ELECTRONICS IN THIS ISSUE

This article is just the start of some-
thing good. If you’re looking for
more automotive electronics keep
turning the pages. . . . Here's a
preview. . . . . ...

Electronic Tachometer & Automatic
Excess Speed Alarm . ... page 33

Add Remote Speakers To Car
Stereo The Easy Way ... page 53

10 Solid State Car Radio Problems
Get Solved ............ page 57

Automatic Headlight Reminder
Doesn’t Let You Leave
Lights On .............

We think you’ll enjoy them all
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BUY THE BEST

MARK TEN

CAPACITIVE DISCHARGE

IGNITION SYSTEM

DELTAKIT  ony *29%7
ASSEMBLE IT YOURSELF!

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 finally 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.

COMPARE THESE PROVEN
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)

Order Your MARK TEN Today
\Shipped Postpaid at once . )

DELTA PRODUCTS .

P.0. Box 1147 RE - Grand Junction, Colo. 81501
Enclosed is $

. [J Ship ppd. O Ship C.0.D.
Please send:
O Mark Tens (Deltakit®) @ $29.95

(12 VOLT POSITIVE OR NEGATIVE GROUNO ONLY)

(0 Mark Tens (Assembled) @ $44.95
[J 6 Volt: Negative Ground only.

[J 12 Voit: Specity
Make

Positive Ground
Negative Ground

Car Year.
Name.

Address
City/State. Zip.

Circle 17 on reader service card

In the Shop .

. .With Jack

By JACK DARR

SERVICE EDITOR

Imported Radio Showdown

Gentlemen (and ladies too), the
old Service Editor wants to start a
Crusade. There is a current situa-
tion in the United States that is
costing the consumer quite a bit of
money. It is also causing U.S. elec-
tronics technicians some expensive
headaches! All of us have run into
it, on many occasions.

I'm referring to the “Imported
Orphans”—radios, amplifiers, CB
rigs, stereos, and TV sets. These
units are made overseas and im-
ported into this country by small
companies. They’re sold under a
great many names, mostly mean-
ingless. When one of these things
comes in for repair, we're stuck.
No service data at all, and if some
major part, like the flyback, has
failed, we can’t get a replacement
anywhere. So we can’t fix it, and
guess who gets the blame—you
know who—US!

I am not referring to the “throw-
away” $4.95 radios, which are
cheaper to replace than repair.
What | mean is the more expensive
types, units such as TV, stereo, etc.
which may cost up to $100.00.
Junking one of these means a ma-
jor loss to the customer; and, if we
can get neither service data or re-
placement parts, that’s all we can
do.

Because of the crowded con-
struction, lack of part and circuit
identification, and so on, these
things are hard enough to work
with under the best of circum-
stances. With absolutely nothing to
go on, we'll waste at least an hour
trying to find out what the trouble
is, and a lot more trying to get
parts. So, we wind up losing $10.00
or $25.00 on the job, minimum,
which is a big help in keeping us
out of the higher tax brackets!

! have received hundreds of let-
ters in the Clinic mail in the past
few years, from technicians having
this kind of problem. They want to
know if | know where to get parts
for these sets. I've had to tell them
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the truth—that | have no idea. |
have written to several of these
companies, only to have my letters,
like theirs, go unanswered! Some
were returned, some not.

I am NOT referring to units sold
by larger U.S. companies, which
are made overseas. These compa-
nies do supply ample service data,
and maintain a large network of
parts-depots over the whole coun-
try. So, this type of set is no prob-
lem. Also, foreign-made sets car-
rying major brand names represent
little problem in getting parts and
service data.

OK, there’s the problem. Now,
what can we do about {t? Raise
our voices! This is the “Age of Con-
sumerism’. There are efforts being
made right now, at all leveis of
government, as well as by private
organizations like the Better Busi-
ness Bureau, to protect the consum-
er against such frauds. So, if we
can prepare a well-documented
case, to prove that the problem ac-
tually does exist, and suggest a
workable remedy, maybe we can
get something done about it.

! have a couple of suggestions.
(If anyone else has any, Id love to
hear ‘em; every little bit helps).
One, an import regulation which
would make it mandatory for all
electronic apparatus imported into
the U.S. to have a readable sche-
matic diagram in each unit. Two,
that the importer of the units be re-
quired to provide a stock of spe-
cialized replacement parts; fly-
backs, cabinets, tuners, and any
part which is not available from
replacement parts supply houses.
This should not work too much of
a hardship on anyone, and it
would help us tremendously. Even
if the replacement parts depot was
clear across the country from our
shop, we could get the part with
only a reasonable delay.

So, here’s where you come in. |
have been compiling a file of such

(continued on page 69)
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The RCA rotator has many features
your customers won't understand.

It has one that everyone recognizes:
the name, RCA.

RCA engineers have produced the best
in rotators. Beautiful, easy to cperate
control cabinets. Rugged, durable
drive units. And they're tested.
Continuous operation life-tested,
under conditions no rotator would

nc teri | : o Stainless stee! bearings are
ever encounter in normai use ; = !

: . \l_— permanently lubricated.
No external thrust bearings

required.

V-block serrated clamping
system locks mast securely.

Reinforced shaft has nested
“U” bolt.

Center-position alignment
! rp_arkers speed installation.

The “extra feature” in every RCA

rotatoris the name ... RCA. It's the
feature your customers recognize,
rely upon. It’s taken over fifty years
to build this kind of acceptance. ..
acceptance that means
more sales for you.

Rotators

High-tensile aluminum hous-
ing is rugged, lightweight

for less inertial loading on
mast.

High-temperature insula-
tion on motor allows
continuous operation.

Main drive gear is cast
integral to main shaft,
can’t loosen.

Positive disc brake on mo-
tor prevents “‘overshoot.”

Positive worm drive pre-
vents windmilling.

Overtravel clutch permits
motor to run before load is
engaged—for pre-turning
momentum.

High-efficiency motor con-
sumes less power; less
voltage drop over long
cable runs.

Model 10W707

The RCA fully automatic Ro-
tator has solid state circuitry
for positive synchronization.
Positive directional indicator
lights. Siient operation.

- ]

Model 10W505

The RCA positive push-button

fingertip control Rotator with

360° indicator dial. Unique

‘B . | design assures precise control
i with few moving parts. RCA

RCA | Parts and Accessories | Deptford, NJ
Rotators | Antennas | Receptiion Aids | Installation Hardwere.

performance and quality at a
modest price!
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You can earn more money

Ef you get an FCC License

...and here’s our famous CIE warranty that
you will get your license if you study with us at home

OT SATISFIED with your present income?

The most practical thing you can do
about it is “bone up” on your electronics,
pass the FCC exam, and get your Govern-
ment license.

The demand for licensed men is enor-
mous. Ten years ago there were about
100,000 licensed communications stations,
inciuding those for police and fire depart-
ments, airlines, the merchant marine, pipe-
lines, telephone companies, taxicabs, rail-
roads, trucking firms, delivery services, and
SO on.

Today there are over a million such sta-
tions on the air, and the number is growing
constantly. And according to Federal law,
no one is permitted to operate or service
such equipment without a Commercial FCC
License or without being under the direct
supervision of a licensed operator.

This has resulted in a gold mine of new
business for licensed service technicians. A
typical mobile radio service contract pays
an average of about $100 a month. It’s pos-
sible for one trained technician to maintain
eight to ten such mobile systems. Some men
cover as many as fifteen systems, each with
perhaps a dozen units.

Coming Impact of UHF

This demand for licensed operators and serv-
ice technicians will be boosted again in the
next 5 years by the mushrooming of UHF
television. To the 500 or so VHF television
stations now in operation, several times that
many UHF stations may be added by the
licensing of UHF channels and the sale of
10 million all-channel sets per year.

Opportunities in Plants

And there are other exciting opportunities
in aerospace industries, electronics manufac-
turers, telephone companies, and plants op-
erated by electronic automation. Inside in-
dustrial plants like these, it’s the licensed
technician who is always considered first for
promotion and in-plant training programs.
The reason is simple. Passing the Federal
government’s FCC exam and getting your
license is widely accepted proof that you
know the fundamentals of electronics.

So why doesn’t everybody who “tinkers”
with electronic components get an FCC Li-
cense and start cleaning up?

The answer: it's not that simple. The gov-
ernment’s licensing exam is tough. In fact,
an average of two out of every three men
who take the FCC exam fail.

There is one way, however, of being pretty
certain that you will pass the FCC exam. And
that is to take one of the FCC home study
courses offered by the Cleveland Institute
of Electronics.

CIE courses are so effective that better
than 9 out of every 10 CIE-trained graduates
who take the exam pass it. That’s why we can
afford to back our courses with the iron-clad
Warranty shown on the facing page: you get
your FCC License or your money back.

There’s a reason for this remarkable rec-
ord. From the beginning, CIE has specialized
in electronics courses dcsigned for home
study. We have developed techniques that
make learning at home easy, even if you've
had trouble studying before.

In a Class by Yourself

Your CIE instructor gives his undivided per-
sonal attention to the lessons and questions
you send in. It’s like being the only student
in his “class.” He not only grades your work,
he analyzes it. Even your correct answers
can reveal misunderstandings he will help
you clear up. And he mails back his correc-
tions and comments the same day he re-
ceives your assignment, so you can read his
notations while everything is still fresh in
your mind.

It Really Works

Our files are crammed with success stories
of men whose CIE training has gained them
their FCC “tickets” and admission to a higher
income bracket.

Mark Newland of Santa Maria, Calif.,
boosted his earnings by $120 a month after
getting his FCC License. He says: “Of 11
different correspondence courses I've taken,
CIE’s was the best prepared, most interest-
ing, and easiest to understand.”

Once he could show his FCC License, CIE
graduate Calvin Smith of Salinas, California,
landed the mobile phone job he'd been after
for over a year.

Mail Card for Two Free Books

Want to know more? The postpaid reply card
bound-in here will bring you free copies of
our school catalog describing opportunities
in electronics, our teaching methods, and our
courses, together with our special booklet,
“How to Get a Commercial FCC License.”
If card has been removed, just mail the cou-
pon at right.

2 NEW
CIE CAREER
COURSES

1. BROADCAST (Radio and TV) ENGINEERING. .. now includes
Video Systems, Monitors, FM Stereo Multiplex, Color Trans-
mitter Operation and CATV.

2. ELECTRONICS ENGINEERING...covers steady-state and tran-
sient network theory, solid state physics and circuitry, pulse
techniques, computer logic and mathematics through calculus.
A college-level course for men already working in Electronics.

&
c l ECIeveland Institute of Electronics o
1776 East 17th Street, Cleveland, Ohio 44114 \m
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Circle 18 on readers service card
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THESE CIE MEN PASSED THE FCC
LICENSE EXAM ... NOW THEY
HAVE GOOD JOBS

Matt Stuczynski,
Senior Transmitter
Operator, Radio
Station WBOE

“I give Cleveland In-
stitute credit for my
First Class Commercial
FCC License. Even
though T had only six
weeks of high school
algebra, CIE's AUTO-
PROGRAMMED® lessons make elec-

tronics theory and fundamentals easy. I
now have a good job in studio operation,
transmitting, proof of performance, equip-
ment servicing. Believe me, CIE lives up
to its promises.”

Chuck Hawkins,
Chief Radio
Technician, Division
12, Ohio Dept.
of Highways

“My CIE Course en-
abled me to pass both
the 2nd and Ist Class
License Exams on my
first attempt...I had no
prior electronics train-
ing either. I’'m now in charge of Division
Communications. We service 119 mobile
units and six base stations. It’s an interest-
ing, challenging and rewarding job. And
incidentally, I got it through CIE’s Job
Placement Service.”

ENROLL UNDER NEW G.I. BILL: All CIE
courses are available under the new G.I.
Bill. If you served on active duty since
January 31, 1955, OR are in service now,
check box on reply card for G.I. Bill
information.

Cleveland Institute of Electronics
1776 E, 17th St,, Cleveland, O. 44114

Please send me without cost or obligation:

Your 40-page book ‘‘How To Succeed In
Electronics’ describing the job opportuni.
ties in Electronics today, and how your
courses can prepare me for them.

Your book on ‘“How To Get A Commercial
FCC License.”

I am especially interested in:

-
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| [J Electronics
I
|
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l
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[ Electronic |
Technology Communications |
[J Broadcast [J Industrial |
Engineering Electronics l

[ First Class Electronics
FCC License o Engineering :
Name_ ]

{PLEASE PRINT)

Address :
City i
state Zip rge___ |
i [J Check here for G.1. Bilf information g
| RE-71 ]
S N SR ———
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NEW

) Diens

'l
most versatile of all
nutdriver sets

Handy “Tray Bien” sets lie flat or sit up on a
bench, hang securely on-a wall, pack neatly in a
tool caddy.

Lightweight, durable, molded plastic trays
feature fold-away stands, wall mounting holes,
and a snap lock arrangement that holds tools
firmly, yet permits easy removal.

Professional quality Xcelite nutdrivers have
color coded, shockproof, breakproof, plastic (UL)
handles; precision fit, case-hardened sockets.

Hangs up ! — s

Holds tools
securely

No. 127TB “Tray Bien"” set — 7 solid shaft nut-
drivers (3/16” thru 3/8” hex openings)

No. 137TB “Tray Bien" set — 5 solid shaft nut-
drivers (3/16” thru 3/8” hex openings) and 2
hollow shaft nutdrivers (1/2” and 9/16” hex
openings)

No. 147TB “Tray Bien” set — 7 hollow shaft nut-
drivers (1/4” thru 1/2” hex openings)

WRITE FOR BULLETIN N666

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

Circle 19 on reader service card

EQUIPMENT REPORT

TRIPLETT 310-F
SOLID-STATE VOM.

For manufacturer’s literature, circle No. 29 on Reader Service Card.

Everything you see these days is
“mini”, including skirts, which even at
my advanced age is A-ok. However,
when a guy walks up to you and
hands you a “vacuum-tube voltmeter”
that doesn’t even cover the palm of
his hand, they are really “getting right
down there among ‘em”! Anyhow, the
Triplett people can hand you one like
that.

It's their new 310-F Solid-State
vom. Built into the same case as the
familiar 310 VOM, it’s a miracle of
compactness. I've used a 310 for
donkey’s years and I didn’t think there
was room inside that wee case for any-
thing else. They got a two stage FET
circuit in there though, with all of the
features of the larger units.

At first glance, the 310-F looks
exactly like its father. However, a
close examination reveals several new
things. The FETVM will read voltage
from 600 Vdc down to 1.2 and 0.3
volts. Input impedance is 10.0 meg-
ohms on all ranges. The new low
voltage scales will let you read dc
voltages down to 0.01 volt one scale-
division on the 0-300 scale of the
meter, which is 2.5 inches wide, full
width of the case).

The current ranges have been
reduced to two 1.2 mA and 0.12 mA
(120 microamperes) which will let
you read currents as little as 2 to 4
rA; 10.0 pA can be read easily;
this is the first large scale-marking on
the 0-12 range.

Ac voltage ranges start at 3.0
volts, then 12.6 and 300 volts rms. A
special 600-volt ac jack on the panel
reads higher voltages. The ac voltage
ranges are at 5,000 ohms per volt, as
before.

Resistance ranges start at XI,
0-5K, then X100, XI10K and X1
megohm, Color circuits and modern
circuits often use very high-value re-
sistors; 66 megohms, etc. You can
read a resistance of 1,000 megohms
with accuracy; the last division on
the ohms scale is SK. Accuracy, as
checked on my pet set of 1% re-
sistors is good.

The range-switch has a “Battery-
Off” position, on the 300-volt ac
setting. To check the condition of
the 7.5-volt battery, set the switch to
3 Vac, and touch the red test-lead
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tip to a stud on the panel. If the meter
swings past the 2.5 V point on the
0-3 acV scale, the battery is still ok.
The ohms battery is self-checking. If
the ohmmeter won’t go to full-scale
with the prods shorted, it’s low.

The 310-F can be used as a
center-scale galvanometer-type when
making current measurements. Just set
the needle to center scale with the
Zero-Adjust, before connecting the
meter into the circuit. Current meter
has an 0-300 mV equivalent reading.

The Ohms-Zero adjust control is
on the upper left corner of the case,
at the side, where the original Ohms-
adjust knob was. Just below it is the
polarity-reversing switch, for dc volt-
age readings. “+ volts, or — volts”.
This has another novel use in this in-
strument. It also reverses the polarity
of the voltage applied to the ohm-
meter prods!

The Model 10 alternating current
adapter can be used with this instru-
ment. Alternating currents up to 300
amperes can be read with ease and ac-
curacy. The “Circuit separating
adapter” (Model 101) and scale-divider
can be used too. This can increase the
sensitivity of the ac current ranges by
either 10 or 20 times, for reading very
small ac currents.

The original 310 was called the
“Mighty-Mite” by Triplett. I might
suggest that this one could, with equal
accuracy, be christened the “Mighty-
Mini-Mite” or something along those
lines!—Jack Darr R-E

TWO TAPE TIPS

HOLD-DOWNS FOR TAPE REELS

Extra hold-downs are often
needed for reels on vertical tape
recorders. Almost as useful as the
standard article is a short length of
rubber or plastic tubing, or grommets
of about 5/16” in diameter.—Glen F.
Stillwell

TANGLE-FREE CORD STORAGE

Patchcords, adapter cords and
extension mike cables can be kept
neat and ready for use by coiling
them. Hold the coils together with a
short piece of wire solder or a pipe
cleaner.—Glen F. Stillwell R-E
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BUILD

ELECTRONICS

FOR YOUR CAR

Solid-State Tach &
Add-on Speed Alarm

TACHOMETER start witha precision unit that pinpoints engine rpm

by R. M. MARSTON

THIS VERSATILE AND HIGHLY ACCU-
rate electronic tachometer and op-
tional speed monitor can be installed
in any vehicle that uses a 12-volt igni-
tion system. It works equally well on
all 2-cycle and 4-cycle engines hav-
ing from 1 to 12 cylinders, and using
either conventional or some of the
newer electronic positive- or negative-
ground ignition systems now in use.

The tachometer reads engine rpm
on durable and inexpensive 1-mA me-
ters, and gives an accuracy equal to
that of the basic meter movement,
i.c., typically better than 2% of fuli-
scale. The accuracy is virtually
unaffected by changes in battery volt-
age and ambient temperature, and is
totally unaffected by contact breaker
point bounce, switching transicnts,
and dwell-time variations.

Tachometer operation can be un-
derstood with the aid of the schematic
in Fig. 1. The unit’s input is con-
nected across the vehicle’s breaker

PARTS LIST FOR TACHOMETER

All resistors 1% watt, 10% uniess noted

R1, R2, R9—10,000 ohms

R3, R5—2,700 ohms

R4, R10—4,700 ohms

R6—270 ohms

R7, R14—3,300 ohms

R8, R12—22,000 ohms

R11—trimmer potentiometer, 150,000 ohms,
for vertical mounting

R13—3,900 ohms

Cl, C2—0.05 xF, 100 V, Mylar

C3—0.01 pF, 50 V Mylar

C4—0.01 to 0.04 xF, 50 V Mylar, see Fig. 3

D1, D2, D3—general-purpose silicon diode

Ni1—O0-1-mA dc meter

Q1, Q2, Q3—2N3702

Q4—2N2926

Misc—Veroboard, hookup wire, hardware

points,
waveform that has a rate directly pro-

which generates a

driving

portional to engine rpm. Basically,
this is a rectangular waveform with a
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Fig. 1—Prototype version of tach circuit shown in photo above is easy to build, immune to temperature and voltage changes.
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1:2 mark/space ratio, the waveform
voltage being 12 when the points are
open (mark), and zero when the
points are closed (space). At the in-
stant that the points open, however, a
damped high-voltage high-frequency
ringing signal is imposed on the basic
waveshape via the car ignition coil
and capacitor, and this signal typically
is 300~-400 volts peak amplitude.

To prevent the ringing high-volt-
age, contact-breaker signal damaging
the semiconductor circuitry of the
tachometer, therefore, the breaker
point signal is first passed through
a low-pass filter (R1,C1-R2,C2),
which eliminates the high-frequency
high-voltage components of the busic
waveform, and gives a modified low-
voltage output waveform as shown.
This modified waveform is then
passed to QIl, a pulse inverter and
sharpener, which cleans up the basic
waveshape. The rising part of this
waveform is then used to generate a
sharp trigger pulse, which at the base
of Q3 is used to fire the voltage-regu-
lated monostable (one-shot) multi-
vibrator. This circuit (Q2 and Q3)
generates a pulse of fixed length and
amplitude each time it is fired. The
pulse is fed through a 1-mA meter.

Transistor Q3 is normally off,
but goes on for a preset period (de-
termined by R11-R12-C4) ecach time

Q3 is triggered, thus passing a current
pulse through the 1-mA meter. Diode
DI is used to enhance pulse-length
stability, and D3-R13 ensures that the
pulse has a clean shape with short rise
time. Potentiometer R11 is used to set
the pulse length to give any required
full-scale rpm recading on the meter.
Transistor Q4 is wired as an 8-10-
volt Zener diode via R6, and ensures
that the monostable’s pulse amplitude
remains constant in spite of variations
in the car battery voltage. The unit’s
supply leads are connected to the car
battery through the ignition switch.

The basic accuracy of the com-
plete circuit is better than =1% over
the battery voltage range 10 to 15
volts; this accuracy is in fact better
than that of most i-mA meters, so
that in practice the instrument ac-
curacy is equal to that of the meter
movement itself.

Thus, a fixed pulse of current is
fed through the meter cach time the
contact breaker closes. The rate of
contact breaker operation is directly
proportional to engine speed, so, the
mean meter current is also directly
proportional to engine rpm. By ad-
justing the pulse length of the mono-
stable multivibrator, the full-scale me-
ter reading can be made to
correspond to any required maximum
rpm rcading.

The entire unit, less the meter, is
wired up on a 3'%-inch x 1%-inch
piece of Veroboard panel with 0.15-
inch hole spacing. Fig. 2 shows full
constructional details on both sides of
this panel.

The unit operates essentially as a
frequency meter, and the value of C4
depends on the full-scale meter read-
ing required. The frequency of con-
tact breaker operation of a 4-cycle
engine equals RPM x N/120 and
of a 2-cycle RPM x N/60, where
N is the number of cylinders. Fig.
3 shows a graph relating frequency to
rpm for different types of engine, to-
gether with suitable value of C4.
Thus, if the tachometer should read
10,000 rpm full scale when used with
a 4-cylinder 4-cycle cngine, the full-
scale frequency is 333 Hz and the C4
value needed is 0.02 pF.

When deciding on the full-scale
value of the tachometer, some
thought should be given to the way in
which the instrument is to be used.
The full-scale value should then be
made no larger than can be sensibly
used. My car, for example, can rev up
in excess of 6000 rpm, but its max-
imum nct BHP (brake horsepower)
is developed at only 4600 rpm, and
maximum torque and BMEP (brake
mean cffective pressure) at only 2000
rpm. (Looks like our author is due for
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Fig. 2—Copper side of the Veroboard is shown in the top drawing. Placement for all the components is in the bottom part.
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a valve job.—Editor) Now, the main
value of a tachometer is in giving the
driver an indication of optimum engine
speeds for gear changing (for maxi-
mum acceleration, utilizing the engine’s
maximum torque and power ranges).
In this case, therefore, rpm readings
above 4600 arc of negligible practical
value, so the tachometer reads only
5000 rpm at its full-scale. Details of
maximum BHP and torque speeds
may be available from manufacturers’
handbooks.

When  construction of  the
Veroboard unit is complete, the tach
can be calibrated by connecting it to a
12-volt supply, and then connecting
the output of a square wave gencr-
ator, with an amplitude of at least 10
volts peak-to-peak, between the unit’s
input and one of the supply lcads. Set
the gencrator at the required full-scale
frequency, and adjust Ril to give
that frequency on the meter. The tach
is then complete and ready for use.

When using thc unit in the ve-
hicle, connect its DP terminal to
the distributor points terminal, and
connect its supply leads to the car
battery via the ignition switch. On
negative-ground  vehicles, take the
negative lead to chassis and the posi-
tive lead to the ignition switch, and
vice versa on positive-ground vehicles.

EXCESS-SPEED ALARM

Add-on warning circuit tells you to ‘ease off gas pedal

This unit is used in conjunction
with the electronic tachomcter circuit.
It automatically sounds an alarm or
operates some other warning device
whenever the vehicle exceeds a pre-
sclected speed limit in top (high)
gear. Over-speed trip levels can be
preset to suit individual nceds. On the
prototype unit, trip speeds of 30, 40,
50, and 70 mph arc available through
a 4-way seclector switch.

Trip level accuracy of the circuit
is about ==0.5% over the battery
voltage range 10 to 15 volts, and
over-speed sensitivity and backlash are
equal to about 0.5% of road spceed. If
the unit is set to trip at speeds in ex-
cess of 70 mph, the indicator goes on
as scon as speed rises to 70.35 mph,
and goes off again at 70 mph.

Although the unit must be used
in conjunction with the electronic
tachometer circuit, the actual meter it-
self does not have to be included. The
meter can be simply replaced by a
shorting link.

The unit operates basically as an
ultra-sensitive frequency-triggered
switch, which closes a relay whenever

C4 VALUE NEEDED FOR SELECTED

FULL-SCALE METER READING 3
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Fig. 3—Frequency, rpm and C4-value relationship for full-scale meter readings.

APRIL 1970

WwWWW.americanradiohistorv.com

the operating frequency of the ve-
hicle contact breaker exceeds a preset
limit. Its operation as a specd monitor
depends on the fact that an absolutely
fixed ratio exists between road speed
and engine rpm (and thus contact
breaker frequency) in any given ve-
hicle, and is determined by (among
other things) the ratio of the car’s
gear box. When the vehicle is used in
top (high) gear, thercfore, contact
breaker frequency can be used to ac-
curately represent road speed. The
frequency-triggered unit can thus be
set to switch preciscly whenever the
contact-breaker frequency, and thus
the road speed, exceeds a preset limit.
Rclationships  between road  speeds
and rpm (and thus frequency) are
given in some vehicle handbooks.

The speed monitor (Fig. 4) must
be used in conjunction with the clec-
tronic tachometer (Fig. 1). As we
have secen, the signal from the breaker
points is picked up and fed through
a low-pass filter, and is then inverted
and reshaped via Q1 and used to fire
voltage-regulated monostable multi-
vibrator Q2-Q3 via a simple trigger-
pulse generator. Transistor Q2 is nor-
mally on, with its collector at zero
volts, and Q3 is normally off, with
its collector at about —9 volts. These
two transistors changing state for a
preset period cach time that the break-
er points close. Thus, a train of fixed-
length pulses 180° out of phasc are
available at the collectors of Q2-Q3.
The pulses have a repetition rate pro-
portional to contact breaker frequency,
and thus rpm and road specd in high
gear.

In Fig. 4, the Q3 collector signal
(from the tachometer) is next fed to
another trigger pulse generator stage
(in the monitor), and is then used to
fire a second voltage-regulated mono-
stable multivibrator, Q5-Q6. The ac-
tion is such, however, that this sccond
multivibrator is driven on for its pre-
set period only at the instant that the
Q2-Q3 switches off at the end of cach
of its own pulses. In multivibrator
Q5-Q6, Q5 is normally on. with its
collector at zero volts, but goes off
for a preset period each time its cir-
cuit is fired. The voltage at the Q5
collector is then mixed with that of
Q2’s collector, to produce a voltage
across C5 that is proportional to the
peak sum of the two pulse voltage
amplitudes. The voltage across CS5 is
then fed to a voltage-triggered switch
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(Q7-Q8-Q9). The switch energizes
relay RY 1 whenever the voltage across
C5 exceeds a certain value. Network
C6-D6-R25 forms the trigger pulse
generator. Monostable multivibrator
Q5-Q6 is temperature stabilized by
D35, and is powered from voltage reg-
ulator Q4 so it develops a pulse of
very stable duration. The pulse dura-
tion is determined by the value of C7,
which is selected on test, and can be
preset via switch-selected trimmer re-
sistors R20-R23.

Voltage-triggered switch Q7-Q9
operates in the differential mode.
Here, a fixed reference potential of
4.5 volts is applied to the base of Q7,
and the voltage across CS is applied to
the base of Q8. Collector current of
Q8 is fed to the base of common-
emitter amplifier Q9, which has relay
RY1 connected as its collector load.
Thus, if the voltage across C5 is ap-
preciably less than 4.5, transistor Q7
is biased on and reverse biuses the
base-emitter junction of Q8. Transis-
tors Q8 and Q9 and the relay are thus
fully off under this condition. When,
on the other hand, the voltage across
CS5 is appreciably above 4.5 volts, Q8

becomes forward biased, and thus
drives Q9 on and energizes the relay.

Now, the important point in the
operation of the speed monitor is that
the Q2 and QS5 collectors are nor-
mally at zero volts, but that the
collector of Q2 switches negative for
a fixed period cach time the breaker
points close, and that at the end of
this period Q2’s collector returns to
zero and causes Q5 to go negative
for another preset period. Thus, if
the first pulse has a duration of (say)
3 msec, and the second has a duration
of 7 msec, a total pulse length of
10 msec is developed each time the
points close. Fig. 5 shows how this
simple fact is utilized to operate the
indicator (relay) at breaker-point
speeds in excess of 100 Hz, i.e., at
point closure or dwell periods Iless
than 10 msec.

Look first at the case where the
dwell period is well above 10 msec,
at 12 msec (= 83.3 Hz). In this case
Q2 goes off at the moment that the
points close, and Q5 is on, giving a
potential of about 4.5 volts at point
D (by the voltage-divider action of
R15 and R16). As soon as Q2 goes
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on again after 3 msec, Q5 goes off
for 7 msec, again giving a potential of
4.5 volts at point D. At the end of
this period, both Q2 and Q35 are on
for a period of 2 msec (until the
points close again), giving a poten-
tial of zero at point D. Thus, C5
(point E) charges to a peak poten-
tial of 3.8 volts (= 4.5 volts, minus
the forward voltage drop of D4).
Relay RY1 (point F) is not energized
because the voltage-triggered switch
needs more than 4.5 volts to fire.

Now look at the case where the
point-dwell period is precisely 10
msec, giving a frequency of 100 Hz.
Here, the total period of the two
pulses exactly coincides with the
period of the points, so either Q2 is off
and Q5 is on, or vice versa, at all
times, and a steady potential of 4.5
volts is therefore developed at point
D. A potential of 3.8 volts is again
developed at point E, therefore, and
the relay is again off.

Finally, look at the case where
the two monostable pulses exceed the
dwell period by 0.1 msec, i.c., where
the dwell period is 9.9 msee, at a fre-

PARTS FOR SPEED MONITOR

All resistors Y, watt, 10% unless noted

R15, R16, R26—10,000 ohms

R17—1 megohm

R18, R27—3,300 ohms

R19, R24—22,000 ohms

R20, R21, R22, R23—trimmer potentiometer,
150,000 ohms

R25—4,700 ohms

R28, R29—18,000 ohms

R30—3,900 ohms

R31—27,000 ohms

C5—1 uF, 12 V, electrolytic

C6—0.01 uF, 50 V, Mylar

C7—50-V, Mylar, see text

Q5, Q6, Q7, Q8—2N3702
Q9—2N3704

D4, D5, D6, D7—general-purpose silicon
diode

RY1—12-volt/dc relay, coil resistance greater
than about 260 ohms, one or more set of
normally open contacts.

Sl—~-single-pole, 4-position rotary switch
Misc—Veroboard, hookupwire, hardware

Fig. 4—Added to the tachometer, this circuit sounds an alarm when you inadvertently exceed preset speed limits slightly.
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quency of 101 Hz. In this case both
Q2 and QS5 are off together for a
period of 0.1
points close. In this brief period the
potential at point D rises to 9 volts,
and causes C5 to charge to 8.3 volts,
The voltage-triggered switch is thus
driven on and causes the relay to
operate. Note here that the total
monostable pulse periods only have
to exceed the dwell period by a mi-
nutc amount to cause the relay to
switch from fully off to fully on; the
circuit is thus exceptionally sensitive.
Also note that, by adjusting the pulse

msec each time the

length of QS, the circuit can be made
to trip at any required frequency.

The major part of the add-on
speed monitor is built, less RY1, SI,
and trimmer resistors R20 to R23, on
a 2%s-inch x 1Vs-inch picce of Vero-
board panel with 0.15-inch hole spac-
ing. Fig. 6 shows component assembly
and wiring details of this panel.

Capacitor C7 has a value of
roughly 2 to 5 times the value of C4
(in the tachometer circuit), its pre-
cise value being selected on test as
follows:

First, wirc up the tachometer,

connect meter M1 in place (either
permanently or temporarily), and
adjust the unit to give a sensible full-
scale rpm reading. When the adjust-
ment is complete, the meter can be
either left permanently in place or
can be replaced with a shorting link.

Hook up speed monitor

Next, wire up the complete speed
monitor circuit (including RYI, SI,
and R20-R23), as shown in Fig. 6,
giving C7 a value roughly 2 to 5 times
greater than that of C4, and connect
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Fig. 5—Waveforms at key points in Figs. 1 and 4 when speed monitor is set to trigger at breaker frequencies above 100 Hz.
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the unit to the tachometer circuit as
indicated.

Consult the car manufacturer’s
handbook, and establish the rpm
values at which the unit is required to
trip at different high gear road speeds;
convert these values to frequency, us-
ing the formulas given earlier. In the

prototype unit, selected trip speeds
are 30, 40, 50, and 70 mph.

Now connect the power leads of
the complete unit (two on the ta-
chometer, two on the add-on circuit)
to a 12-volt supply, and connect the
output of a square-wave generator,
with an amplitude of at least 10 volts

NOTE: 'A' = MOUNTING HOLES
- - 2-7/8" o
g O® O @ O € O O ®© O ® © © 6 @ C e O e A
£ O O © O e(oje @eloJe @ O O @ o(oje o @
e ® ®6 O © (0] O @ © 9 (0O @ © @ O O O o
1-1/8
d E@W © o © e(0)oc @ @ e(ocje 0 o og@] o
c O® ® 0(0JO @ O @ 0(0) @ ® @ 0 (0)O e e
® ® O 06(0J)O ® @ O @ O O0O(oJo O e @ © @
"1—530)'—0_0'_?5_'_6_'_*6-‘_'“(0) O ® O & 6 o '
| 2 3 4 5 6 7 8 9 I011 12131415 16 17 18 19
1 \ =
‘ ! R22
TO HOLE 17g OF | /- |
TACHOMETER PANEL b |
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\ 7 ]
e
: ? {‘
b > J
c c
d ®
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i o: g
5 RYI
LINK B+
TO HOLE 4d OF TO HOLE !4d OF
TACHOMETER PANEL

__’

TACHOMETER PANEL
{Q2 COLLECTOR)

(Q3 COLLECTOR)

Fig. 6—Photo above shows simplicity of the speed monitor. Veroboard makes an
easy-to-use chassis panel. Drawings show how panel is laid out and parts added.
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p-p between the tachometers distribu-
tor points (DP) terminal and one of
the supply leads. Turn S1 to posi-
tion I, set R20 at mid-value, and give
the complete unit a functional test by
varying the generator frequency to
check that the relay triggers on and
off correctly.

Set high-speed cutoff

Once the unit is seen to be func-
tioning correctly, set the generator to
the lowest required trip frequency
(i.e., equal to 30 mph in the case of
the prototype unit), and adjust R20
so that the relay just operates at this
frequency. Resistor R20 should be set
in the range half-to-full value under
this condition; if the R20 value is set
considerably below half value under
this condition, increase the value of
C7 and readjust R20. If, on the other
hand, the relay does not trip even
when R20 is set to full value, reduce
the value of C7 and readjust R20
until the correct operation is ob-
tained for the circuit.

Once the above adjustment is
complete, turn S1 to position 4, set
the generator to the highest required
trip frequency (i.e., equal to 70 mph
in the case of the prototype unit),
and adjust R23 so that the relay just
turns on at this frequency; if the relay
can not be made to trip at this fre-
quency, even when R23 is adjusted to
minimum value, increase the value of
C7, and recheck the trip adjustment
of the unit in positions 1 and 4 of SI,
until a C7 value is found at which
both adjustments can be made satis-
factorily. In practice, the trimmer re-
sistors enable a maximum-to-mini-
mum trip frequency range of 6:1 to
be accommodated using a single value
for C7, so little difficulty should ac-
tually be experienced in establishing
a satisfactory value for this capacitor.

Once the C7 value is finalized,
complete the adjustments of R20 to
R23 in the different S1 positions to
give relay operation at the four se-
lected frequencies. The unit is then
complete and ready for use, and can
be installed in the vehicle.

When using the unit in the vehi-
cle, connect the tachometer’s input
(terminal DP) to points terminal on
the car’s distributor, connect the two
positive leads together and the two
negative lcads together. On negative-
ground vehicles, connect the negative
leads to chassis and the positive leads
to the ignition switch, and vice versa
on positive-ground vehicles. The nor-
mally open (N.O.) relay contacts can
be connected to a buzzer or a panel
light, to give an audio or visual over-
speed indication. R-E
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QeSO SR i neten verter” ™"

Kwik-Fix"picture and waveform charts

by Forest H. Belt & Associates”

SCREEN SYMPTOMS AS GUIDES WHERE TO CHECK FIRST
SYMPTOM PIC DESCRIPTION VOLTAGE WAVEFORM PART
Severe overioad Q2 collector WF3 R6
and loss of sync; D1

some compression
of raster lines

Jittery sync in no no D1
presence of help help Ci
noise or flutter

Bending and not WF3 R1
flagwaving much

help
Overload; pic Q2 base WF4 R2
may get dark; c2
sync poor R9
No video; raster Q1 base WF5 R2
slightly dark;
sound okay
Raster blacked D1 anode WF5 R2
out; no sound Q1 base
No video; Q2 base WF4 R3
no sound; Q2 collector

raster okay

Horizontal and Q2 base WF4 L1
vertical sync Q2 collector D2
both bad c2
Vertical sweep Q2 base not R8
compressed (or Q2 coliector help
stretched) much
No vertical Q2 collector WF4 R8
sync WF5 C5
D3
APRIL 1270 39
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No horizontal no
sync help
Horizontal way no
off frequency help
Thin horizontal no
line; vertical help
collapsed

NOTES:

Use this guide to help you find which key voltage or wave-
form to check first.

Study the screen and the action of the age control.

Most lhelpful clues to the fault are found at the key test
points indicated.

WF4 C6
WF6

WF6 C6
WF6 D3

Make voltage or waveform checks as indicated for screen
symptoms.

Use the Voltage Guide and Waveform Guide to analyze
results.

For a quick check, test or substitute the parts listed as the
most likely cause of the symptoms.

THE STAGES

This transistor sync scparator is used often, in one variation
or another. It appears in both black-and-white and color sets,
and in hybrid as well as transistor chassis. Sometimes the noise
stage is omitted from monochrome sets.

The noise stage goes by the name of noise inverter, noise gate
or noise canceller. By whatever name, the stage turns off the
sync separator stage momentarily whenever a noise pulse ac-
companies the video. The separator remains off only for the
brief duration of the noise pulse. That doesn’t interrupt normal
sync operation at all.

Ordinarily, the sync stage amplifies the sync pulses only,
even though both video and sync are applied. The video and
blanking are eliminated. The output (WF4) can be viewed on the
scope at either a horizontal or vertical rate.

SIGNAL BEHAVIOR
An amplified video signal from the video amplifier collector,

e

with positive going sync, is applied to the base of Q2 through
compensation network C2-C3--R4-R5. The transistor con-
ducts only when the signal amplitude overcomes the reverse
bias between base and emitter. Therefore only the sync pulses,
which are above the blanking-pedestal level, are amplified. The
output of Q2 is a mixture of horizontal and vertical sync
pulses. Both versions of WF4 are shown on the schematic.

The small value of C6 keeps vertical pulses (at 60 Hz) frem
being coupled to the horizontal afc, but passes horizontal pulses
readily. Integrator network C4-C5-R8 shapes the vertical
pulses and eliminates horizontal-pulse serrations from them. It
also blocks all those horizontal pulses that occur in between
vertical pulses. Diode D3 clips the amplitude of sync applied to
the vertical oscillator.

A low-level video signal with negative-going sync comes
directly from the video detector. It is applied to the noise
canceller, which senses any noise impulses that may occur.

G / WF3 \wes
FROM FIRST \ 470K P
VIDEO AMPL \ AN y \
COLLECTOR RS " cs \‘
47K 0I5
——l(—i — AV » ‘ Y2 T0
c2 c3 1 R =y
.068 0068 R8 _|_ D3
| Q2 100K -
SYNC
al Ll =2.5V_| SEPARATOR -0056 _l.
NOISE T = =
STAGE
cl H D2
\ - o .05V p a8V I ) T0
FROM v : (3 3 1€ HORIZ
VIDEO -»—-{4———| : = EaH ' c6 ‘ AFC
DETECTOR /‘34%3 82pF
as R9 R7
= 27K l
120K = Re 39K
RI R 180K
27K § o \“’F e
20V 20V B '
REG REG
BIAS FROM TO AGC 325V
AGC STAGE SECTION
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DC VOLTAGES AS GUIDES

Voltage change to zero very low low slightly low slightly high high
D1l-anode R1 open R1 open R2 shorted R4 low
Normal **R2 open C1 shorted
1V C2 open, shorted
Varies somewhat D2 open
with setting of agc L1 open
control. May be
varied from —3 to
-4 volts.
Ql-base R2 shorted R2 open
Normal
0.6V
Q2-emitter **R4 open R2 shorted R1 shorted
Normal R6 open R2 open
0.1V R9 low
Changes as video C2 open
(white) content of D1 shorted
picture changes. D2 open
Only varies a L1 open
tenth of a volt or
s0. Goes t0 0.3
volt with no
station signal.
Q2-base *R1 shorted R1 open R8 low R4 open R4 open
Normal *R2 open, shorted
—25V *R3 shorted
Changes as video *R4 low
(white) content *R6 low
of picture *R9 low
changes. Goes to *C2 open, shorted
zero when there's “D1 shorted
no station signal. “D2 open
*L1 open
Q2-collector R4 low R3 shorted R1 shorted R2 open, shorted R7 high R4 open
Normal R6 open R4 low R6 high C2 shorted R6 low
48 V C2 open R6 high R7 low C4 shorted R7 open
C2 open R8 low C5 leaky D2 open
D1 shorted R9 low C5 shorted L1 open
*goes positive
“*goes negative
NOTES:
Use this guide to help you pinpoint the faulty part. change you find.
The agc line is not clamped, despite some interaction with Finally, notice which parts are repeated in whatever com-
this stage. bination of voltage changes you find.
Measure each of the five key voltages with a vivn. Test those parts individually for the fault described.
For each, move across to the column that describes the Find additional clues in the Waveforms Guide.
APRIL 1970 41
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WAVEFORMS AS GUIDES

WF1 Normal 2.5 V p-p

Taken at the cathode of D1, this waveform is inciuded for reference only. It is viewed best
at the TV-horizontal rate of the scope. It comes from the video detector (actually from
the base of the first video ampilifier). Its sync is negative going. If this waveform isn't

present, check the video detector before hunting trouble in these stages.

WF2 Normal 7 V p-p

Another input waveform, shown for reference only. Make sure it is there and of proper
amplitude before blaming these stages for poor operation. It comes from the output
(collector) of the first video amplifier. Sync is positive going. Changes in amplitude of
video in WF2 affect the bias developed at the base of Q2; that bias is from charge/dis-
charge action in RC network C2—-C3—R4-R5.

WF3 Normal 7 V p-p

Taken at the base of Q2, this is the video signal from which the sync is extracted. The
action of compensation network C2-C3—-R4-R5 gives the sync and pedestal a slightly
odd appearance in this version of the stage. Other versions don’t use so elaborate a com-
pensation network. This one peaks the signal quite a bit, preparing it for sync separation.

V p-p low
D1 short

V p-p high

V p-p zero

R2 open
R2 shorted
R3 shorted
R4 open
R9 low

AV p-p
D1 shorted

4V p-p
C2 shorted

7V p-p
R1 shorted

R6 low

6V pp
C2 open

10v p-p
R6 open, high

WF4 Normal 40 V p-p
Taken at the collector of Q2, this is the output of the sync

separator.

It contains both vertical

(left) and horizontal

(right) sync puises. You can see either one by viewing at its
appropriate scope sweep setting. For troubleshooting, only
the horizontal-sync waveshape is really informative. And
usually, shape is more important than amplitude.

V p-p low V p-p zero _ ; m
R2 open R4 low ‘ ‘ ll Il "
0] C2 open oSt )
R7 low 40V p-p 40V p-p 10V p-p 4V pp 40V p-p
R8 iow D1 shorted R1 shorted R2 shorted R3 shorted C2 shorted
C4 shorted .
D3 shorted M
4V p-p 6V p-p 45V p-p

R4 open R6 open R9 low

D1 open

L1 open
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WAVEFORMS AS GUIDES

WF5 Normal 2 V p-p

This is the integrated and clipped vertical-sync output of the sync separator. It is taken
across the diode, which is in the cathode of a vertical osciillator tube in the hybrid color
set used for this example. The horizontal pulses that fill the space between vertical pulses
in WF4 have been almost all eliminated—although you can see traces of them (the thick
trace between pulises). The vertical pulses are negative going.

V p-p low V p-p high V p-p zero

D3 shorted

3V p-p
R2 shorted

0.4V p-p
R2 open
R3 shorted
R8 open
C4 shorted
C5 leaky
C5 open

well as the sync stage.

WF6 Normal 25 V p-p

This is the horizontal waveform at the sync output. The sawtooth that dominates it is fed
back from the horizontal afc stage to which sync is coupled. The negative pips that extend
from the negative peaks of the sawtooth are sync pulses. Notice below that the sawtooth
remains alone, without sync, unless something upsets the horizontat afc ot osciliator as

V p-p- low V p-p high Y p-p zero

15V p-p
R2 open
R2 shorted
R3 shorted
R6 open
C6 open

25V p-p
C6 leaky

Use this guide and the Voltage Guide to help you pin
down fault possibilities.

Clamping the agc line is not necessary. Waveforms in this
guide are without outside clamping or biasing.

With the direct probe of the scope, check the six key wave-
forms (only four of them give trouble clues within the
stages). The scope sweep should be set at H/3 or about

5 kHz, to show three cycles of the waveform. (Only WF4
is taken at 20 Hz.)

Note amplitude. If it's low or high, check parts under those
descriptions.

Note waveshape. If there’s a change from normal, despite
amplitude, check the parts indicated.

No signal reaches Q1 unless its amplitude is high enough to
overcome the reverse bias on gate diode D1. Only noise im-
pulses with amplitude higher than the tips of sync pulses can
get through. Sync pulses and video are blocked by the diode.

If a noise pulse does occur, it is coupled to common-emitter
amplifier Q1 by capacitor Cl1. Until that happens, the transistor
is just a conductive ground return for the emitter of Q2. But a
noise pulse cuts QI off. That, in turn cuts off Q2, and it can’t
pass the noise pulse that is at its base.

Transistor Q1 is thus part of the ground return for the emit-
ter of Q2. L1 and D2 form the rest. Collector voltage for QI
is applied through R3 from the regulated dc line. As long as
Q1 conducts, so can Q2—that is, it can if its base bias permits.

However, base bias for Q2 is developed mainly by “grid-
leak™ action in the C2—C3-R4-R5 network. 1t’s a class-C type
of bias. It stays at a level that prevents the transistor from con-
ducting except when the input signal goes above the blanking
pedestal. In other words, the transistor conducts only during
sync pulses (as long as no noise pulse has cut off Q1).

Some voltages change considerably with changes in signal.
For example, the dc voltages at the collector of Q1 and the
emitter of Q2 vary with the white content of the video. They

change drastically if station signal is lost.

The dc voltage at the anode of D1 depends to some extent
on the setting of the agc control and on the station-signal level.
Voltage changes with signal at this point are slight. Their effect
is to alter the level of noise signal that can get through DI.

More and less video signal changes the bias voltage at the
base of Q2. But the effect is to keep the conduction level of the
transistor always slightly above the blanking pedestal.

The fastest way to troubleshoot this stage is with a scope.
WF4 is the key waveform.

First, isolate the sync separator from the noise stage. Clip a
jumper from the cathode of D2 to ground. Then you can test
the separator stage by itself, without worrying about misleading
symptoms from the noise inverter.

Waveforms in the sync separator should be exactly as the
schematic shows. With the jumper in place, the voltage on
Q2’s emitter goes to zero. Diode D2, if it’s okay, still con-
ducts normally.

A fast test for the noise stage can be made while the jumper
is in place. Just clip across diode DI, too. That applies video
to Q1 through C1. R9 and L1 are a collector load, if the first
jumper is still in place. R-E
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X

Try to beat
R-E's “PENNIAC”

$150 GAME
COMPUTER

Penny-matching computer records your heads-or-tails play sequence and computes
its plays accordingly. Has rechargeable power supply for its 66 IC’s

by R. R. YOST

ALL WORK AND NO PLAY DESCRIBES THE LIFE OF MOST
computers, but their human designers never have seen it
that way. It wasn’t long after computers became available
that programs were written to teach them to play a good
checker game and a pretty passable chess game.

Even these accomplishments didn’t satisfy us humans.
We’re now busy trying to teach computers to become even
more human—to be able to adapt to and communicate
with the world around them. Clearly, computers will
someday be more than the dull work-a-day “accountants”
they now are—they will be fascinating companions for
our recreational and leisure hours.

The pint-size game computer described here is a step
toward the day when adaptive game-playing computers
will be in every home. It plays a very simple game by
adapting itself to its human opponent. Its $150 construc-

CLOCK AND

tion cost puts it within reach of hobby groups, clubs and
many individuals.

What Penniac does

Penniac plays a penny-matching game. The human
chooses heads or tails and the computer tries to guess
which it will be. If it correctly predicts the human’s
choice, the computer wins; if not, it loses and the human
wins. Simple computers to play this game are not new. Dr.
Shannon, of information-theory fame, described two such
computers built at Bell Labs back in 1953, but not until

inexpensive IC’s became available did the construction of
such a computer become feasible for a hobbyist.

Fig. 1—Complex interactions in Penniac are shown in this
simplified block diagram. Three major sections are shown in
Figs. 2—4, which should be studied with text and Fig. 1.
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PROGRAM CONTROL
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The adaptive teature of Penniac is its strategy for
winning. It records the human’s play sequence and memo-
rizes his responses to each of a number of game situations.
For example, if the human plays heads, wins, plays heads
again, and wins again (a game situation), ke may tend to
change to tails (his response is to change his play).

To decide what the human is going to play next, the
computer consults its situation memory to see what the
human did the last time he was in the present situation.
For each situation, it has stored an S, a C, or an R, based
on the previous play history. An S means that previously,
in that situation, the human played the same as before; C
that he changed; R that the last rwo times this situation
camc up the human responded in different ways.

When the computer finds an R in the cell of its mem-
ory corresponding to the present situation, it makes a ran-
dom choice of heads or tails.

Penniac, being pretty simple compared to its human

opponent, can be beaten if you carefully remember what 1t
has stored in each of its memory cells. (You probably will
need pencil and paper for this.) Under this mode of play,
it will lose three out of four games on the average. If you
play completely random, so does Penniac and the result of
a large number of games is a tie. Casual impulsive playing
permits Penniac to draw ahead slowly, winning more
games than it Joses. Of course, luck plays a part!

Penniac is packaged in a 3 x 4 x 5-inch box, complete
with its nickle cadmium (NiCd) batteries and their charg-
ing circuit. A counter is provided to keep track of wins
and losses. To play with Penniac, you first turn the power
on, using the switch on the right side. Then the won-
games counter and the memory must be “cleared” by
pressing the two buttons marked CLEAR TOTAL and CLEAR
MEMORY.

Clearing the counter resets it to zero from the random
count it assumes at turn-on, and clearing the memory sets

FIG. 2——PROGRAM CONTROL BOARD

(K Clock and Program Control
IC1: clock oscillator.
IC's 2, 3, 4: counter whose output states
are used to steer control pulses to proper
output terminals.
IC5a: Clock Control logic (stops clock

1.
1IC15 a, b

Outputs: X6, X7 to count Up/Down Logic.
Change-Same Logic

IC5a, IC16a, IC17a
Output 42: to memory.

Z1: from Test switch.

Z2,73: to M Play T, M display.

Y6, Y7: to display drivers, You Lose, You
Win.

Z4, Z5: from H Play selector switch.

(Z4 to positive if heads; Z5 to positive if

after t.). IV. H Play Register tails)

IC5b, 1C6a, b: levay, e s 1X. Mem;)ry tnput Logic

clock puise shaper & drivers for steering V.  Address Register IC19a, b, cd: IC18a, b: IC 23a, b, c:
togic. IC13b, IC14a, b. IC 22b (Rando =y s

. . 4 B b (Random Play FF).

iIr(‘36c::n|r:\(/:e3rter and driver to reduce load- Outputs: X1, X2, X3 to memory. Input: vy FP)

IC$SO7 8 9': Clock Pulse steering logic in- VI. Display Control Monostable F/F R4, Rr from memory output Selector
put: IC22 a, IC6 d, IC10 d (inverter and driv- Output: ) )
Y9: from H-Play pushbutton Y1: t1 and t: shift pulse to memory shift

y AL : en). Ise steerin i

Outputs: pu s g unit.

Y3ty Du'lse Output 48: to Ready display and Play X. Machine Play Logic

vs: to pulse. pushbutton IC24a, b, ¢, d; IC 18c, d;

IC10a:T, pulse driver. VIl. M Play Register :fzf?g.b' ¢; 1C 22b (Random Play F/F).
IC10b: T, pulse driver and inverter, IC12b LSk .

IC10c: T, pulse driver and inverter. VIII. Display Logic IR\t Ry: inputs from Memory Output se-

Il.  Win-Lose Logic : ector.
IC21: a, b, Cl'gd; 1C20 a, b. IC11a, b, c; tC20 ¢, d; plus elements on OQutput:
Inputs: 24, 25 from H Play selector won-games counter board. Internally, to IC12b, Machine Play regis-
p
switch. Inputs and Outputs: ter.
B T AL
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MC7i7P-1C'S 6,11,15,16,18,19,20,2!,24
MC7I9P-1¢’s 7, 8,9

MC722P-1C'S 1,2,3,4
MC724P-1¢t7
MC778P- IC’S 12,13,14,22
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MC793P-1¢5,23
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C1, C2, C7, C9—0.33uF electrolytic
C3—0.22-uF electrolytic
C4-—100-uF, electrolytic (Kemet K100 or

equiv.)
C4—100-uF, electrolytic (Kemet K100 or
equiv.)
C5, C6-——2-uF, electrolytic (Kemet 2R 2uF or
equiv.)
C8—4.7-uF, electrolytic
C10—100-uF electrolytic
C11—600-uF eiectrolytic
All capacitors 6 volts or more. All tantalum
except C10 and C11 to conserve space.
R1, R2—3300 ohms. 1/8W
R3, R4, R8, R11—10,000 ohms
RS5, R27, R28, R35, R36—1000 ohms
R6—15,000 ochms
R7—22,000 ohms

PARTS LIST
R22-—5000-ohm trimmer potentiometer
R23—47 ohms
R24—4.7 ohms, 1W
R25, R26, R37—2200 ohms

All resistors 14 W unless noted

Semiconductors (integrated circuits (1C1-1C66,
Motorola}

IC1-IC4, I1C50, IC52-1C56, IC65—MC722P

IC5, IC23, 1C63—MCT793P

IC6, IC11, IC15, IC16, IC18-IC21, IC27, IC39,
IC57-1C62, IC64, IC66—MC717P

IC7-IC9, 1C26, IC30, IC32, IC33,
1C42-1C44, 1C47, IC49—MC719P

IC10, IC25—MC789P

IC12-IC14, I1C22, 1C28, I1C29, IC34, IC35, IC40,
IC41, 1C45, 1IC46—MC778P

IC17, IC51—MC724P

1C36-IC38,

Q1-Q10, Q12-Q16-—-2N2924 (Motorola)

Q11—2N2925 (Motorola)

D1—1N4154 diode

D2-—1N4371A Zener diode {(Motorola)

RECT 1-—bridge rectifier MDA 920A-1 (Moto-
rola)

Other parts

T1—6.3V, 0.6A transformer

RY1—250-ohm, 14-mA, spdt dc relay (Sigma
11F-250-G/SIL)

Bl1—3 1.25-volt nickel cadmium cells (G.E.)

LMl—ILM13—4-volt, 40-mA lamps (4ES), base-

ess

S1—dpst slide switch

$2-S5—spdt, NC momentary pushbutton
switch (subminiature)

S§7—2-position dpdt rocker switch

IC31—MC725P
1C48—MC786P

R9—6800 ohms, %L W
R10, R12—-R19, R29, R30-R34—470 ohms
R20, R21-—56 ohms, 1W

MISC—perf board (0.1-inch centers), 6-lug
terminal strip, standoff terminals, 3 x 4 x
5-inch metal case, No. 32 stranded wire,
Vector type K24A pins

all cells to “R” (random). The human makes his first
choice of heads or tails by sctting the PLAY SELECTOR
rocker switch to the right or left, and then enters his play
by pressing the centrally located rLay pushbutton. Lights
come on for about 1 second to indicate what Penniac’s
play was and whether the human won or lost. The TOTAL
WON GAMES lights also illuminate momentarily, indicating
the net games won by the human.

For example, if the human selected heads and the
computer also selected heads, the human would lose and
the TOTAL WON GamEs would indicate —1, meaning the
human is now one game behind. The counter is a binary
counter and the total is obtained by mentally adding to-
gether all the illuminated numbers. If the human is seven

games behind, for example, this would be indicated by —1
2 4. The counter has a range of ==63; on the count of 64
it resets to 0. After the I-sec interval, all indicators go out
and the central play indicator (P) comes on, signifying
that the computer is ready for the next play by the hu-
man operating it.

The button marked TEST is provided to assure the
human that the computer is not cheating. Pressing this
button at any time tells you what the computer is going to
play next. You can verify that changing the play sclector
switch will not affect the computer’s choice. Also, vou can
verify, by holding this button down continuously, that the
computer always makes its choice just at the end of the |-
sec display oN period, before you have made your next

FIG. 3—MEMORY BOARD

I. Shift Pulse Steering Unit Hi.
1C25 (driver), IC's 26, 33, 38, 44, 27, 39.
Il. Memory

IC's 28, 29, 34, 35, 40, 41, 45, 46.

Output Selector

Inputs:

IC's 30, 36, 42, 47, 32, 37, 43, 49, 31, 48.

X1, X2, X3:from Address register.
Y1:from Machine Play logic.

Y2:input from Change-same logic.
P: from memory clear pushbutton.
Qutput:

RA, RB:to Memory
chine Play logic.

Input logic and Ma-

[ : OUTPUT SELECTOR B0
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selection.

The READ TOTAL button is provided so that you can
check the won-games counter to find out how you stand.

Table I shows the results of playing a sequence of
games. The second, third and fourth columns tell which of
its memory cells Penniac “read” from, what it read
therein, and which play number those contents were based
on. The fifth column lists Penniac’s prediction for the hu-
man’s play. Column 6 contains the human’s actual play.
These plays were chosen to illustrate how Penniac adapts
to the human’s strategy; they also illustrate what happens
when the human tries to vary his strategy so as to “fool”
Penniac. Column 7 records whether the human won or
lost and column 8 lists what Penniac wrote into the mem-
ory ccll it had consulted for prediction. Column 9 contains
a “+” when Penniac correctly predicted the human’s
play, a “—” when it was fooled, and an R when it played
at random. Column 10 records games won by the human.

Of course, cach game starts with the human’s play
and ends with Penniac predicting the human’s next play.
For cxample, after the human makes his third play, Pen-
niac writes S in cell WSL, and then consults cell 1.SI. to
predict the human’s 4th play.

Note that in this sequence of 50 games, Penniac pre-
dicted correctly 21 times, incorrectly 11 times, and played
at random 18 times, in spite of the human’s attempts to
mislead it. At the end of the 50-game sequence the human
is down 6 games, so he was actually somewhat lucky. If he
had won only half the time that Penniac played at ran-

dom, he would have been down 10 games.

How it works

For understanding anything as complex as Penniac,
detailed schematic diagrams are not a good starting place.
Fig. | is a block diagram that shows how the major ele-
ments of Penniac interact.

Clock.and Program Control: This unit is controlled
by the pLAY pushbutton; upon its release, a series of five
output pulses js gencrated. Each pulse comes out on a
different output lead. The pulses last about 0.2 msec and
are spaced at 2.5-msec intervals. Each pulsc is a command
to a block-diagram element to perform its function at the
time the pulse arrives.

Counter and Count Up/Down Logic: The usual flip-
flop (F/F) counter counts up only; that is, it increases its
stored total by one for each input pulse until all stages are
holding binary [’s. Then the next input pulse results in all
stages holding binary 0’s. However, for the net games
won, the counter must be able to count both up and
down. If it is holding a positive total, a game lost by the
human must reduce the stored count by one. On the other
hand, if it is holding a minus total, meaning the human
has lost more games than he has won, a lost game must
increase the count. The Count Up/ Down logic sets a “sign”
flip-flop to the “—” or “-+” state when the total is O and
the human loses or wins, respectively. This happens only if
the total is 0; for other values of the total the sign F/F
does not change. When the sign F/F is in its “—* state,

FIG. 4—TOTAL GAMES WON COUNTER

(A Counter flip-flop.
IC's 80. 52, 53, 54, 55, 56.

1l. Count Up/Down Logic
IC's 57 a, b, ¢c; 58 a, b, ¢; 59 a, b, c;
60 a, b,c; 6l a, b, c; IC66 a, b, ¢, d; IC51
Ca'd4 Inputs:
IC65 is Sign flip-flop. IC63 a, b; IC64 a,
b, ¢, d; 1C62 b are logic for driving sign

Display Logic: IC63c; IC’s 57d, 58d, 59d,
60d, 61d; IC62 a, c, d.

Inputs pulse shaping and count-inhibit
voltage generator: Q2 and IC51a.

C: Total-Clear pushbutton.

Y3: t: pulse to advance counter.

Y8: from display monostable F/F.

R: from Read-Total pushbutton.
Y5:t0 pulse to Count Up/Down Logic,
X6, X7: from Win/Lose logic.
Outputs:

To lamps as indicated.

Y4: ts pulse to other circuits.
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the count up/down logic sets the counter interstage con-
nections so that a game lost by the human incrcases the
count and a game won decreases the count. When the sign
F/F is “+” it controls the counter so it counts up for
games won by the human and vice versa. The sign F/F
also controls the “—" display lamp.

H Play Shift Register: This comprises two cascaded
F/F’s. Upon pulsing the S terminal, the left one stores
whatever is at its input terminal—in this case, the setting
of the H PLAY SELECTOR switch—and the right-hand F/F
stores what the left one held before the pulse. Thus this
register stores the human’s last two plays.

Fig. 5—Depending on component values, it may be necessary

to connect R22 across Zener diode D2 to get the 3.3-volt drop-
out point within the adjustment range of the potentiometer.

RECTI

Same/Change Logic: The Same/Change logic net-
work compares the last two human plays stored in the
H-Play register to determine whether he played the same
or changed. Its output is fed to the Memory-Address reg-
ister and to the memory itself.

Win/Lose Logic: The Win/Lose (W/L) logic net-
work compares the setting of the H PLAY SELECTOR switch
with the machine’s play, which is stored in the machine-
play register F/F. Its output is a binary 1 if the human
wins, a 0 if he loses.

Memory Address Register: This unit stores the last
two outputs of the Win/Lose logic and the previous out-
put of the Same/Change (S/C) logic. Its three binary

(continued on page 72)
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Reference Manual.

Islip, L.I., N.Y. 11722.

TOOLS FOR ELECTRONICS

by TOM HASKETT

This issue, starting on the facing page, is the next part of our new series of articles on tools
for electronics. It is the second part of our description of soldering tools. Next month we will
continue the series with the final section of the article on soldering tools and the start of nut-
drivers. We believe you will find all of this material a handy, practical addition to your R-E

If you wish you can purchase a special hardcover binder to keep your Reference Manual
pages together. It has a dark blue fabric cover and is gold stamped Radio-Electronics Ref-
erence Manuval. The cost is $1.00, postpaid. Order from N. Estrada, 17 Slate Lane, Central

. i i _dia
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Remote speakers
or car stereo

by HOMER L. DAVIDSOR
HOW ABOUT ADDING TWO EXTRA
stereo speakers to that auto tape deck
you use on your outings? You can do
it in one hour, and be ready to roll
for the next picnic. Don’t like picnics?
Well, how about a teen-age dance on
the terrace or in the backyard? Or a
quick run to the beach.

Simple? You betcha—just cut in-
to the stereo spcaker wire going to
the inside stereo speakers. Add three
polarized plugs and you’re in business
(Fig. 1). Take the two sterco leads
coming from the sterco tape deck.
Connect a male polarized Jones plug
to the left-hand right-channel stereo
leads. Now ground the polarized
spade terminal. This is the one turned
sideways. Okay—the stereo tape deck
leads are ready to use.

Now quickly wire those two fe-
male sockets. Take the other two
speaker leads that you cut off and sol-
der to another female socket (Fig. 2).

Remember to wire the ground or
common speaker wire to the polarized
terminal. Now the two inside stereo
speakers are ready to go.

Wire a 25-foot three-wire cable
to another three-prong polarized plug.
Solder up just as you did the inside
stereo speaker plug. Connect, to the
outside end of the cable, two outside
PM speakers. These two separate
speakers should be housed in metal or
plastic baffles.

Make sure the impedances of the
outside specakers match those of the
auto tape deck. Generally, impedance
is 8, 10 or 16 ohms. Two, 6- x 9-inch
heavy-duty PM speakers will blast.

Don’t remove the tape deck from
the auto if you can reach the stereo
speaker cable. Pull the cable down
and unplug it from the two inside
stereo speakers (Fig. 3). Cut the ca-
ble just ahcad of the speaker cable
connector.

To use the outside speakers, plug

3 '.] w»‘- ’& %

Figs. 1-2—Photos of plugs used to ex-
tend tape-deck speakers outside car.

Below (left) is Fig. 3 showing plug ex-
tension; Fig. 4 shows a switching setup.
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Simple switch or plug patch
adds stereo extension speakers
to your car tape deck

the outside female lead into the male
socket from the tape deck. Change to
the inside stereo speakers by inter-
changing the speaker cable socket.

You may want to make a more
permanent installation in which you
need only flip a switch. Now, let’s
take a look at Fig. 4 and see how it’s
done. Pick up a stereo phono jack
and a dpdt speaker switch.

Take the two leads coming from
the stereo tape deck and solder to the
two center terminals on the dpdt
switch. Now solder the two sterco
leads from the outside stereo jack to
the inside speaker wires. Ground the
common wire to both left and right
channnels. Hook up the outside speak-
ers to the sterco male plug and wire
up the inside speaker wires.

Just plug the outside stereo
speakers into the stereo jack. Sit back,
and flip that switch to either outside
or inside speakers for your favorite
recordings.

STEREO
SPEAKERS
l IN AUTO

’c'iZLNTi%!!j— L

|
RIGHT ” |
CHANN@,T —i |

STEREO AUTO

TAPE DECK
1 I
ey =5 'E3 J
: TI I;] - BACK
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~  FEMALE JACK
53


www.americanradiohistory.com

by DON WARD*

BECAUSE OF THE PUBLICITY GIVEN TO
X-radiation from color television, the
service technician must be familiar
with the problem.

To protect the public from ex-
posure to dangerous X-ray levels,
Congress has charged the Department
of Health, Education, and Welfare
(HEW) with the task of formulating
regulations influenced by the recom-
mendations of the National Com-
mittee in Radiological Protection. For
color television receivers, the recom-
mended limit of permissible radiation
is 0.5 milliRoentgens (mR) per hour,
when integrated over an area of 10
square centimeters and when mea-
sured at a distance of 5 centimeters
from any portion of the television re-
ceiver cabinet.

Before discussing the possible
dangers, remember that it is almost
the unanimous opinion of the various
investigating committees, that there is
no dangerous radiation from any cur-
rent model receiver when it is cor-
rectly adjusted, in good operating
condition. and operating on a normal
voltage power line.

Many scientists share the view
expressed by S. P. Wang of the Rau-
land Corporation. He states:

“The radiation level from assem-
bled receivers has been measured
both under normal and abnormal op-
erating conditions. Results obtained at
a realistic viewing distance of six feet
indicates that even under abnormal
operating conditions, the exposure
dose rate level is close to the back-
ground level due to the natural envi-
ronmental radiation.”

It appears that the exposure
dose-rate from a typical 23-inch color
TV tube at a distance of 2 feet will

“Victoreen Instrument Division
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be about ten times the rate measured
at 6 feet, and that the dose-rate at 1
foot will be doubled again.

When you recall little children
with their noses practically glued to
the face of the picture tube, the 6-foot
rule suddenly becomes impracticable.
The receiver must be completely safe
under all conditions.

X-rays are electromagnetic ener-
gy, differing from other forms of elec-
tromagnetic energy mainly in frequen-
cy or wavelength.

All X-rays are characterized by
their ability to ionize air or other
gases and tissues. This is the charac-
teristic that makes them dangerous to
humans. Radio waves are measured
in meters or centimeters of wave-
length., while the light wavelengths
are more conveniently measured in
angstroms. But the wavelength or
frequency of X-rays is more con-
veniently designated in terms of “elec-
tron volts.”

Radiation dose is measured in
terms of “Roentgens.” A Roentgen
produces a specific amount of ioniza-
tion in a certain volume of air under
standard conditions. The dose-rate of
radiation is, therefore, indicated in

| Roentgens per minute or hour.

Mr. George McCall of the Pi-
nellas County, Florida, Health De-
partment states that X-radiation from
the face of the picture tube increases
with increasing high voltage. Mea-
surements taken by Mr. S. P. Wang
suggest that the dose rate from a 23-
inch color picture tube operating at
26 kV is approximately 214 times its
dose-rate when operated at 25 kV. A
further increase of 22 times can be
expected at 27 kV.

How are X-rays produced?
Energy is proportional to the
product of mass times the square of
velocity. When an electron leaves the
gun of the cathode ray tube, it is ac-

www.americanradiohistorv.com

celerated to a very high velocity by
the ultor voltage (25 kV) and has
greatly increased energy. When it
strikes the face of the picture tube, its
velocity is reduced to zero and, there-
fore, it must give up its energy. Part
of that energy is converted to visible
light by the phosphors illuminating
the raster. Another small part is con-
verted to heat which is absorbed by
the glass, while most of the remaining
energy is converted into X-rays. Ob-
viously, the quantity of X-radiation
should be directly proportional to the
magnitude of the beam current and
the value of the accelerating poten-
tial; and you might expect the great-
est X-radiation when there is a full
white raster on the face of the crt.
Later we shall see that this is not
quite true. About 80% of the elec-
trons entering the electron beam
never reach the phosphors, but strike
the shadow mask, where their energy
is converted into heat energy and X-
radiation.

As previously indicated, X-radi-
ation is proportional to both the mag-
nitude of the beam current and the
value of the accelerating potential.
This high voltage is obtained from
the flyback transformer and high-
voltage rectifier. This system has a
dynamic resistance which may have a
value ranging from 13 megohms in
some of the early color receivers to
less than 8 megohms in more recent
designs.

This means that as beam current
varies with changes in picture bright-
ness, accelerating voltage also varies.
As beam current increases with in-
creasing picture brightness, tending to
increase radiation, ultor voltage de-
creases, tending to reduce radiation.
Tests indicate that radiation from the

face and shadow mask is at a max-

imum with an average picture bright-
ness of a light gray value.
There are two distinct philos-
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ophies used in high-voltage power
supply design. One states that as long
as a correct ratio is maintained be-
tween accelerating voltage and focus
voltage, both values may rise and fall
with variations in beam current with-
out seriously damaging picture qual-
ity. Such receivers have no high volt-
age regulation.

Another group of designers be-
lieves that better focus and con-
vergence, better color purity, as well
as better control of X-radiation will
result if the high-voltage supply is
well regulated. The most popular
method of regulation uses a simple
shunt regulator across the 25-kV sup-
ply. This introduces another source of
X-radiation. Electrons striking the
plate of the regulator tube at 25 kV
must give up their energy at the plate
in the form of heat and X-radiation.

Another regulator type uses a
vacuum tube across some low section
of the flyback transformer. This tube
is biased to cutoff during the trace
portion of the cycle, but is gated into
conduction during the retrace by a
pulse from the damper. This provides
a variable load on the flyback that is
proportional to the damper pulse.
Regulating at low voltage levels great-
ly reduces the possibility of the regu-
lator gencrating X-rays.

Another source of radiation is
the high-voltage rectifier. At first
thought, this would seem impossible,
since the forward voltage drop across
the rectifier is only a few hundred
volts. But experiments show that the
rectifier tube can be a very potent
source of radiation. Electrons com-
prising the space charge in the
rectifier tube are returned to its cath-
ode during the non-conducting por-
tion of the cycle, being accelerated by
25 kV plus the peak value of the
negative portion of the ac cycle in the
flyback transformer. If the rectifier
tube is slightly gassy, the action is
greatly increased. Therefore, there are
three sources of X-radiation in the
modern color TV receiver. They are
(1) the picture tube, (2) the regulator
tube, and (3) the high-voltage rectifier
tube.

How does the manufacturer
protect against radiation?
Modern picture tubes use a
heavy lead-glass face plate that ab-
sorbs X-radiation whose energy level
is 25 keV or less. But the radiation
increases at a very alarming rate
when the voltage exceeds 25 kV. As
long as the high-voltage regulator is
correctly adjusted and in good oper-
ating condition, and as long as the

powerline voltage is normal, there is |

no danger of excessive radiation from
the picture-tube face. [For dectailed

APRIL 1970

data on individual manufacturers pre- |

cautions see “Looking Ahead,” Rapio-
ELECTRONICS, January 1970, page 2.}

Radiation from the rectifier and
the high-voltage regulator can be
safely held within the confines of a
well-designed high-voltage cage.

What then, if any, are the dan-
gers of exposure to X-radiation by
the viewer? How can the technician
safeguard his customer?

First, encourage the set owner to
observe the 6-foot viewing distance

| whenever practicable.

Check the power line voltage.
Radiation increases when the receiver
is operated on high line voltage. The
high-voltage power supply increases
about 300 volts with each 1-volt in-
crease in line voltage. Thus, an in-
crease of a little more than 3-volts in
line voltage can produce a 1000-volt
increase in high voltage along with
the accompanying increase in radi-
ation emitted.

Check the adjustment of the 25
kV setting. Remember, the most
likely cause of excessive X-radiation
is abnormally high voltage. Tests in-
dicate that radiation from the picture
tube face is greatly multiplied by each
1000 volts above 25 kV. The Pinellas
County (Florida) Health Department
reports that of 149 color television
receivers surveyed at owners’ re-
quests, 23 sets were emitting exces-
sive radiation. Nineteen of these cases

resulted from excessive high volt-
age. Replace all *‘weak” high-volt-
age rectifier tubes and regulator

tubes, since gas and/or poorly aligned
electrodes in the rectifier greatly in-
crease radiation from the rectifier, and
since reduced emission and/or trans-
conductance of the high-voltage regu-
lator increases radiation from both
the regulator and the picture tube.

Check all components of the
metal high-voltage cage. This cage
not only protects against accidental
shock hazard, but shields X-radiation
eminating from the regulator and rec-
tifier.

Surveys conducted by several in-
terested agencies have found hun-
dreds of receivers emitting radiation
in excess of the established “safe”
limits. In almost all cases, the situ-
ation could be corrected by restoring
the receiver to its original condition
with the replacement of substandard
tubes and components and the correct
adjustment of high-voltage controls.
While there is little difficulty in guar-
anteeing that the receiver leaves the
factory in “safe” operating condition,
there is at present no method of in-
suring that this condition will be
maintained in the owner’s home dur-
ing the set’s useful life.

Manufacturers

are, therefore,
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turning their attention to the devel-
opment of “fail-safe” circuits (see
“Add Anti-X-Ray Circuit to Your
Color Set,” RADIO-ELECTRONICS,
January, 1970). The most promising
approach to this goal seems to involve
the use of solid-state horizontal am-
plifier circuits feeding a much lower
voltage flyback transformer, which in
turn is followed by a solid-state volt-
age multiplier type of high-voltage
rectifier to produce the necessary 25
kV. This is regulated by a gaseous
cold-cathode high-voltage shunt regu-
lator incapable of generating X-rays.
Solid-state amplifiers, rcctifiers, and
dampers cannot generate X-rays.

One such diode regulator was
developed in 1948 by Victoreen. It
has been successfully used in many
military and scientific applications to
control high voltage at low current.
These applications include radar dis-
play circuits, geiger tube circuits,
photomultiplier  applications, low-
power klystron and traveling-wave
tube circuits as well as many others
for simple but precise control of high
voltage. The diode was used by three
manufacturers of early color television
receivers, but cost prohibited its con-
sideration when the market became
highly competitive. Recent design im-
provements, which adapt the diode to
the demands of the flyback power sup-
ply, along with improved and expand-
ed production facilities, promise to re-
duce diode prices to a level that could
be economical in the home entertain-
ment field.

The performance of a solid-
state diode high-voltage regulator is al-
most identical with that of a Zener
diode operating at much lower volt-
ages. Its operating voltage is almost
entirely controlled by its gas pressure.
It has no filament or heater to be
affected by changes of line voltage or
deterioration with age. Tts operation is
not affected by changes of cathode
material work function. Any conceiv-
able failure mode results in a lowered
operating voltage. Even if the metal
envelope of the diode were punctured,
allowing its gas content to escape and
be replaced with air, it would continue
to regulate, but at a greatly reduced
voltage (about 14 kV). Therefore,
since the proposed TV receiver has
but one component that can generate
X-rays (the picture tube), and since it
is completely “safe” when operated at
25 kV or less, and since the Victoreen
diode completely guarantees that the
voltage will remain at 25 kV (or be-
low in case of failure), the new design
is completely “safe” for its entire life
and cannot produce dangerous radi-
ation even when controls are mis-
adjusted.

It seems likely that the industry
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will adopt this circuit philosophy, and
that retrofit kits will be made avail-
able so that the service technician can
modify existing older receivers, mak-
ing them completely ‘“radiation
proof.”

Can technicians check for
X-rays?

The price of survey instruments
with accuracies of plus or minus 10%
and registering in units of milli-
Roentgens per hour as required by
Federal regulations, ranges from
$800 to $1000. Their use is, there-
fore, restricted to organizations which
find that price justifiable.

Radiation is produced when elec-
trons at high velocity strike a target
and give up their energy as X-rays. It
follows that the energy or wave-
length and frequency of the resulting
X-rays are determined by the voltage
that accelerated the electron. The
resulting rays are then measured in
terms of “electron volts.” This unit is
the energy required to move an elec-
tron through a potential of 1 volit.
Thus. the primary radiation generated
in the TV receiver has energy values
peaking around 25,000 electron volts
(25 keV). Unfortunately, our situa-
tion is not quite as simple as it might at
first appear. When X-rays penetrate a
material. some of their energy is ab-
sorbed by that material, and the
emerging rays are of a lower energy
level. At the surface of the material
being penetrated by the radiation, an
interesting situation occurs. Regard-
less of the energy level of the X-rays
entering a material, much of the
emerging energy peaks around a dis-
crete energy value that is character-
istic of the particular absorbing mate-
rial. Thus, X-rays generated in a tube
at 25 keV. and penetrating a lead-
glass envelope emerge having a spec-
tral content from 25 keV and below
but peaking at 25 keV and 12 keV.
The latter is known as the character-
istic “lead line.” Experiments by sev-
eral independent investigators indicate
that the spectral response illustrated
by Fig. 1 is typical of the radiation
from most types of color TV receiv-
ers. Note the difference between the
content of the energy from the pic-
ture-tube face and that from the
rectifier and regulator.

Since the danger of radiation
comes from its ability to ionize air or
tissue, the ecnergy distribution of a
particular flux becomes important.
The most direct and accurate means
of measuring the ionizing ability of
any particular flux of radiation would
be to measure the current flowing
from a calibrated ion chamber located
in that radiation beam. Unfortu-
nately, this requires the accurate meas-
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Fig. 1—Top graph shows varying X-ray energy levels from various set parts.
Lower graphs show relative X-ray (photon) emission from specific tube types.

urement of currents as low as one
millionth of a microampere. Ob-
viously, this type of instrument is
both delicate and expensive.

Due to the action known as “gas
multiplication,” the pulses of current
from each ionizing event intercepted
by a Geiger tube are increased to such
a magnitude that no delicate and sen-
sitive amplifier is necessary to record
them. However, the Geiger counter
records “counts” or ionizing events
per minute, and is not a measure of
energy or “dose rate” or Roentgens
per unit of time. Since all pulses or
“counts” are of equal magnitude re-
gardless of the energy of the original
photon which initiates the pulse,
“counts per minute” can be translated
into “milliRoentgens per hour” only
at any one discreet energy level of
radiation, and such translation is,
therefore, not valid where the flux
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| has a

wide spectral energy dis-
tribution. In addition, the energy re-
sponse curve of any Geiger-Mueller
(GM) tube is extremely nonlinear.
However, let one assume that
the spectral distribution curves of Fig.
I are typical. Then a survey in-
strument using a GM tube of known

| energy response and calibrated in the

actual flux from a TV receiver so ad-
justed to produce considerable X-rays
might be developed. Using an ion
chamber instrument as a calibrating
standard could result in accuracy,
simplicity, and price compatible with
the needs of the typical television
technician. Such an instrument would
require one acceptable limit for read-
ings from the face of the picture tube
and another when readings are taken
from the rectifier and regulator. It is
hoped that such instruments will be
available in the near future. R-E
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ing down intermittents and tough dogs can be easier when

gou know what clues to look for

by HOMER L. DAVIDSON

SOLID-STATE AUTO RADIOS ARE EASY
to repair and a good chunk of profit can
be made. Most auto radio problems
can be serviced with a vtvm or FET
vom, an rf or noise signal gencrator,
and a transistor tester. A bench set up
consists of a power supply, antenna,
and test speaker.

Usually the solid-state auto radio
must be pulled, repaired, and re-in-
stalled. Occasionally, the radio is
dropped off at the shop for service.
The average auto radio repair cost
varies between $7.50 and $20.00.

Now let’s examine some case his-
tories and see how easily solid-state
auto radios can be repaired.

1—Intermittent Delco

When a Pontiac model 7289752
came in for service, the radio was
dead. But, when the radio was con-
nected to the service sct up, it ap-
peared to be intermittent. With the ra-
dio dead, an audio signal was applied
to the center-terminal of the volume
control; audio was normal. When the
noise-generator probe was touched to
the second i.f. transistor base terminal
the radio “popped” on. Again, the ra-
dio operated for just a few minutes.

The “A” supply voltage was low-
ered to 9 volts with the ac universal
line power transformer connected
ahead of the bench power supply.
With the radio operating, cold spray
was applied to the second if. transis-
tor. After several applications the ra-
dio bccame intermittent.

Then by raising the radio supply
voltage to twelve volts the auto radio
began to operatc. Each time the sup-
ply voltage was lowered to 9 volts and
the suspected i.f. transistor sprayed
with cold mist, the radio would go
dead. The second i.f. transistor was
replaced with a universal transistor.

APRIL 1970

SOLID-STATE CAR
RADIO PROBLEMS

Automobile radios take a lot of pounding on the road. Track-

Replacing power output transis-
tors on their heat sinks is often
calied for.

After replacing the transistor,
a loud local broadcast station became
distorted. Most overload distortion in
the solid-state auto receiver is caused
by a defective avc limiter diode. The
open avc diode was replaced with a
IN64 type.

2—Motorboating Ford

No doubt about it, this Ford
model 4TBO had a put-put sound.
Generally, motorboating is caused by
improper filtering, a defective audio
output transistor, or bad base circuit.

In locating the filter sections, I
found a plastic filter capacitor that
had the top section blown off. The
filter section contained a 500-uF and
a 50 uF capacitor rated at 3 volts.
When a 500-pF filter capacitor was
shunted across the defective unit the
motorboating ceased. Since the exact
filter replacement was not available,
single 500-uF and 50-uF 15-volt elec-
trolytics were installed (Fig. 1).

3—Tough dog intermittent

This problem was in a Ford
model 8 TMF solid-state radio. The
radio would operate for at icast four
hours before cutting out. At first, the
intermittent was thought to be a loose
antenna cable within the auto. Often,
a loose or broken antenna or speaker
cable will produce intermittents.

The radio would only quit for a
minute and then operate normally for
several hours more. To make the in-
termittent reappear, the “A” supply
voltage was turned down to 9 volts. It
is best to try and isolate the inter-
mittent to either the audio or rf-i.f.
section. When the radio is only off
for a short period of time, start spray-
ing each audio transistor and work
towards the front of the receiver.

Each  transistor should be
sprayed four or five times in separate
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one minute intervals. This will let the
transistor warm up some and then an-
other application of cold spray can be
applied. Usually, lowering the supply
voltage and applying cold spray will
make the intermittent transistor act
up. But, it didn’t work this time.

In many tough dog cases an in-
termittent radio may opecrate for long
periods of time without acting up.
Such a radio must be forced into its
intermittent condition. By applying
heat to cach element wire, close to the
transistor body, sometimes the sus-
pected transistor will act up. Some-
times it is impossible to get close to
the transistor elements without melt-
ing down some components. In these
cases apply the soldering iron tip close
to the body of the suspect transistor.
After the heat has been applied,

ANT

ON/OFF

12.6V SUPPLY

Fig. 1—Faulty filter capacitor (C2)
caused motorboating in this Ford radio.
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Intermittent transistors can be located
by repeated spraying with a cold mist.

quickly spray the transistor with cold
spray. Between extreme heat and cold
applications the intermittent transistor
will break down.

The defective part here was a
829E rt transistor. When removed
from the circuit board and tested in a
beta transistor tcster, the intermittent
transistor appeared normal. Even ap-
plying several coats of cold spray with
the transistor connected to the transis-
tor tester it would not indicate a de-
fective condition. With the supply
voltage lowered to 9 volts and after
playing for two days the intermittent
tough dog was reinstalled.

4—No-nothing Motorola

When a Motorola model TM
327 came into the shop, it was
decad—no hum, audio, or anything.
Even operating the on/off switch did
not produce a flick in the speaker.
This dead condition had to be an
open power output transistor. The
power transistor was removed and
tested good.

After the power transistor was
reinstalled, voltage measurements
were made with a FET-vom. Voltages
at all the power output and af am-
plifier transistors were way off (Fig.

2). Since the second af amplifier tran-
sistor was direct driven, it was re-
moved from the circuit board and
tested in a beta transistor tester. The
54C af amplificr was open. Before
replacing the open transistor, the first
af amplificr, a 54D, was checked in
circuit and was also open. Was it pos-
sible to have two separate driving
transistors open? Ycp! Both transis-
tors were replaced with a universal
RCA SK-3020.

Again, power was applied to the
radio and no stations could be re-
ceived. The audio section appeared
normal when an audio signal gener-
ator was connected to the volume
control. When the noise signal gener-
ator tip was applied to the second 1.f.
transistor collector terminal, the signal
was weak. A quick continuity check
of the af detector showed that the
diode was open.

After replacing the af detector, a
signal could be traced to the con-
verter base terminal. Only one local
station could be tuned in at this point.
Was it possible that another transistor
was defective?

The 829A rf transistor was
tested with the in-circuit beta transis-
tor tester and was open. A high-leak-
age test of the rf-i.f. transistors indi-
cated they were normal. In this par-
ticular auto radio, three transistors
and a detector diode were open. Pos-
sibly high supply voltage or wrong

battery polarity damaged the units
simultaneously.
5—Dead Automatic

An Automatic model DX-4101

was dead. When a noise generator sig-
nal was applied to the volume control,
the audio section was normal. But
when the signal was applicd to the
first i.f. base terminal no sound could
be heard. A signal was found on the
collector terminal.

4.7 MEG
o SP1556-3
A?Z‘fm OUTPUT
voL. 54D C 16V SPKR
CONT. 10082 e
el AF AMPL. C B
64uF C 1.9V
=y S
10K ! E o= I
| =5 9V 12.4V 12.4V
10K f[:
- 12K
AYAVAY

;:?'-_\,OOI

Fig. 2—Completely-dead Motorola TM327 had all transistors in audio output sec-
tion bad, plus an open af detector (not shown). High supply voltage was suspect.
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Pocket noise generator is handy for spot-
ting bad stages in widely used PC boards

With an in-circuit beta transistor
test, the first i.f. transistor appeared
open. It is best to remove the sus-
pected transistor and test it out of the
circuit. Also, always test the new tran-
sistor before installing it.

After replacing the i, transistor,
a loud rushing noise was heard, in-
dicating a defective converter section.
The in-circuit beta transistor tester
showed the oscillator was open.

When replacing rf, i.f. and con-
verter transistors a touch up of re-
ceiver alignment may be necessary.
Also, it is possible to have more than
one transistor defective in a solid-state
auto radio chassis. Always record the
various transistor replacements on
the schematic diagram. These same
defective transistors will crop up in
other sets of the same chassis.

6—Intermittent i.f.

A Ford model 8TBLT came into
the shop with intermittent reception.
The intermittent would appear as a
low distorted signal. In addition, when
a local broadcast station was tuned in,
reception was real mushy and dis-
torted. An audio signal gencrator was
used to check for distortion in the
audio circuits. Many times a leaky
output transistor, burned bias resis-
tors, or an open avc diode will cause
distortion.

The audio section was normal
and the avc diode had continuity. Un-
doubtedly, the intermittent and dis-
tortion were produced by some com-
mon component. When the intermittent
condition acted up. the low signal was
traced to the second if. circuit. The
second i.f. transistor and all voltage
measurements were normal. When the
second i.f. transformer was moved, the
intermittent acted up.

Using an FET-vom we checked

RADIO-ELECTRONICS
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the resistance of the second i.f. trans-
former. Many times, only the actual
working windings of the i.f. trans-
formers are checked for continuity
and the unconnected terminals are not
mcasurcd. In this case, the coil wind-
ing of the secondary had a poor con-
nection where it was tied to the small
capacitor across the winding (Fig. 3).

Most defective i.f. transformers,
such as this one, can be removed
from the circuit board and repaired.
Use a suction-bulb type soldering iron
to release the transformer terminals
from the circuit board. On large
transformer terminals use a large sol-
dering iron to remove the molten sol-
der. Wiggle and rock the i.f. trans-
former as heat is applied to the
terminal pins. Be careful not to “pop
off”” circuit board wiring or break off
a small terminal pin.

After the dcfective i.f. trans-
former was disassembled, two ter-
minals were found unsoldered.

7—--Bumpy Ford

In a Ford model 6TPO the mu-
sic would come and go when the auto
hit a bump. Naturally, the radio
played normally when connected at
the service bench. Most intermittent
bumpy conditions arc caused by a de-
fective circuit board, intermittent i.f.
transformers, or broken connections.

This intermittent was traced to
the audio portion of the auto re-
ceiver. By prodding and pushing on
the audio circuit board the inter-
mittent was traced to the volume con-
trol board (Fig. 4). The whole
volume control board was resoldered.

8—Dead-dog Rambler

A Rambler model 5BA came
into the shop completely dead. The
audio portion checked good. When
the rf generator probe was placed on
the first i.f. transistor base terminal
the signal was normal. The trouble
was either the set’s convertor or rf
stage. While attempting to connect the
signal generator to the convertor base
terminal, a .01 wuF-capacitor lead to
ground was found broken off (Fig. 5).

The same .01-uF capacitor has
been found broken loose in several
other solid-state auto radios. Do not
overlook them for possible dead radio
troubles.

9—Mushy and distorted

A distorted Ford radio model
8TBTLM was brought into the shop.
Local broadcast stations were real
mushy. At times, the radio appeared
intermittent. When the volume be-
came low excessive distortion was
present.

While moving the wires going to
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Fig. 3—Intermittent i.f. was traced to
unsoidered terminais on i.f. transformer.
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Fig. 4—Audio section of Ford 6TPO fail-
ed due to connection at volume control.

Suction-type soldering iron greatly sim-
plifies task of removing PC-board parts.

262 kHz
CONVERTER e g
| ‘ Y
- BE '
I
22K et o & _1
ci6
ot
: 1 0SC
y 22K T | TUNING
-

Fig. 5—Bypass capacitor C16 had bro-
ken loose, and radio came into shop
dead.
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the plastic-covered output transistor,
the radio began to act up. In this par-
ticular output transistor the con-
necting wires are soldered into the
transistor shell. The plastic case must
be removed to see the open-face-type
output transistor.

Voltage  measurements  were
made at power transistor leads when
distortion was present. The collector
voltage had increased to 12.6 volts,
base to 9 volts and the emitter volt-
age was at zero. When radio oper-

High leakage in power output transistors
is spotted quickly on this beta tester.

ation was normal, the collector volt-
age was 10. base measured 10, and
the emitter voltage was 1 volt. Always
replace this special-type transistor
with the manufacturer’s replacement.

10—Very low hum

A Motorola model 414 came
into the shop with a very low hum
and no audio. When the radio was
turned off and on, only a faint sound
could be heard in the speaker. From
these indications the output transistor
must be defective. The SP891W out-
put transistor was removed from the
chassis and tested in a beta transistor
tester. This transistor was open.

Always remember when testing
output transistors that low gain and
high leakage readings are normal.
When replacing power output transis-
tors apply silicon grease on the tran-
sistor and heat sink. Make sure the
small plastic insulator is in place be-
fore bolting the transistor back on.

Final tips

Before removing a radio from a
car make sure the fuse and antenna
are good. The suspected fuse and an-
tenna can be checked with an ohm-
meter. A new antenna can be
plugged into the antenna jack for a
quick antenna check up. If the an-
tenna cable is broken, replace it.

Check the pilot light before but-
toning up the auto radio. R-E
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BUILD! Lights-On Reminder

by R. M. MARSTON

THIS LIGHTS-ARE-ON REMINDER AUTOMATICALLY SOUNDS
an alarm if you leave your car lights on after turning off
the ignition. Two basic versions of the unit are described
here. The first uses a bell or buzzer as the alarm. The
second version uses an electronic alarm generator to gen-
erate a high-pitched audio signal.

Buzzer alarm

The negative-ground version of the basic lights-are-on
reminder using a 12-volt buzzer or bell as the alarm gener-
ator is in Fig. 1. Operation is simple. Assume that Sl is in
the NORMAL position. If lights and ignition are both on,
points X and Y are at the same potential, so zero current
flows through the alarm unit and it is off.

Again, if both the lights and ignition are off, points X
and Y are both held at ground potential (via LP1 and
R1, respectively), so the alarm is again off.

On the other hand, if the ignition is on and the lights
are off, point Y will be at 12 volts positive and point X
will be at ground potential. Diode D1 is reverse-biased
under this condition, so the alarm is once more off and no
warning is given.

Finally, suppose that the ignition is off and the lights
are on. Under this condition [2 volts positive is at point
X, and point Y is held at ground potential via R1. Diode
DI is now forward-biased so the alarm operates, indicating
that the lights have been left on after the ignition has been
turned ofl. Should you decide to leave parking lights on
for the night, move S| to the PARK position to turn off the
alarm.

When the ignition is turned on again in the morning,
the alarm will operate, warning you to switch S1 back to
the NORMAL position.

The positive-ground version of the unit, shown in
Fig. 2, is identical to the circuit described above, except
that the polarities of DI and the supply leads are reversed.
In both versions of the unit, D1 can be any silicon
rectifier having a current rating greater than that of the
alarm unit.

Electronic version

When the car lights are left on, using the eclectronic
version of the unit, a loud and fairly high-frequency re-
minder tone is generated as soon as the ignition is turned
off. If the lights are left on (for night parking) the vol-
ume and frequency of the alarm decay to zero over a
period of about 15 seconds.

The alarm thus turns itself off automatically after a
limited time, and eliminates the need for the manually op-
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erated switch (S1) of the negative-ground units.

The full circuit of the electronic unit is shown in Fig.
3. Diode D1 serves the same function as the diode used in
the earlier units, and the remainder of the circuit acts as
the alarm generator.

The generator, a modification of a complementary as-
table multivibrator, uses an 8-ohm speaker as part of its
Q2 collector load. The circuit operates only when it is
connected to supplies of the polarities shown, and these
connections occur only when the cars light switch is left
on with the ignition turned off.

When connected as shown, the operating frequency
and the volume of the unit are determied by the values
of R3-R4 and ClI, and by the voltage at the junction of
R3 and C2. When the R3-C2 junction is at zero volts,
volume and frequency are high. Volume and frequency
decrease as the R3—C2 junction is made more positive, and
fall to zero as the junction voltage ncars the positive sup-
ply potential.

OFFO LIGHTS SWITCH OFFo IGNITION SWITCH
.,ri ON ON
DI NORMAL | |5 yout
t ‘1
X'¢—Jpl—o0<—o0— BUZZER [—4¢'y
A Si OR BELL
! PARK RI
1
7= 5\ LMl IGNITION
{CAR CoiL
LIGHTS) PRIMARY
CIRCUIT
L CHassis

Fig. 1—Negative-ground circuit for lights-are-on reminder
works with most cars. X and Y are normally at ground (B—).
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Fig. 2—Positive-ground version requires a polarity reversal
of diode D1 and the 12-volt supply leads from Fig. 1 circuit.

www.americanradiohistorv.com


www.americanradiohistory.com

ELECTRONICS
FOR YOUR CAR

Forget to throw a switch and your car battery can be dead when
you're in a hurry. These circuits won’t let you forget!

Now, in Fig. 3, R3 and the base—cmitter junction of
QI are wired in series with C2 and act as a simple C2-
charging network. When the supplies are initially con-
nected to the circuit (via the ignition and light switches),
therefore, C1 is fully discharged. So the R3—C2 junction is
at zero volts, and the unit operates initially at high fre-
quency and volume. Capacitor C2 then starts to charge
via R3 and the base-cmitter junction of QI. As it does so,
the R3-C2 junction voltage rises exponentially toward the
positive line voltage, and causes the volume and frequency
to decrease. After about 15 seconds, the R3—C2 junction
voitage reaches a value that cuts off oscillation, and the
unit turns off. The circuit then passes a total current of
only I mA, via R6. When the supply is removed from the
circuit (by operating the light or ignition switches), C2
discharges rapidly via D2 and R6, and the unit is then
ready to operate again as a lights-are-on reminder.

2y [ TOIGNITION SwiTGH
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RS j
‘ D2 180
L 220-270
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[
e[oeve b 2N3702 anp
2N3704 CONNECTIONS

Fig. 3—Multivibrator modification added to basic lights-
on circuit generates decaying high-freqquency audio signal.

The electronic version of the unit is wired on a 214 x
1Ys-inch piece of perforated Veroboard with 0.15-inch
hole spacing. Construction details of this panel are in Fig.

When the panel is complete, wire it to the 8-ohm
speaker and the car’s ignition and light switches, to con-
form to Fig. 3. Now, with the ignition switch off, turn the
car lights on.

0T O Q ®O -0

O -~ 0o 00O 0

The reminder alarm should operate briefly, starting at
a fairly high frequency and decaying to zero in about 15
seconds. The decay period can be lengthened, if required,
by increasing the value of C2. If extra volume is needed,
use a higher-impedance speaker and decrease the value of
R5 so the total collector load of Q2 is 22-27 ohms.

At right is the Vero-
board construction
used for electronic
version. Fig. 4 be-
low is the same-
size board layout,

showing letter-
number coded
holes or copper

side (top)andcom-
ponent placement.
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+ +T e .7.@—. o
b‘é
E o SPKR
® E g ® '
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Now try various combinations of light and ignition
switch modes (lights and ignition on, lights and ignition
off, lights off and ignition on, etc.). Check to see that the
unit operates only if the lights are on and the ignition is
off.

The unit is then complete and ready for use, and can
be permanently installed in the vehicle. It can be used in
vehicles with electronic ignition systems. R-E
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Look! You get 25 kits...

more than ever before at no extra
cost...for your practical “hands-
on’’ learning of electronics and
TV with RCA Institutes Home
Training! Send postcard today!
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HELP!

YOUR OPINION IS IMPORTANT!
So RADIO-ELECTRONICS can con-
tinue to present the kinds of articles
you want to read, we need your an-
swers to the following questions.

This is the last questionnaire in
this series. Next month we’ll report
the results of the one that ran in the
February 1970 issue.

1. Which automotive article did yeu
like best in this issue? ........

2. Do you want to see more games
like Penniac?

3. Did you read Kwik-Fix?

4. Are you saving Kwik Fix?

5. Did you read CB Casebook?
6. Are you saving CB Casebook?

7. What else would you like to see in
the tools format? Number in or-
der of preference.

Basic theory

Mini construction

Components, how they work

Application notes

Reference data

8. Any other material you'd like to
see presented in this format? ..

9. Where did you get this copy of
Radio-Electronics?

Newsstand Drug Store

Subscription

Electronics Parts Store

10. Do you like Technical Topics?.

11. What kinds of material would you
like to see included in Technical
Topics?.

12. How often do you read RADIO-

ELECTRONICS? Every month_____

Every other month___ Four times
a year _Twice a year.

Your reply to this questionnaire will
help to make RADIO-ELECTRONICS
even more interesting to you.

Please clip out and mail to: Larry
Steckler, Managing Editor, RADIO-
ELECTRONICS, 200 Park Avenue
South, New York, N. Y. 10003.

APRIL 1970

Now it cosis less
to owa the best

YOM you nced.

- - -~

P

R/

*trexpensive Quality

tOptional Distributor
Resate Price

The best you need is the new solid-state RCA WV-510A
Master VoltOhmyst®. The most functional VOM we've ever
produced, the 510A has all the features you'll ever need no
matter what your requirements may be.

And we’ve added some extra features you won'’t find in
any competitive VOM, at any price. .. features designed to
make your work easier, help you get the job done faster.

For example: The RCA WV-510A operates from batteries
or AC. Remove the detachable AC line cord while you're
taking a measurement and the batteries take over immedi-
ately without a flicker of the pointer. And you'll get maximum
life from the batteries because they’re always on trickie
charge during AC operation. Stability? Switch from range to
range and watch a whole series of measurements without
constantly having to zero-adjust the meter.

Some statistics:
Current:

0.01 milliampere to 1.5 amperes in 8 ranges.
Resistance:

0.02 ohm to 1000 megohms in 7 ranges.

DC Volts:
0.01 volt to 500 volts in 8 ranges.
AC Volts:

0.2 to 1500 rms AC volts in 7 ranges plus peak-to-peak

voltages of complex waveforms.

21 megohm resistance on all DC ranges.
And it's only $128.1 complete with DC/AC ohms probe
and flexible shielded input cable with BNC connector,
and removable AC line cord.
Some statistics! For complete details, contact your local
RCA Distributor.

RCA | Electronic Components|Harrison, N. J. 07029

Circle 21 on reader service card
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There's no substitute
for SUCCESS...

JAMES WONG-Reseerch Engineer
Heald Enginesring Coliege 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.

cess of $10,000 per year. AND advance-
ment is rapid.

GET STARTED NOW. Be a

DRAFTSMAN—I1Z months
TECHNICIAN—15 months
ENGINEER (B.S. Deg.)—36 months
ARCHITECT (B.S. Deg.)—42 months

YOU are eligible for HEALD ENGI-

schoo! education or the equivalent.

Send now for FREE brochures with

cisco and your future in Engineering.

HEALD GRADUATES have many job
offers with starting salaries often in ex-

NEERING COLLEGE if you have a high

Increased income starts with success-—
success starts with your move to Heald.

more information on Heald in San Fran-

FREE LIFETIME PLACEMENT SERVICE
VETERAN APPROVED

) Engineering College

1215 Van Ness Ave., San Francisco, California 94109

Please send me information about:
ARCHITECTURE(]
ENGINEERING: Civil(J Electrical(J
Electronic(J Mechanical [J
TECHNOLOGY: Electronic Engineering
Technician (FCC) [J
Radio-Television Technician (FCC) [

DRAFTING: Mechanical (J Electrical OJ
Structural [J

Also send an application.[J

NAME

ADDRESS

| am interested in Day(J Evening(J courses

AGE e

ciry

STATE

up PHONE

L 1

A

Circle 22 on reader service card

EQUIPMENT
REPORT

Telvac SC-4 Transistor Tester

For manufacturer’s literature, circle No. 61 on Reader Service Card.

The Telvac SC-4 Transistor Test-
er is a hand-held “probe” type. It’s
particularly handy for quick-check
tests of the “GO-NO GO” type, with
the transistor in-circuit. It will check
any common transistor for cutoff and
conduction ability, which is what we
usually want to know. Diodes of any
type can be tested in-circuit too.

This unit has a small built-in
transistor amplifier with assorted di-
odes. A pilot light indicates the con-
dition of the transistor, by lighting or
staying off. A  polarity-reversing
switch across the built-in 3-volt bat-
tery sets the tester up for transistors
of cither sex, npn or pnp.

There is no on-off switch, this is
done by the test pushbutton. The SC-4
is ready to go at all times. Actual cur-
rent drain is very low. Battery life
should be good. A miniature alkaline
battery, with snap-on terminals, is
housed in the back of the handle.

There are few test limitations on
the SC-4. Transistors should have
more than 1,000 ohms across the
emitter-base junction, for silicon tran-
sistors, and more than 600 ohms for
germaniums. When testing diodes in-
circuit, the external circuit resistance
must be more than 1,000 ohms.

Actual operation is about as sim-
ple as you can get. The SC-4 is in a
probe type body, 1% inches in di-
ameter, 9 inches long and weighs only
6 ounces, with battery. The pushbut-
ton switch is mounted on one side and
the indicator lamp. in a red dome-
shaped housing, on the other. Normal
brightness of the indfkator lamp is
high enough so that it can be easily
seen even though it may be on the
underside, out of direct view.

Contact to the transistor termi-
nals is muade by three spring-loaded
and very sharp pins on the business
end. These are arranged in the
“E-B-C” basing, and set for a TO-5
spacing. The sharp pins are replace-
able, should one be broken off. The
pin-holders are hollow and a broken
pin can be pried out with the tip of a
knife-blade. They’re just a little small-
er thun the old steel phono needles,
but a good deal sharper.

To use the SC-4, set the selector
switch for the right polarity, pnp or
npn. (No damage will be done if it’s
reversed.) Then sct the sharp pins on
the transistor terminals and push to
penetrate the sealing coating, etc.
Note the condition of the pilot light
indicator. If it is lit, the transistor has
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an emitter-to-collector short. If it’s not
lit, the transitor is ok—it is cut off.

Next push the button. If the
transistor can conduct current, the in-
dicator lights. Test over. If the indi-
cator does not light in either position,
you're not making good contact to
the transistor. To check the SC-4’s
battery and operation, simply short
the emitter or base pin to the collec-
tor pin. Regardless of switch position,
pushbutton, etc., the indicator should
light.

In the first test position, button
not pushed, a small voltage is applied
to the transistor through the internal
circuits so it should be cut off. If it is,
the indicator won’t light. With the
button pushed, it should conduct,
lighting the indicator lamp.

Diodes can be tested either in or
out of circuit. A special diode test
adapter can be plugged onto the 3-pin
head. A row of sockets, spaced 0.1
inch apart can be set up with plug-in
spring-loaded pins. This lets you
check diodes with any terminal spac-
ing from 0.1 inch up to 0.8 inch, in
steps of 0.1 inch.

For out-of-circuit testing of tran-
sistors, an adapter is provided which
plugs onto the 3-pin head. Three test
leads with miniature clips are used to
make the connections. This harness
can also be used for in-circuit testing
of any transistor with a basing dimen-
sions other than that of the TO-5 test-
head.

The *“one-hand—pushbutton op-
eration” of this instrument can be
used to good advantage in several
ways. This simplicity makes it handy
for use by untrained production-line
personnel, and also very useful for the

skilled  test-engineers. For quick-
checks at quality-control stations,
general troubleshooting and similar

applications, it could
convenient.

In the service shop, the ease and
safety of operation could allow the
use of novice technicians for prelimi-
nary testing of ecntertainment type
equipment. This would save the time
of the highly skilled technicians, and
money. With the low operating volt-
age used, there is no danger of dam-
aging the equipment.

The unit can be used with either
the right or left hand with equal ease.
The button can be pushed with thumb
or forefinger. A useful addition to the
growing line of “pushbutton technol-
ogy” —Jack Darr R-E
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BOOKS

HOW TO USE GRID-DIP OSCILLATORS, by
Rufus P. Turner. Revised Second Edition, Hay-
den Book Co. Inc.,, 116 W. 14 St,, New York,
N. Y. 10011. 5% x 8%", 128 pp. Softcover,
$2.95.

Contains complete operating data on
the uses of the grid-dip oscillator in ra-
dio, television, and electronics. Text con-
centrates on practical applications which
have been proven by experience. Intended
for student, technician, hobbiest or the
engineer.

Presents step-by-step instructions on
how to measure inductance, test and
align TV, radio and FM receivers, how
to get more out of a transmitter, how to
find the resonant frequency of an an-
tenna or check for antenna matching.

ELECTRONICS REFERENCE DATABOOK, by
Norman H. Crowhurst. TAB Books, Biue Ridge
Summit, Pa., 17214. 5%" x 8%“, 232 pp.
$7.95 hardcover. $4.95 softcover.

This new reference book contains a
collection of tables, formulas, graphs and
equations and tells how to use them. Ten
sections include Basic Electronics, At-
tenuators & Equalizers. Filter Design,
Semiconductors and Tubes and Feedback.

HOW TO SELECT AND INSTALL ANTENNAS,
by ton Cantor. Hayden Book Co. Inc., 116 W.
14 St, N Y, N. Y. 10011, 5% x 8%", 112
pp. Softcover, $3.95.

A practical guide covering the me-
chanical as well as the electronic side of
antenna selection and installation. Offers
reliable up-to-date information on color,
black-and-white TV, and FM stereo
antennas and complete home master an-
tenna systems. Covers 82-channel instal-
lations and concentrates on what is
actually practiced today. Includes enough
theory to enable reader to solve virtually
any reception problem.

ELECTRICAL PRINCIPLES OF ELECTRONICS,
Second Edition. By Angelo C. Gillie. McGraw-
Hill Book Company, 330 W. 42 St., New York,
N. Y. 10036. 6%” x 9%”, 732 pp. Hard-
bound, $11.50.

Broad-based text is divided into
three major sections—Characteristics Of
DC Circuits; Characteristics Of Sinu-
soidal Circuits; and Characteristics Of
Complex Waveform Circuits. Added em-
phasis has been placed on applications to
both the power-oriented and electronics
oriented technologies. Only prerequisite
is high school algebra. R-E

COMING NEXT MONTH

In Mu)f your stereo FM tuner may be outdated.
According to author Ken Buegel, the cover-
story tuner project you'll see next month uses
special rf transistors and crystal filters.

APRIL 1970

Clip
the
coupons!

Present one or more to your participating RCA Test Equipment
Distributor for big discounts on these four instruments during
RCA’s big Spring Coupon Carnival. {Only one coupon will be
accepted per instrument.) Do it today. Offer good only between
February 15th and April 30th, 1970.

§-----mmmmdm§--mwmmmwm-m

: *1.50

Toward Purchase
of RCA WT-509A
Picture Tube Tester

Toward Purchase
of RCA WT-501A

Transistor Tester leloo

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires % Cash value 1/20¢. Offer expires
Aprit 30, 1970. £ April 30, 1970.

s Toward Purchase
20!00

¥

[ N . -

150

Toward Purchase
of RCA WV-98C
Senior VoltOhmyst

of RCA WR-99A §
Crystal Calibrated

Marker Generator &

‘,
ﬁ
gﬂ
T
Hg
¥
|
¥

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires

B Aprit 30, 1970.

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires

g April 30, 1970.

B B o 2R a

Look to RCA for instruments to test/measure/view/monitor/generate
RCA Electronic Components, Harrison, N. J. 07029
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$150 GAME COMPUTER
(continued from page 48)

outputs determine which memory situation cell shall have
ney information written into it.

a
2 g }
2 la ] Z z 5 ¢
wZ 21201 3|2 gt
L |ov =5 | RS “;I
SRR
- | ‘zz s | m = =3 g | z
< 8|.u wi "2 w | » | | W g EO
| & <= |2| > |a TT|x|{=| R !|Z3Z| REMARKS
( 1 ‘ 2 | R ‘ 0 ‘ TIH ' w2 | R 1]
l 2/ 2 |[R| o H H|L|s|R 0
[ 3| wst R‘OHH'L s R |-
4/1st (R 0 T|H| W s R 0
’ 5 1SW (R O/ H|/HIL|[S|R [=1
6 WSL|S 3 H H L|s| + -2
7t |s| 4/H HIL s|+ =3
8 | LSL S| 7/ H T WR|—|-2 H changes strategy I
o/ tcW [R| O|H T/ W/ s|RrR |—1 to play tails.
10 WSW R| O H T WS R 0
M WSW S 10T T L[S + —1
12/ WSL S| 6T T ‘ tls | + -2
1B3|SLt |R| 8|H ’ T W S|R [—1
14 | LSW ’ s| 5|71 l TiL|S! + (-2
15 WSL S 12 T T/L|sS 4 |-3
16|15t | S| 13 T |H| W/ R|—|—2| Hchanges strategy
7 lew | s 9 HIH|[L!IsS|+|-3 to all Heads.
18 WSL | S| 15 H H L S|+ |—4
f19tst |s|13|H H[L|S]|+]|=5
20 | LSL S 19  H|T|W|R| — |—4]| Hbeginsstrategy
21 LCW (S| 17 T H| W R| — —3| ofalternate H & T.
22 WCW R| O H T wC R -2
23 wew| ¢ | 22 HIH|L|C|+|-3
24 WCL R| O H T |WC R =2
25 LCW |[R /21 H H|L|C|R |—3 ,
26 WCL|C|24 T|T L |C|+ |—4
27‘ LCL (RO HI T WS ’ R -3 H dedides
28 Lsw S 14/ T/T LIS + —4 to play all T's.
20 WSL S| 18T T L[S+ |-5
30 | LSL R | 20 [ T H W C|R |—4 H switches
31/ lcw € 25 T l HIlwR|—|-3 to all H's.
32| WSW S 11 H H L|S|+ —4
33 wsL | S 29/ H | H L[S |+ -5
34 | LSL C 30 |T T|L{C + -6 H switches to
35 LCL $ |27 T H| W/ R| — | =5 | astrategy of changing
36 LCW (R 31 T | H| W/ S|R |—4| ifhe loses, playing
37 WSW/ S |32 H H|L|S| 4+ |—5 same if he wins.
38| WsL |S 33 H T W/ R — —4
39 /LW | S 36| T T LS|4+ |-5
40 WSL R[38 H H L[C R |—6
41 1CL |[R[35 T T L C|R =7
42 LCL C 41 H T | W R| — |—6 | H switches to strategy
|43 1SW |s 28 T H 1 W| R | — | =5 | of changing if he wins,
44 WCwW/ C |23 T |T|L C|+ |—6 playing same if he
45 | weL | c| 26 H|T|WR|=|=5 loses.
[46 LSW (R 43 T H|W C R —4
47 WCW| C 44 | T T1L.C—+——5
48 WCL|R!45 71 { TIL|S|R |—6
49 ISL [C 34 H T WR — -5
5o||.sw‘c 4‘6iH{HILIC|1+—6‘
|

C—Change, H—Heads, T—Tails
L—(Lose), S—(Play Same), W—Win, R—Random,
21 +, 11 —, 18 Random

Memory: The memory consists of eight two-stage
shift registers. If the two F/F’s in a cell are storing 0-0,
this corresponds to storing an S; if 1-1, a C; and if 0-1 or
1-0, an R. All the left-hand stages are continuously sam-
pling the output of the Same/Change logic, but which cell
receives the shift pulses that cause the cell contents to
change is determined by the Shift-Pulse steering unit. Sim-
ilarly, both stages of a cell corresponding to the address in
the Memory Address go through the output selector to the

72

Memory Input and Machine Play logics.

Memory Input Logic: This unit assures that a single
game will change the contents of a cell holding on R to an
S or a C. If a shift register holds 0—1 (R), shifting in a
single 1 would result in the register holding 1-0 (still R),
as the 0 would shift from the left to the right stage. Thus
two shift pulses are applied in this case, as well as in the
case where it is desired to change [-0 to 0-0.

Machine Play Logic: This unit uses outputs from the
memory, from the first stage of the H Play register, and
from a Random Play flip-flop, to compute the machine’s
next play. If the memory holds an R, the Random Play
F/F. which is continually changing state at over 100 times
per second, is connected to this unit's output. The state
that happens to be present at the end of the display illumi-

(continued on page 75)

Fig. 6—Arrangement of the 66 IC’s and other components on
three perf boards. This permits most compact circuit layout.
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“SYNCRO SLIDE”’
Adds Sound To Your
Slide Show

Low-cost silicon controlled switch advances slide
projector from taped sync pulses on a stereo channel

By PHILIP BLAIRE

MUCH THAT'S GOOD IN A GOOD SLIDE
show is in the showing. Use a little
showmanship and your friends will greet
your slide shows with real enthusiasm
rather than dutiful politeness.

The Syncro-Slide will help you with
the showmanship. For less than $10 this
handy little solid-state device lets your
stereo tape recorder control your sole-
noid-actuated slide projector.

The Syncro-Slide is designed
around a very sensitive but inexpensive
silicon controlled switch (General Elec-
tric 3N84) and a dc relay. The SCS,
when used in an ac circuit like this one,
conducts only when the anode and
cathode are forward-biased and a posi-
tive voltage is applied to the cathode

gate.® The high gate-firing sensitivity of
the 3N84 eliminates the need for am-
plifying control signal. The rectifying
characteristic of the SCS eliminates the
need for a dc power supply. With those
two circuits gone, the Syncro-Slide is
about as simple and cheap to build as
anycne could wish.

Fig. 1 is a diagram of the Syncro-
Slide circuit. An ac signal of 0.6 volt
applied to input jack J1 is rectified by
D1, filtered by C1 and applied through
R1 to the cathode gate of the SCS. This
positive voltage turns the SCS on. Once
on, the SCS rectifies the ac voltage sup-
plied by T1. The resulting direct current
actuates the relay, which in turn triggers

(turn page)

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS Fantas-
tic Valve Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name Speak-
ers, Changers, Tubes, Tools, Stereo Amps,
Tuners, CB, Hi-Fi's, and thousands of other
Electronic Valuves. Credit plan available.

NAME.

ADDRESS.
CITY. _STATE

GIVE ZIP CODE_ =

1f you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS

Dept. LD 260 S. Forge Street
Akron, Ohio 44308

Circle 24 on reader service card

( TWO NEW BELL RIVGERS
FROM DELTA

HIGH VOLT ANALYST rune your

car like a pro.

Delta’s new concept in automotive tune-
up, The High Volt Analyst, is a unique and
complete auto analyzer which provides
all the primary advantages of a scope and
is completely portable.

DELTALERT...Your night watch-

man for pennies a month!

Delta introduces its all new ultra-
sonic silent sentry, the total motion
detection, intrusion and monitoring
alert system. The system plugs into
any wall outlet. It also features vari-
able sensitivity control and adjust-
able timing which provides the
most advanced sentry system on the
market.

SPECIFICATIONS:

Ultrasonic Frequency: 35 KHZ &
Area Coverage: 15-30 feet (depend-
ing on shape of area) 2 Controls:
On-Off Switch; Built in Timer; Vari-
able Sensmvnv Control 2 Output:
110-130V at 1 Amp. 4 Power Requirements: 110-130V,
60 HzAC 2 Dimensions: 10%"W x 3%"H x 3%'D 2 Com-

finish.
For Complete Unit, Ready to Use........... ONLY $59 ppd

/\ DELTA PRODUCTS, INC.

PHONE: (303) 242-9000

plete with 110-130V Drop Cord 2 Walnut designer'

) SPECIFICATIONS:

Accuracy — Tachometer +2% of full

scale (all ranges) + Dwell Meter

2 +1% (both ranges) * OHMS Scale

+5% + Low Voitage +2% of full

scale * High Voltage +5% of full scale °

General—Fully protected meter circuit* » Size:
6%2"W x 8"H x 312"D « Weight: 3% Ibs. 2 Ranges
—DC Volts 0-15V, 15KV and 45KV + OHMS: 0-1
Meg. (10K center scale) « Dwell: 4, 6 and 8 cylinders « Tachometer:

0-1500 RPM, 6000 RPM
$79 ppd /$59 ppd

*Batteries (8 Type AA cells) included.
Comes complete with standard |ead set,
aspecial probe, and high tension lead. Assembled Kit Form

-
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I
1
1

DELTA Please send me literature immediately.

I am enclosing $. for items checked.
{0 DELTALERT
[0 High Volt Analyst, Assembled
O High Volt Analyst, Kit form

Please ship immediately.

Name__ =

Address_ p————

City/ State. Zip

RE 9-11

Circle 17 on reader service card

P.O. BOX 1147 « GRAND JUNCTION, COLORADO 81501
APRIL

1970
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the slide projector. When the positive
voltage is removed from the cathode
gate, the SCS will turn off as the supply
voltage from T swings through zero.

C2 smooths the pulsating dc flowing
through the relay and prevents chatter.
D2 surpresses inductive transients that
could damage the SCS. These transients
occur when the magnetic field around
the relay coil collapses.

Resistors R2 and R3 forms a volt-
age-dividing network which is interrupt-
ed by switch S. When S is closed, a 1-
volt 60-Hz signal appears at J1 and D1.

gers the SCS into conduction.

A double-pole relay may be substi-
tuted for the single pole unit shown. A
neon light connected via the extra con-
tacts to the |17-volt line will flash each
time the relay closes.

A 3-volt Zener diode can be placed
in the gate circuit. It will protect the
SCS gate from overloads caused by ex-
cessive signal levels or leaking B4 from
the tape recorder. The maximum allow-
able gate signal is 5 volts.

One more addition you may want
to consider for your Syncro-Slide: a low-

This signal is used for recording sync power lamp dimmer for controlling
tones on the tape recorder. It also trig- room illumination,
scs 384
6a to_o—ﬂ"lz
R2
680K 2 NC p2 cz,_:g,;/r RIC
sH |0N34(2) -
? R EQUIV o
100K Yk —1 !
RI * Ly
: Gg 1 l ANODE
’ 3y ¥ OPTIONAL ~ !
SEE TEXT b SATE
] 1 CATH
T i : s ANODE
17V AC : % €6.3V/1A ! | CATH
3N84
| b5 NE-2 o ] : TERMINALS
[
[ e~ B S I -

Fig. 1—Highly sensitive 3N84 silicon controlled switch is triggered by 60-Hz signal

programmed on tape and applied through J1.

Relay RY advances projector.

Glever Kieps

Kleps 40

Kieps 30 Kieps 1

Kieps 10

G

G

- Kleps 30

& Kl}eps 10 - 20

" -
Kieps 40
et ~

Test probes designed by your needs—

Push to seize, push to release (all Kleps spring
loaded).

Kleps 10. Boathook type clamp grips wires,
lugs, terminals. Accepts banana plug or_bare
wire lead. 434" long. $1.19
Kieps 20. Same, but 7” long. $1.39
Kieps 30. Completely flexible. Forked-tongue
gnpper Accepts banana plug or bare Iead
6” long. $1.4
Kleps 40. Completely flexible. 3-segment auto-
matic collet firmly grips wire ends, PC-board
terminals, connector pins. Accepts banana plug
or plain wire. 6Y4" long. $2.39
Kleps 1. Economy Kleps for light line work {not
lab quality). Meshing claws. 432" long. $ .99
Pruf 10. Versatile test prod. Solder connec-
tion. Molded phenolic. Doubles as scribing
tool. “Bunch” pin fits banana jack. Phone tip.
5% long. $ .79
All'in red or black — specify .

=" For additional information, write for our com-
plete catalog of -— test probes, plugs, sockets,
connectors, earphones, headsets, and minia-
ture components.

Available through your local
distributor, or write to:
RYE INDUSTRIES, INC.

129 Spencer Place, Mamaroneck, N.Y. 10543

Circle 25 on reader service card
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The circuit shown was laid out on
Veroboard. The Veroboard and trans-
former were mounted in the bottom of a
plastic meter case. J1, J2 and the ac line
cord are on the back of the case.

You can get the parts for your
Syncro-Slide either at a local supply
house or through the larger mail-order
houses. A 6-volt relay and transformer
are used for the unit described here, but
12- or 24-volt devices can also be used.
Simply change the value of R2 to obtain
the proper relay voltage.

Assemble the circuit except for J1,
J2 and the SCS. With S closed you should
obtain | volt ac +=0.25 volt across R3,
and | volt dc = 0.25 volt across CI.
This positive voltage should drop im-
mediately to zero when S is opened. If it
drops slowly or not at all, shunt C1 with
a l-meg resistor.

Now install the SCS. The anode-
gate lead is not used and can be cut off.
The SCS is extremely sensitive to heat.
Solder it in carefully using a heat sink,
or use a transistor socket instead and
avoid soldering.

Measure the circuit resistance from
the anode to the cathode of the SCS. Re-
verse the ohmmeter leads and measure
again. The resistance in one direction
should approximate the relay coil re-
sistance; in the other direction the re-
sistance should approximate the resist-
ance of D2 when it is forward-biased.
The SCS will have little effect on resist-
ance readings unless it is shorted inside
the unit.

With S closed. measure the dc volt-
age across the relay. If this voltage ex-
ceeds the rating of the relay, insert a
series of dropping resistor. If there is no
voltage, check the polarity of D2.

Install the Veroboard circuit and T
in the plastic meter case. Install J1 and
J2. Insert S in the top plate and install
the top plate. Your Syncro-Slide is now
ready to go to work for you.

To prepare a control tape, record a
commentary about your slides on chan-
nel 1 of your tape recorder. Use the
Syncro-Slide to record sync tones on
channel 2 at points where you want the
slides to change.

Once your control tape is made,
you are ready for completely automatic
showing. Connect J2 to your automatic
slide projector; connect J1 to the chan-
nel-2 output of your tape recorder. As
the tape plays, you will hear your com-
mentary from channel 1. Slides change
on cach tone from channel 2.

With your best slides (only your
best, please!) arranged in an interesting
sequence and accompanied by a tape of
fast-moving commentary, appropriate
background music and subtle sound ef-
fects, your audience will sit up and take
notice! R-E
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$150 GAME COMPUTER
(continued from page 72)

nation period is stored in the Machine Play register F/F
as the machine’s next play.

Display Control: This unit illuminates the displays
upon receipt of a trigger pulse, and turns them off after an
interval of about 1 sec. The purpose is to minimize battery
drain. It deactivates the PLAY PUSHBUTTON during the in-

PROG CONT BOARD

Qi
R22
R23

MEM
BOARD

Q@3-QI0, RIO-RI9 c7

Follow this wiring procedure: Cut and tin wires, forming hooks
at both ends. Tin IC pin; crimp wire to pin. Touch with iron to
flow solder; inspect joint. Jumper all IC commons with No. 32
bare wire; run B+ and B— leads to all IC's. Interconnect
boards.

terval, and sends a trigger pulse to the Machine Play reg-
ister F/F at the end of the interval.

With the functions of the individual blocks in mind,
the sequence of events that occur when the play button is
released can be described. The initial conditions are:

(1) The H pLAY selector switch holds the human’s
current choice of play.

The M Play register holds the computer’s play.
The W/L logic output is the result of the game
that is about to be played.

The Memory Address register holds the previous
two W/L results and the S/C results of the hu-
man’s two previous plays. This is the cell “ad-
dress” corresponding to the game situation for
which the human has just selected a play.

(5) The Random Play F/F is running.

When the PLAY BUTTON is pressed and released, the
programer resets and then generates five pulses in se-
quence, applying each to different units. The pulse times
are labeled t, through t,. What happens at each pulse time
is detailed next.

(t): The human’s current play is shifted into
the H-Play register and the Same/Change logic out-
put now tells whether he played the same as the last
time or changed. Also, if the total is zero, the sign
F/F in the Count Up/Down logic is set according to
the output of the W/L logic. After t, this unit has
sect the counter interconnections to count in the
proper direction. No other registers have changed.

(t), (t.): At this time, the human’s current
“same/change” response is to be written into the cell
corresponding to the game situation prevailing when

(2)
(3)

(4)

APRIL 1970

he selected his play. If the cell already holds an R, the

t, pulse is applied as a shift pulse to the cell selected

by the Shift-Pulse steering unit. Regardless of what

happens at t,, the same/change response is shifted

into the cell (again, perhaps) at t..

(t;): A shift pulse is applied to all stages of the
Memory-Address register. This causes it to update to
correspond to the situation when the human will se-
lect his next play. As a result the Machine Play logic
output is determined by the human’s current play and
the contents of the memory cell corresponding to the
next situation. The output is applied to the Machine-
Play register, but is not set into that register till later.

The Display control is triggered to the ON state
and the displays are illuminated for about 1 sec, start-
ing from t,.

(t): The leading edge of the t, pulse removes a
count-inhibit voltage from the counter and the trail-
ing edge causes the counter to count up or down as
selected at t,. The reason for normally inhibiting the
counter is to prevent it from erroneously “counting”
when the Count Up/Down interconnections are being
shifted at t,. Shortly after the end of the t, pulse, the
count-inhibit voltage is restored.

(t. + 1 second): At this time the Display Con-
trol returns automatically to its OFF state, causing
the Machine Play F/F to assume the instantaneous
state of the output of the Machine Play logic and
reactivating the PLAY pushbutton.

Three NiCd cells provide energy for about 2 hours of
operation. A transformer, bridge rectifier, smoothing ca-
pacitor and current-control resistor supply charging cur-
rent at a low rate that can be continued indefinitely with-

{continued on page 83)

MASTER ' HEAT GUNS

Circle 26 on reader service card
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Build this magnificent
_Schober Theatre

Organ for
only $1730!"

You couldn’t touch an organ like this in a
store for less than $3500—and there hasn't
been a musical instrument with this
vast variety of genuine Theatre Organ
voices since the days of the silent
movies! Haunting tibias, biting strings,
blaring reeds—the whole A to Z gamut
of real pipe sounds that make the sim-
plest playing a thrilling experience and
give the professional organist every-
thing he needs. If you've dreamed of
the grandeur of authentic big-organ sound in
your own home, you won’t find a more satis-
fying instrument anywhere—kit or no kit.

®/ncludes tinished walnut console. Amplitier,
speaker system, optional accessories extra.
Only $1256 if you build your own console.

_________________ ===, You can learn to play it. And you can build it,

| from Schober Kits, world famous for ease of
assembly without the slightest knowledge of
electronics or music, for design and parts qual-
ity from the ground up, and—above all—for
the highest praise from musicians everywhere,

The WOrgan Corp., Dept.RE-77

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

|
|
O Please send me Schober Organ Catalog and |
free 7-inch ‘‘sample” record. |

]

O Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music. | Send right now for your copy of the full-color

| Schober catalog, containing specifications of

NAME | the five Schober Organ models, beginning at

ADDRESS | $499. 50. No charge, no obligation—but lots of
| food for a healthy musical appetite!

CITY — STATE P |

Precision - ,
reatest value in souno
for every PA application

e Most trouble-free line in the industry, Precision
offers a complete range of amplifiers in every |
power range including mobile, and a complete line of accessories.

From the smallest office to large auditorium or industrial installations,

Precision gives maximum flexibility and performance.

Line
Precision has led the

field in quality and de-
pendability for 25 years.

&

NEW TUBES AND
SEMICONDUCTORS

S-30MAC
$-25-30
g 60-100
B
B RONICS, INC.
& 9101 KING STREET, FRANKLIN PARK, HLLINOIS 60131 MAIL THIS
2 COUPON
B NAME NOW !
3
. ADDRESS
@
@ CITY STATE ZIP - @‘ﬁww
S wmmB®
Fay o o 1 B2
B g ve Ea oo s B S A X R B
Circle 118 on reader service curd
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NEW LOW-NOISE FET's

A series of general-purpose low-
noise FET amplifiers for use in high-
gain audio and video amplifiers,
multiplexers and analog and video
switches has been introduced by Na-
tional Semiconductor Corp. These
devices, the 2N3069, 2N3070, 2N-
3821 and 2N3822, have a low noise
figure of 0.1 dB (typical) and 20 nV
per root hertz at 100 Hz. Leakage
is only 20 pA (typical) and gain is
2000 to 4000 (typical).

Prices range from $1.85 to $4.00
in quantities of 100 to 999 at all
stocking distributors.

NEW IC FOR DSB AND SSB
APPLICATIONS

The primary function of the new
MC1596 IC is as a monolithic bal-
anced modulator/demodulator for
double-sideband suppressed-carrier
communications systems. Its output
voltage is the product of an input
signal voltage and carrier, thus mak-
ing the unit also useful in suppressed-
carrier, and amplitude-modulation
and frequency-doubling applications.
The MCI1596 can be used as a
product detector for SSB, synchro-
nous detector for AM and phase
detector for FM. It features adjust-
able gain, excellent carrier suppres-
sion (60 dB typical at 500 kHz),
carrier feedthrough or 40 uV rms
(typical) at 1 kHz and a common-
mode signal rejection ratio of 85 dB.
Sealed in a long-lead TO-100 metal
can, the Motorola MC1596 has a
temperature range of —55 to
+125°C and sells for $4.80 in 100-
up quantities.

NEW POWER TRANSISTOR FOR TV

The D40N is a new 300-volt
video output transistor with a free-air
rating of 1.33 watts at 50°C ambient
and 6.25 watts at 25°C tab tempera-
ture. Other features of this General
Electric device include direct inter-
changeability with TO-5 can devices,
a glass passivated pellet, 3 pF maxi-
mum collector capacitance at 20
volts. Applications include color and
b-w TV video output, TV horizontal
sweep drivers, portable TV audio
output, high-voltage transistor regula-
tor and video display drivers for oscil-
loscopes. R-E

DID YOU MiIsSS?
Why risk speeding tickets? Build an
excess-speed alarm. Check page 35.

RADIO-ELECTRONICS
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NEW PRODUCTS

More information on new products is available from the manufacturers

of itemy identificd by a Reader Service number. Use the Reader Service

Card at ithe lefi and circle the munbers of the new products on which

you would like further information. Detach and mail the postage-paid card.

AUTOMATIC TURNTABLE MOD-
ULE, X-10, prewired and equipped with
a stereo ceramic cartridge ( containing a
diamond stylus). Three speeds (33, 45
and 78 rpm) for 127, 10” and 7” rec-

ords. 2 interchangeable spindles supplied
for auto/manual playing. Also includes a
single-lever cuing and pause control and
a low-mass tubular tone arm. $52.50.—
Garrard, Div. British Industries Co.,
Westhury, N.Y.

Circle 46 on reader service card

RDF, Mariner Model MR-18, kit form,
features 6}%” compass-rose to be set to
boat’s magnetic heading and low-imped-
auce rod antenna turned to mnull on
built-in  Tune-Null mecter for direction
finding. Built-in sensing circuit and an-
tenna climinate 180° ambiguity. Auto-
matic noise limiter, and 4-MHz capabil-
ity. Receiver has front-panel switch that
puts product detector into circuit for re-

ceiving SSB, CW and AM. Tunes con-
tinuously from 180 kHz to 11.5 MHz in
4 bands. Four ceramic filters in if. strip
climinate i.f. alignment. Uses FET’s in
mixer, oscillator and product detector for
stability. Operates from rechargeable
nickel-eadmium battery (included) run-
ning up to 10 hours on full charge.
Built-in charging circuit permits charg-
ing from 120 or 240 Vac or 13.5 Vdc.

APRIL 1970

Snap-on mounting base and snap-out
circuit boards. 3 x 5” weather-resistant
speaker gives 300 mW of sound. Has
headphone jack. 6% x 11% ~x 8%
White wrinkle finish with marine blue,
black and chrome accents. $124.95.
Heath Co., Benton Harbor, Mich. 49022

Circle 47 on reader service card

TWO-WAY SPEAKER, Angle Mount,
Model S-996. Angle mounting permits
use of 10” woofer. LC type crossover
matches 4” cone-type tweeter. Response:

40-20,000 Hz. Power capacity: to 35
watts music power. 17% x 104 x 84”7, 8
ohms. $79.98. Olson Electronics, Inc.,
260 So. Forge St., Akron. Ohio 44308

Circle 48 on reader service card

MINIATURE TUBE TESTER KIT,
model 990, features full cathode con-
ductance test, complete set of latest
sockets, open-circuit meter switch selec-
tor. Tube setup data kept permanently

WwWWwWWw.americanradiohistorv.com

up to date. Fits into tube caddy. One-
year warranty. High-impact instrument
case. 6%” x 3%”. 4% Ib. Easy assembly
with wiring instructions. $21.93. Fac-
tory-wired,  $34.95.  Mercury Elec-
tronics, 315 Roslyn Road, Mineola, N.
Y. 11501

Circle 49 on reader service card

GOOSENECK MIKE, HK-113, om-
nidirectional, is designed for maximum
intelligibility. Can be wired for remote
control. Main applications are service

counter, voice recording, public address
and paging. Works into low-and high-

impedance amplifiers. Fits into any mike
stand.  $42. RCA/Electronic  Com-
ponents, Commercial Engineering, 415
S. 5th St., Harrison, N. J. 07029

Circle 50 on reader service card

LECTROTECII OSCILLOSCOPE, Mod-
el TO-50 5. 10 MHz bandwidth; dc
amplifiers climinate pattern bounce, per-
mit viewing ac and dc simultaneously;

5

calibrated vertical attentuator and hori-
zontal time base; automatic sync mode;
TV syne selector. Vectorscope input for
color TV servicing. External horizontal
amplifier; 60-Hz horizontal sweep with

79
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Special
Flip Fiop Kits

B1 STABLE KIT
Includes Sprague printed Cir-
cuit, 2 transistors, 2 diodes,
and circuit diagram.
Stock No.
B1100 .50 each, 5 for 2.00
MONOSTABLE KIT
Includes Sprague printed Cir-

cuit, 2 transistors, 1 diodes,
and circuit diagram.

Stock No.

B1101 .40 each, 6 for 2.00

Integrated Circuits

Stk. No. Type Case  Function
A3000 907 T0-5  Four input gate . ..

A3001 914 T0-5  Dual 2 input gate .

A3008 914 FP Dual 2 input gate . .
A3002 915 T0-5 Dual 3 input gate . ... .1.
A3003 923 T0-5 JK FlipFlop . ..... ... .1.
A3007 3M4-923 FP JK Flip Flop . .. 1
A3005 1M4-925 FP Dual 2 input gate exp. . .1.00

A3004 926 105
A3006 926  FP

(FP—Flat Pack)

Lots of other items—send for free flier:
chandise fully guaranteed. Please include postage;
excess will be refunded.

)\ DELTA ELECTRONICS €O

Buffered JK Flip Flop .. .1.00
Buffered JK Flip Flop .. .1.00

all mer-

, LYNN, MASSACHUSETTS 01903

Circle 106 on reader service card

AMAZING OFFER
RADIO & TV SERVICE DATA

Your hest, complete source for al

Most - i ‘““:'—|
1969

Television.

3 TELEVISION SERVICE MANUALS

Supreme TV manuals are hest for faster. easier TV
repalrs. Lowest priced. Factory data on praclieally all
sets. Compiete cireuits. all needed alignment facts.
wiring-board diagrams, waveforms, voltages, production
changes. and double-page schematies. Only $3 and
$4 per large annual manual. Check veolumes wanted,
send entire adveriisement as your order form.

] New 1969 COLOR '11<4ILVIbIO\ Manual, only $4.
1969 TV, $4. [} 1968 $4. 11967 TV, $4.
[j Addltlonal l965 TV, $3.
] 1864 TV, $3. 3 TV, §3.
D Early I‘)l.2 TV, $3.
960 TV Manual, $38.
[J Early 959 TV, $3.
[C] Additional 1957 TV, §3.
7 1951 TV. $3.
Master index to all TV & Radio Manuals, 25¢

0

O I966 TV, $3.

01965 TV, S3

)} Addmonal 1962 TV, §3.

[J 19 TV Manual, S3 ol
I Addmonal 1959 TV, $3.

] 1958 TV Manual, $3.
O 1955 TV, §3. 1 1954 TV, $§3.
0O

RADIO DIAGRAM MANUALS

Get these low-priced radio manuals and simplify all
repairs. Cover everything you may need from recent

: radios to pre-war old-tiiners; all tvpe radios, stereo,

FM-AM, and auto sets, Large sche-
matics, all needed alignment faets,
printed boards, voltage data, dial
stringing, hints. Volumes are big.
8-1/2 x 117, about 190 pages, each. .

combinations, transistor portables, $ 50
2

0] 1966, [J 1965, O] 1964, [ 1963. ) 1962, ) 1961,
03 1960, [J 1959, O 1958, [J 1956, () 1855, [ 1954,
O 1953, [0 1952, O 1954, [J 1950, [ 1948 [ 1946
0O 1942, O 1941, [ 1980, (] 1926-38. EACH, $2.50

Also [J New 1967-1969 Combined Radio Volume, $4.

SUPREME PUBLICATIONS
1760 Balsam Road, Highland Park, ILL., 60035

Rush today TV and Radio manuals checked in
no-risk order form of this ad. Send postpaid, I am
enclosing full price. You guarantee my complete
satisfaction or my money back.

Name: .

Address:
City: State:

1

needed RADIO and TV diagrams and
helpful servicing data. Most amazing
values. Only $2.50. $3, §.1, per giant
volume. Cover all important makes,
models of all periixls. Use this en-
tire agl as your no-risk order form.

m———— NO-RISK ORDER COUPON ———-l

phasing control; edge-lit calibrated scale.
Compatible with all sweep generators.
Solid-state (tube-protected input). 14%
x 104 x 16%”; 23 Ih.—LECTROTECH,
INC. , Chicago, Il

Circle 51 on reader service card

RECEIVER, LR-100, 50-watt solid-state
AM/FM stereo. Circuitry: 33 transistors,
25 diodes, 2 thermistors; Response: 20-
20,000 Hz =*1dB; power bandwidth 35-
30,000 Hz; HD, 0.1% @ 1 watt. FM

useable sensitivity 2.5 V. Capture ratio
5 dB. Distinctively styled front panel
and simulated walnut-grain vinyl-clad
metal case. 14%” x 4% x 10%".
$129.95—LAFAYETTE RADIO ELEC-
TRONICS, Syosset, N.Y.

Circle 52 on reader service card

CHANGER/TURNTABLE, Miracord
750, is identical to Model 50H except
that the 750 has a special 4-pole induc-
tion motor instead of Papst hysteresis-

synchronous motor and different trim.
$139.50.—BENJAMIN ELECTRONIC
SOUND CO., Farmingdale, N. Y.

Circle 53 on reader service card

RADIO CONTROL SYSTEM, AModel
GD-19, designed to control model
planes, boats and cars, includes trans-

mitter, receiver, 4 servos and rechar-
geable battery packs for transmitter and
receiver. Can be ordered on 5 fre-
quencies in 27-, 53- or 72-MHz bands.
Servo travel can be reversed at appro-
priate  control  potentiometer. Mode
changes made quickly. Transmitter bat-
tery is charged by built-in circuit. Pilot
lamp on bottom of transmitter indicates
charging circuit is on. Comes with pre-
assembled and factory-aligned rf section.
Has 3 ceramic filters in i.f. for high se-
lectivity, extra reliability, and elimina-
tion of i.f. alignment. Receiver circuitry
is unaffected by noise or temperature
change and is in an almost indestruct-
ible nylon case. Receiver battery is rech-
argeable nickel-cadmium tvpe. Heath
military-type flat terminal blocks used to
lessen weight. Plug conversion kit for us-
ing new receiver with previous Heathkit

80
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GD-47 is availuble. Variable-capacitor

servos have 2 linear outputs (one with
vertical tabs) plus rotary output. 2.3 oz.
2549 x 2 x 2747, System flying weight, 16
oz. Kit GD-19, $219.95. Transmitter,
battery and charging cord only, Model

GDA-19-1, $86.50. Receiver, Model
GDA-19-2, $49.95. Receiver battery
pack, Model GDA-19-3, $9.95. Servo,

Model GDA-19-4, $21.50. Plug con-
version kit, Model GDA-47-6, $2.95.
Heath Co., Benton Harbor, Mich. 49022

Circle 54 on reader service card

TERMINAL PIN designed for min-
iature circuitry; holds up to 5 leads in 3
possible directions. Inserted into 0.052”
diameter holes due to its spring form;

pins may be reused by pulling out of
board. Made from phosphorous bronze
with bright tin finish. Walter O’Donnell,
Vero Electronics, Inc., 176 Central Av-
enue, Farmingdale, N. Y. 11735

Circle 55 on reader service card

HIGH-POWERED COLOR ORGAN.
Silicon circuitry. Triac power output
stages and active R-C filters for high
channel separation. The 4-channel unit
can operate 600 watts of lighting on each
channel, continuous duty. Steel cabinet,
walnut wood-grain  front panel. Rear
apron has 8 ac outlets, 2 per channel,

RADIO-ELECTRONICS
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for ease in distributing the lighting load.
Channels protected by a fuse. May be
operated by connecting across any loud-
speaker. A microphone accessory unit is
also available. $100.—Edison Instruments
Inc., Rahway, N.J.

Circle 56 on reader service card

FIVE NEW TEST INSTRUMENTS
include signal generator, Model 150,
FET voltmeters, Models 240 and 242; rf
signal generator, Model 330, and FET
sine/quare-wave generator, Model 379,
all solid-state. Model 150 aids in trou-
bleshooting AM, FM and TV receivers
hi-i and PA systems. Two separate
probes test radio and af circuits. Per-
formance judged from 8-ohm speaker or

visually from built-in meter. Can make
substitution tests for amplifier, output
transformer and loudspeaker. Models

240 and 242 have high-impedance out-

= I3

| C :b
put, can test vacuum-tube and semi-
conductor circuits. One probe, 7 nonskip
ranges in 10-dB steps. Operates from ac
line and battery. Model 242 has large
6%-in. meter. Model 330 (rf) covers
100 kHz to 54 MHz, all on fundamen-
tals. Can align AM/FM radio, TV and
communications gear. All modulated and
unmodulated rf and audio signals avail-
able with good waveforms. Calibrated
front-panel control adjusts modulation

up to 100%. Model 379 gives simulta-
neous sine and square-wave outputs
ranging from 20 Hz to 2 MHz. Uses
FET transistor in low-distortion Sulzer
feedback circuit to give output signals
for testing response of finest hi-fi sys-
tems. Square-wave rise time 1is better
than 0.1 usec. Distortion rated at less
than 0.25%. Kit or wired form available
for all units. EICO Electronic Instrument
Co., Inc., 283 Malta St., Brooklyn, N. Y.
11207
Circle 57 on reader service card

STEREO TAPE DECKS. Mark 11, 111
and IV. 3 operating speeds—7%, 3% and
% ips; inputs for microphone and auxil-
iary; outputs for line and headphones.
Vertical and horizontal positions; reel
capacity 7”. Record indicator light for
channel, built-in tape cleaner, automatic

tape lifters, automatic stop, stereo head-
phone jack for listening and monitoring,
flutter filter and dynamic muting. Mark
II has frequency response range of 20 to
23,000 Hz at 7% ips; retails at less than
$230. Mark III has overall frequency
response to 27,000 cycles, under $260.
Mark IV (shown) with dual capstan
mechanism, under $300.—Concord Elec-
tronic Corp., Los Angeles.
Circle 58 on reader service card

Write direct to the manufucturers for in-
formation on items listed helow:

New address for Castle Tuner Service—
The Eastern division of Castle TV Tuner
Service is moving from Long Island City
to Richmond Hill. The new premises
are set up to do thorough overhauls on
all makes of TV tuners, for the Eastern
section of the United States. A large stock
of custom and universal replacement
tuners will also be availuble. The new
address is 130-05 89th Road, Jamaica,
New York 11418. Castle Tuner’s main
plant at 5710 Northwestern Ave., Chicago,
Ill. 60645 continues to provide similar
service for the rest of the United States.

14 SPEAKER SYSTEM, LWE V.
High-efliciency, four-way, nonresonant
system, features inverse feedback elec-

tronic suspension and room gain control,
for use in auditoriums, halls, amphithea-
ters, discotheques, etc. Transducer com-

N
5\'\. ' Q
| Y C

) ., Low Voltage
Wire

L

STAPLE GUNS

¢ Built-in GROOVED GUIDE positions wire to insure proper staple envelopment.

* GROOVED DRIVING BLADE automatically halts round crown staple at safe
height over wire to prevent damage or short circuits!

Mode!l T-25 —For fastening wires up to ¥4 in diameter.

Model T-18 —For fastening wires up to 3/16” in diameter.

ER ZOMPANY. INC. ) 271 Mayhill Street, Saddle Brook; N. J. 07663

B N AT

‘““now there’s
a snug fit!”’

No loose, sagging wires. ..
sightly installations . . .
specially pre-formed ROUND CROWN
staples are shaped just right, to hug tight
.. . for neater, snugger-fitting wiring jobs!

no sloppy, un-
because Arrow’s

Circle 107 on reader service card
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plement consists of four 15” woofers,
four 8” mid-base, four 6” mid-range
and two 5” horn-type tweeters. Fre-
quency response: 20-20,000 Hz +3 dB
with crossovers at 150 Hz 1,000 Hz and
4,000 Hz. Impedance: 4 ohms. Capac-
ity: 200 watts rms with 100 watts rms

per channel minimal power requirement.
Electronic network generates negative-
feedback error voltages when speuker
does not follow amplifier output and
controls speaker cone to eliminate low-
frequency distortion. Network tends to
cancel effect of frequency-sensitive net-

work at high frequencies. Control panel
carries high-frequency high and low
mid-frequency controls, phase switch,
aux amplifier jack, main input connector
for stereo, and room gain control. 51% x
3645 x 20”. 250 Ib. Instant kit,
unfinished cabinet, without grille, $725.
LWE IV, walnut cabinet with wood fret
grille, $950. Marketing Dept., LWE
Div., Acoustron Corp., 2418 Bartlett
St., Houston, Tex. 77006

METAL DETECTOR, Goldseye, finds
coins, relics, gold, silver, copper and
other metals through dirt, sand, rock,
wood, water, ectc. Features earphones
and loudspeaker. Fully transistorized,
operating 20 hours on 9-volt radio bat-

Nt

tery. 2 1b. Model XL, $29.95. Model
XXL, including view meter, $39.95. Su-
per power-coil to double penetration
depth of both models, $12.95. Enclose
$5 for C.O.D. Dart Electronics, PO
Box 361, Huntsville, Tex. 77340 R-E

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 79
and circle the numbers of the items
you want. Then detach and mail the
card. No postage required!

SPEAKER SYSTEMS BROCHURE, “The
Sound of Excellence,” features “electronic
suspension” speakers that provide transient

repose, eliminate resonance, increases efficiency
5% to 10%, reduce distortion almost completely,
and adapt to any good-quality tube or solid-state
amplifier or receiver. Describes “‘instant kits,”
offering 30% savings, consisting of sound com-
ponents mounted on baffle board, completely
wired in unfinished wood enclosure. User adds
finish and grille cloth. LWE, Div. of Acoustron
Corp., 2418 Bartlett St., Houston, Tex. 77006

Circle 59 on reader service card

ELECTRO-VOICE BROCHURES describe
speaker systems (form 1262) and component
speakers (form 1263). Speaker systems include
bookshelf. console and outdoor units, amplifiers,
FM tuners and AM/FM receivers. Component
speaker brochure helps in building your own
system—Tlisting vhf horn/drivers, mid-range horn
and driver, building block and stepup kits, cross-
overs, mixer transfofrmer, level control, 8 to 15"
coaxial and 3-way speakers, super bass driver.
and music instrument speaker. Plus speaker
selection chart. Electro-Voice, Inc., 600 Cecil St.
Buchanan, Mich. 49107 R-E

Circle 60 on reader service card

It’s yours

peTTeT
SEND YB¥ R ORDERS TO

YOUR BUYING GUIDE FOR . ..

TV’s, Radios, Recorders, Phonos, Amateur and CB equipment,
electronic parts, tubes and test equipment . . . featuring B-A’s

famous big bargain packed section!

roececscscecsasas Write 10 socccsasaaan

1 BURSTEIN-APPLEBEE CO,,
3199 MERCIER ST,

| DEPT. RE-4
' KANSAS CITY, MO. 64111

Name,

| GIANT 274 PAGE
1970

ol R TR Bom RADIO-TV
| ELECTRONICS
CATALOG

pany, Ann Arbor,

D.C. 20037.

R-E ON FILM

Two sources of filmed back issues of RADIO-ELECTRONICS are now
available. Please write the companies for further information. Micro.
film editions are availabie from University Microfilms, A Xerox Com-
| Mich. 48106. Beginning with the January, 1969,
issue, Microfiche editions are available from NCR Microcard Edi-
tions, Industrial Products Division, 901 26th St., N.W., Washington,

s

i
06| ..
(4¥1% 3

Address,
C

ity,

State Zip Code
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$150 GAME COMPUTER
(continued from page 75)

out harm to the cells (see Fig. 5). Attaching the ac line
cord starts charging automatically. About 24 hours of
charging is required to charge fully.

When NiCd cells are series-connected, they are sub-
ject to irreversible damage should any one cell voltage go
to zero so that the other two cells tend to reverse-charge
it. To prevent this, a circuit is included to turn off the unit
automatically if the total battery voltage drops below
about 3.3. When the power switch is turned on, relay RY1
is pulled in by a transient pulsc of current flowing into
Cl11. As soon as the relay closes, voltage is applied through
Zener diode D2, and the collector current of Q11 holds the
relay closed. However, should the battery voltage drop too
low, QL1 will turn off, removing the load from the battery
except for the leakage current through C11. The circuit has
been arranged to permit the use of a compact, inexpensive,
yet sensitive, relay that is constructed with a grounded
armature. To obtain operation at close to 3.3 volts, it may
be necessary to select the resistor in series with the Zener
diode (R23), and to decrease the normally open armature
spacing to increase relay sensitivity.

Unbased lamps were mounted in a wood block with
thermoplastic cement to avoid the cost and space of sock-
ets. The lamps are rated at 4.5 volts. so should last
indefinitely. The logic elements are dual in-line plastic IC’s.
They are mounted by inserting their leads through paper-
base Bakelite circuit boards perforated on 0.1-inch centers.
The circuit boards are clamped at several places to alumi-
num mounting plates. Clamping is by wire loops passed
through plates and boards, drawn snug and soldered. The
aluminum plate carries away the heat generated by the
IC’s and conveys it to the case. Cabling permits the boards
to be slid out of the casc for troubleshooting.

Notice battery cir-
cuit is completed
oniy when two
case halves are
joined. Position
batteries so they
will fit into the
second half of the
case. U

(3 CELLS)

Board wiring was done with about 100 feet of No. 32
stranded vinyl-covered wire. Each of the more than 1000
joints was carefully inspected for proper solder flow, ab-
sense of strain, etc. Careful and accurate wiring is a must
on this type of project because of the difficulty of finding
wiring errors and the danger of damaging the IC’s.

Logic wiring diagrams of the three circuit boards are
shown in Fig. 2-4. The remainder of the circuitry installed
in the case was included in Fig. 5. Positioning of IC’s 1-
66 is shown in Fig. 6.

The total parts cost in early 1968 was $150, about
half of which was for the integrated circuits. This includes
everything except miscellaneous mounting hardware.

All gates are NOR gates. The logic elements are
Motorola MC700P series RTL dual in-line plastic units.
Harness connections to other boards and to the box-
mounted circuitry are denoted by circled symbols. Like
symbols on the various diagrams are connected together.
B+ and B— connections to the IC’s are not shown. R-E

Only Admiral
gIVves you

the Super-Brite
color

picture tube
with built-in
customer
satisfaction.

The exclusive
Admiral
3-year warranty.

Now Admiral offers all new Super-Brite color picture tubes
with the exclusive Admiral 3-year warranty. This industry
exclusive provides your customers with maximum satis-
faction.

Every Admiral Super-Brite color picture tube has
Admiral-engineered thermal compensation for unexcelled
color purity and the newest phosphors that give your cus-
tomers clear, bright, sharp color pictures.

Here’s another Admiral exclusive: In model 25SP22
(25AP22), our engineers have developed a vacuum de-
posited thin-metallic film on the inside of the envelope to
assure trouble-free operation and longer life.

Admiral Super-Brite service color picture tubes aren’t
rebuilts. They're 100% brand new. From Admiral, pro-
ducers of more rectangular color picture tube sizes than
anybody in the world—the only one with the 3-year pro-
tection you asked for.,

Admiral

=D Mark of Quality

Admiral Corporation warrants this picture tube to be free from defects
in material or workmanship for 3 years afler date of sale to the consumer.

Admiral’s obligation is limited to supplying a suitable replacement picture
tube. This warranty is effective if the picture tube is registered with
Admiral within 10 days after date of sale to the consumer.

Circle 109 on reader service card
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IF YOU ARE AN ARDENT CW DX-ER ON
the ham bands or a Novice, you know
that even the best ham-band and com-
munications receivers scem lacking
when the going gets really rough. The
peaked audio amplifier described dras-
tically reduces QRM and QRN, and
improves your chances of complcte
copy of thosc weak signals squeczed
between two “powerhouses.” It has a
big advantage over similar devices
that simply amplify the desired signal
more than adjacent ones. This circuit
attenuates interference while providing
plenty of gain for the signal you want.

The degencrative-type selective
amplifier T built was based on patent
No. 3,116,460, issucd to Charles H.
Nowlin of Cambridge, Mass.

Tube Vi-a (Fig. 1), a cathode
follower, is connected to the common
terminal of a twin-T network con-
nected in a degenerative feedback
loop between the cathode of VI-b and
the grid of V2. Some of the signal
from Vl-a is fed through V2, where
it is amplified and fed to V1-b, an-
other cathode follower.

The output of V1-b is 180° out
of phase with the input of V2. The
twin-T has a very high impedance—
and zero transmission—at its design
frequency, so there is no degeneration
and full gain is realized. At all other
flequencus, the impedance is lower
and some signal is fed back from V1-

PEAKED AMPLIFIER
FOR SINGLE-
SIGNAL C-W

by 1. QUEEN

EDITORIAL ASSOCIATE

Need more CW selectivity from

your receiver? This simple ac-

cessory makes poor receivers
great and great ones better

b to V2. The resulting negative feed-
back reduces circuit gain at all fre-
quencies except at resonance. The fur-
ther the unwanted frequency is from
the tuned frequency, the greater is its
attenuation. Fig. 2 compares the re-
sponsc of the amplifier with that of
more conventional peaked circuits.

The component values for the
twin-T are derived from the formula

co 1
— 2xRC
where f is the frequency in Hz, R is
in megohms and C is in pF. You can
select values for R or C and f and
determine the unknown from
1 1
R= 0ntc "€ = 2air

I sclected 600 Hz as the easicst
tone to copy over prolonged periods
and then used 470 pF for C and
470,000 ohms for R. Shunt arms R/2
and 2C were sclected on a bridge
from several 240K and 0.001-uF units.

I found that if R/2 is too small
a value, the circuit breaks into os-
cillations, so T added R10 to cancel
this effect. This was fortunate because
I could then use R10 to control selec-
tivity and oscillations.

Actually, I shunted R/2 with
various high-resistance resistors until,
with R10 at zero resistance and a 1.3-
megohm shunt resistor, the circuit
would just break into oscillations. As
you back away from the point of os-

TOP QUALITY AND

FREE $1 BUY WITH EVERY 10 YOU ORDER

Only applies
to ’$1” Buys

VALUE

FREE GIFT WITH EVERY ORDER

MARKET SCOOP COLUMNH:] COLOR-TV RECTIFIER — [] 300 — ASST. V2 W RESISTORS [] 10 ~ SURE-GRIP ALLIGATOR $q
Used in most color qeLH—GSOO 51 .95 Top Brand, Short Leads, Excellent 51 CLIPS 2”7 plated . .............
0 12°—UNIVERSAL  CO-AX | 5V creeeveececscoe 3 f PRI 2 oo 0 5o LY B 50 — ASSORTED PRINTED CIR- 1
SPEAKER Excellent cconomi- 512 95 15 - ASST ROTARY SWITCHES S D 100—ASST V4 WATT RESISTORS 51’ CUIT SOCKETS best types .....
cal 127 speaker .......... l all popular types 20 value ..... stand. choice ohmages, some in 5% 10 SETS — DELUXE PLUGS & 51
12”7 OXFORD SPEAKER, Top 15 — G.E. #NE-2 TUBES $ 100—ASST V2 WATT RESISTORS JACKS asst. for many purposes ..
D Quality . . . Large Magnet ...... $4 D Neon Glow Lamp for IOI)gses 51 D stand. choice 3hmages. some in 5% S]- D 100 — FINEST NYLON D|AL 51
Y 150’ — BUSS WIRE #20 tinned CORD best size. .028 gauge ...
LI, 70 — ASST 1 WATT RESISTORS
D ’ll‘gp 51"\.!1'1':(50 .S.PlE.fn\r'f_reE'E\ingnec $2'69 D jer e ea R O G R 1 D stand. choice ohmages, some in 5% 51 D %_DELEEJROﬂ';YTLEOCO?mENSERS S
(] & umyersar speaxer sl ) S SW SAARNEE  S1m) 35 T aser 2 waTr ResISTORS 7| - 3 "nizcrrotvric conpenses s
Top guality .. large Magnet .. r r A
STANDARD TV TUNER 2I1mc— G.E.—200/30/4/10mfd——350 volts
(] &/-ECONOMY SPEAKER Tor 9 94| ) it scnemaiic' popular e for 5[] 50 = PRECISION RESISTORS  $3| = 45 _ #3aG FUSES 10 AMP. 51
quality 2.15 Mag. .......... many TV'S ...........iunn.n popular 1ype ... ..cii:.0..aaRT
[] UNIVERSAL 5%2" PM SPEAK- (] 12-MINIATURE ELECTROLYTIC _|[T] 205 ASSORTER WIREWOUND S l20_PENLITE BATTERIES 1Vav ... s1
ER Alnico 5 magnet, quality $1 29 CONDENSERS For Tramsistor & 51 e e 15—BATTERIES C-cell similar 935 . ... $1
A Miniattre work ...l Tl 45 SWITCHES %1 | 10—BATTERIES D-cell similar 950 51
* UNIVERSAL TWEETER $q.29/[ | 10 - MINIATURE 456KC IF e e L S_BATTERIES (Transistor) similar 216 §1
5 ccepti 3 0—ASSORTE = d
O T om0 atagner .oi ey p R TRANSFORMERS Excentional value 39 |7 10 A O o . 5_"_“_'_9‘_‘_5 1~ BONANZA “JACKPOT" 1ot cold,
" ¢l "y a ronic
] UNIVERSAL4 PM SPEAKER $9/— HEAVY DUTY COLOR FOCUS TRANSISTOR RADIO asst tupe §9 50| g0 2™ o 0 SE0 e 0 Mo 5
with 50L.6 OQutput Transformer .. D RECTIFIER 14,000 PIV @ 1 ma . . D good, bad. broken, as-is, potluck 0 ]
[] 22" x 4" SPEAKER 69° 50 — OIL IMPREGNATED [ TAPE RECORDER — sssorted pes § ) O g‘i\P;cﬁc?gg C_g!,f_‘:__‘_:_ﬂ_*{\_'\f\!f_: 1
Special Buy ..........cc000vn [:] TUBULAR CAPACITORS Por- good. bad. broken. as-is. potluck . . 25 i ™
O 3Y2” — ROUND SPEAKER 59¢ ce'a'?- AI““I Leads—Most 53.25 O ‘3’2]' = TES,T PROD wy}zsck 51 | KNEg?ielegﬁ‘dEﬁ'quﬁg'ggff... 51
Speclat Buy .as=don:a bdisks popular values ............ eluxe quality. red or al T
25— 3900.OHM.7w RESISTOR Sq |[ ] 2. COLORBURST = QUARTZ. [] 10— assr. Rabio & Tv tuses 59 (] JSEESTRQNTS. SONOENSERS *1
L] 1004 corning glass v o 1|0 CRvsTAL REPLACEMENT For Every Tube o good number ... ... = P e s
20 — 47-600V CONDENSERS S most Uolor TV Sets - 3579.345 S .49 [] COLOR POWER TRANS. AT cean ol N-$1
[0 St Geraomie C.5 -Amariean 1 KO| paaryia a0l e recte] FORMER — Good for most §g 95 5 _ & LINE CORDS s
— S a new i " [
2—6AUB TUBES. Standary brand ... gj|[] IV TUNER — =est off new 1 o QA D [l it L] %15 Seranea Gopper wire ... 1
2—6CB6 TUBES, Standand mrand $1 [] 6=JRANSISTOR RADIO EAR- $9 MOTOROLA PWR TRANSFORM §
2—6DW4 TUBES. Standard Brand .... §] [:] TV TUN_ERS asst. all new standard $3 PIECES wired complete with plug D 110v, CT 150/150v. 6.8v ... ... 1
2—12BK5 TUBES. Standard Brand .... g ) C e sl G Cr e 0 $20—SHURE M-7D DIAMOND 53 25 — #130 wganGHousE PI-
2—12BH7 TUBES. Standard Brand .... §) WESTINGHOUSE STANDARD NEEDLE exact replacement ... ... O a7 Fod8s "tov0 oure . Same s
2-12FXS TUBES. Standard lrand ... §) TUNER  #470V122101—@GK3- S| 3—PRINTED CIRCUIT IF TRANS- 59 S AT e 1
1—17BE3 TUBES. Standard rant -4 1 I (souny, (80r9 FORMERS 4-Lug, 456 KC ...... 1 25—WESTINGHOUSE PILOT
— SPECIAL TUBE BUY 3CB6, 3DT6, 49¢ [] UHF TUNER — TRANSISTOR $3.95/] 10 — SETS PHONO PLUGS &sq BULBS vour choice of 4241, #1354, 59
4C86, 12AU7. Each ........ TYPE Used in all TV Scts . PIN JACKS RCA type HRR:230 e - e e e e
IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost. Name .........ccoiieenneeiiinennnnen veses  Costot
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter Firess U ;::;:{:é """ Shleies
f in box for Free $1 BUY. Enciose with check or money order, add extra for shipping. et J
fearsheets will be returned as packing slips in your order, plus lists of new offers. «....... R TR Perasneaas s+  TOTAL

Minimum Order $3.00

Please specify refund on shipping overpayment desired:

BROOKS RADIO & TV CORP., 487 Columbus Ave.. New York, N. Y. 10024
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cillation—by increasing R10—selec-

tivity decreases.

This amplifier really shines when
used with a poor CW receiver but its
performance is still amazing when it
is used with a top-notch ham-band re-
ceiver with 500-Hz selectivity. Being
continuously variable, it is better than

the simpler crystal filters.
Too much

sclectivity

causecs

“ringing,”

ing high-speed CW.

and dots and dashes tend
to run together. Therefore, you will
have to reduce selectivity when copy-

There is enough gain to permit
you to bypass some or all of the
audio stages in the receiver. I have
added two output jacks. J3 is used for
phones, and J2 is a phono jack used
to feed the output back into the re-

ceiver’s audio circuits. If you connect
the amplifier between the set’s volume
control and first af amplifier, keep the

control turned down near minimum.

B+250-300V Fig.

N

The amplifier needs only 6 volts
at 600 mA and 250-300 volts dc at
about 20 mA. This can be tapped off
the receiver’s power supply or sup-
plied by a simple utility power supply.

R-E

1 (left)—Twin-T network in degen-
erative feedback loop attenuates all sig-

nals except those at resonant frequency.
Fig. 2 (below)—Greater off- -frequency
- s attenuation is possible with the Twin-T
- - . e .
V212AT7 |6 | V212817 degstzneratlve amplifier in Fig. 1.
INPUT HHHHHH T : ’ ’.Z
Ji 1
J2 40 T [ (11 ’
POUTPUT 30_" T 1 BE il 1
. J
AR i ,u
- CONVEANTIEONAL
L, T PEAKER
s T SEEvANEN|
4 = A JT
= NS
= B\EREE T
— Z IR R 1
= ’u_J | Ll
3 Ll T
s E T AT
B NEW DEVICE AvE ]
Rl |NORMAL 2c HHTTEN
100K l ,T l SRSEEANEE
¥ R/2 B BANE
| l L N
"2l 1 L1
-—1%2 } l 1O 4 I6 64 256
SELECT i FREQUENCY - (ff—o)

llWIN T NETWORK

_I

CANADIANS: Ordering is easy — we do the paperwork — try a small order
p— COMPUTOR " 21" — 225° ..$ 17 77 —2400° .. ....... $1.79
= IBM :crions ALL TRANSISTOR HOME 3 — 225 . a9 || 7736000 | 2.95
8 assorted Units we o " CASSETTE 60 minutes g9
sell for 31 are OFFICE MESSAGE CENTER 3 = G oo W CASSETTE 90 minutes | 54
loaded with over 3% — 600° 58 & Us
150 valuable parts. LA 2
50 v pa FamOUS Manufaciurer 5% — 600' .. &2 CASSETTE 120 minutes | 97
Incl. — Transistora ) °
Condensers. Resist. l.eaves messages for other for replay . .. Built in 5 = 900°.. .80
ors.lHeal Stoks, DI spenker/microphone for talk-into convenience . . . Re- 5 _ 1200’ 97 2V2"" TAPE REEL .... .04
G Lt cords up to 3 minutes of messages . . . Illuminated L, 3 TAPE REEL .... .05
8 tor $1 signal shows when a message is waiting. Control 5 —1800° .. 1.49 3V4'' TAPE REEL .. 06
adjusts playback wvolume without affecting recording 7" —1200° .. .77 5"  TAPE REEL o 12
== 100 tr 510 g(gllnﬁe 38 gapst.an Drive: BRAND NEW ${() 77— 1800 .. 1.12 7% TAPE REEL ... 14

SHANNON MYLAR RECORDING TAPE-—

MOTOROLA HEP KIT—INTE-
GRATED CIRCUITS INCLUDES
—One J.K flip flop. One Dual

Ruffer, One 4-tnput Gate, Two 53.95
Dual 2.Input Gates. All Five

D MOTOROLA EXPERIMENTER
K1T HEK-2—9 Projects, instruc-
tions enclosed. Includes 2-FET,
2-Transistors, *“Tips on using 53.95
FETS®' & Cross-reference Guide.

D 2—-MOTOROLA HEP-170 RECTI-
FIER 21, AMPS and 1000V(PIV)
Covers all 600MA to 2500MA Units
Voltage ranging from B5OPIV (o 51
1000 PIV .. .........c..uvunn
4 — TV ALIGNMENT TOOLS 51
most useful assortment #1 ......

4 — TV ALIGNMENT TOOLS 51.49
For Color TV #2 ...........

3 — TOP BRAND 35W4 TUBES 51
UNIVERSAL MICROPHONE 52
regular/remote/single & dual plug
CRYSTAL LAPEL MICROPHONE 59¢
high jmpedance, 200-86000 cps .
STEREO HEADPHONES

Hi-Fi Quality . . . Complete 35 .95
with Stereo plug

assorted sizes for Popular Tubes ..
36" RCA
Phone plug at

Hi-Fi CABLES

one end

4
Molded

Type Plug on Both Ends, 2 for

Ooo0o O0g DDDDDD

all types, 1-lug to 6-lug

50 — TUBE CARTONS (colored) 51,
|

O

DDDGDDDDDDDD

stripped and tinned leads on other s1 D
3’ JUMPER CABLES Male RCA 51.19 D

50 — ASST. TERMINAL STRIPS $1 D

FLYBACK TRANSFORMER

We scooped the Market
Latest type — standard
for ail 110° TV's

RCA’'s design of large
Coil produces 18KV-—|
assuring adequate width
Incl Schematie Diagram
application for any TV

List price $13.90

3
Your price . 3
10% off in lots of 3

O

110° TV DEFLECTION YOKE

for all types TV’s incl schematic ., .

3

2—G.E. PIECES OF EQUIPMENT $1
stacked with over 200 useful parts

50 — ASSORTED MYLAR CON- 51
DENSERS popular selected types . i
3 — TOP BRAND SILICON REC- 51
TIFIERS 1 amp. 1000 PIV

20 — ASST. PILOT LIGHTS 1
#44, 46, 47. 51, ete.

50 — ASSORTED #3AG FUSES 59
popular ampere ratings |
4 — 50 HANKS HOOK-UP WIRE 51
assoried colors

100°'—SPOOL SPEAKER WIRE 51.50
2 cond. mini zip. clear. 101 uses

5 — LLF. COIL TRANSFORMERS $1
456-ke for Transistor Radios ..

5 — AUDIO OUTPUT TRANS- $1
FORM Sub-min for Trans Radios

5 — PNP TRANSISTORS

general purpose. TO-5 case

5 — NPN TRANSISTORS

general purpose. TO-5 case

100° — TV TWIN LEAD-IN WIRE 52
300 ohm. deluxe heavy duty. clear
UNIVERSAL TV ANTENNA
Back of  set mounting . . 51 98
5 sectionrods .. ... 000
50 — ASSORTED _TRANSISTORS 51]
hig factory Bcoop—-s0ld as-is . .
0 TO 200 MICRO AMP MINIA- 1
TURE METER 115 x 115 .. Wt
3 Oz. Excellent S meter
10 — STANDARD TRANSISTORS 51I
NPN & PNP 2N104. 2N4a 14, ete. .
10—ASSORTED DIODE CRYSTAI.S $1
IN34, IN48, IN60. IN84, etc. . l

‘“COMBINATION SPECIAL"
RCA 110° FLYBACK
plus 110° DEFLECTION YOKE

()
0

0

a

90° FLYBACK TRANSFORMER

for all type TV's incl schematic ..

90° TV DEFLECTION YOKE

for all type TV's inecl schematic . .

70° FLYBACK TRANSFORMER

for all type TV's incl schematic .,

$2~
70° TV DEFLECTION YOKE $2
for all type TV’s inel schematic ..
2 — TV CIRCUIT BREAKERS $1.|9
Rated 4.2 TO 5.0 AMPS, ete. .

) 510.95

90° COLOR YOKE Vor all
Rectangular 19 to 25” Color 510 95

2
2

70° COLOR YOKE

For all round color CRT's

O

O
0
O
()
O
a
(]
0
(]
0
O
O

CR1's
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WESTINGHOUSE FM TUNER
#476-V-006101 .

Tube)

#476-V- 015001
tor

300 — ASSORTED HEX NUTS $1
2/56, 4/40, 5/40, 6/32, 8/32 ..

250 — ASST. SOLDERING LUGS 51

best types and sizes

250 — ASST. WOOD SCREWS

finest popular selection

250 — ASST. SELF TAPPING $1
SCREWS #6, #8. etc. .........
150 — ASST. 6/32 SCREWS 51
and 150 6/32 HEX NUTS - .. ...
150 — ASST. 8/32 SCREWS $1
and 150—8/32 HEX NUTS --...
150 — ASST. 2/56 SCREWS 51
and 150—2/56 HEX NUTS ... ..
150 — ASST. 4/40 SCREWS $1
and 150—4/40 HEX NUTS .....
150 — ASST. 5/40 SCREWS $1
and 150—5/40 HEX NUTS ....
500 — ASSORTED RIVETS $1
most useful selected sizes ,..,..
500 — ASSORTED WASHERS $1
most useful selected sizes ......
100 — ASST. RUBBER BUMPERS $1
for cabinet bottoms & oiher yses . .
100—ASSORTED RUBBER GROM- 51

METS best sizes
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Exciting New Kit Ideas from Heath

New Heathkit 100-Watt AM /FM/FM-Stereo Receiver

World's finest medium power sterco receiver . . . designed in the tradition of
the famous Heathkit AR-15. All Solid-State . .. 65 transistors, 42 diodes plus
4 integrated circuits containing another 56 transistors and 24 diodes. 100 watts
music power output at 8§ ohms — 7 to 60,000 Hz response. Less than 0.2577
distortion at full output. Direct coupled outputs protected by dissipation-
limiting circuitry. Massive power supply. Four individually heat sinked output
transistors. Linear motion bass, treble, balances and volume controls. Push-
button seclected inputs. Outputs for 2 scparate sterco speaker systems. Center
speaker capability. Sterco headphone jack. Assembled, aligned FET FM
tuner has 1.8 uV sensitivity. Two tuning meters. Computer designed 9-pole
L-C filter plus 3 IC's in IF gives ideally shaped bandpass with greater than
70 dB selectivity and climinates alignment. IC multiplex section. Three FETs
in AM tuner. AM rod antenna swivels for best pickup. Kit Exclusive: Modular
Plug-In Circuit Boards ... casy to build & service. Kit Exclusive: Built-In
Test Circuitry lets you assemble, test and service your AR-29 without external
test equipment. The AR-29 will please even the most discriminating sterco
listener.

Kit AR-29, (less cabinet), 33 IbS.....veiiiieiiniiiiiiiiiiniinens $285.00%
AE-19, Assembled oiled pecan cabinet, 101ibs.............ooovvinn $19.95*

New Heathkit 60-Watt AM /FM /FM Stereo Receiver

The AR-19 circuitry reflects many of the advanced concepts of the AR-29.
1t uscs 108 transistors and 45 diodes including those in S integrated circuits.
It delivers 60 watts music power at 8 ohms. At any power level, Harmonic
and IM Distortion is less than 0.25%. Frequency response ranges from 6 to
35,000 Hz. Dircct coupled outputs are protected by dissipation-limiting cir-
cuitry. A massive power supply includes a section of clectronically regulated
power. The assembled, aligned FET FM tuner has 2.0 uV sensitivity.

A preassembled and factory aligned FM IF circuit board gives 35 dB selec-
tivity. The multiplex IC circuit provides inherent SCA rejection. Tt features
two switched noise muting circuits; lincar motion controls for bass, treble,
volume and balance; input level controls; outputs for 2 separate stereo speaker
systems: center speaker capability; two tuning meters; sterco indicator light;
front panel stereo headphone juck. The Modular Plug-in Circuit Board design
speeds assembly. Built-in Test Circuitry aids assembly, simplifies servicing.
“Black Magic” panel lighting, black lower pancel, chrome accents. Compare it

with any model in its price range . . . the AR-19 wili prove itself the better buy.
Kit AR-19, (less cabinet), 29 IbS.......cviirieeriniiiiiene $225.00%
Assembled AE-19, cabinet, 10 lbs..... SRR AR A Y e v 3 $19.95*

New Heathkit Deluxe 18-Watt Solid-State Stereo Phono

Looks and sounds like it should cost much more. Here's why: t6-transistor,
8-diode circuit delivers 9 watts music power per channel to cach 4%” high-
compliance speaker. Speaker cabinets swing out or lift off ... can be placed
up to 10’ apart for better sterco. Has Macstro’s best automatic, 4-speed
changer 16, 33-1/3, 45 & 78 rpm. It plays 6 records, shuts ofl' automatically.
Ceramic sterco cartridge with diamond/sapphire stylus. Has volume, balance
& tone controls. Changer, cabinet & speaker enclosures come faciory built
... you build just onc circuit board ... one evening project. Wood cabinet
has yellow-gold & brown durable plastic coated covering. This is a portable
stereo you can take pride in.

Kit GD-109, 38 IbS......itiiiiiiieiinarreeeranes N . Gocoooo ..$74.95%

New Heathkit 80-10 Meter 2 KW Linear Amplifier

Incomparable performance and value. The new SB-220 has 2000 watts PEP
input on SSB & 1000 watts on CW and RTTY. Uscs a pair of Eimac 3-500Z’s.
Pretuned broad band pi input coils. Requires only 100 waits PEP drive. Solid-
state power supply operates from 120 or 240 VAC. Circuit breaker protected.
Safety interlocked cover. Zener diode regulated operating bias. Double shiclded
for max. TVI protection. Quict fan — fast, high volume air flow. Also includes
ALC to prevent over-driving. Two meters: one monitors plate current; the
other is switched for relative power, plate voltage and grid current. Styled to
match Heath SB scrics. Assembles in about 15 hours,

Kit $B-220, 55 Ibs......... B e v TTTT Y. T oo Moo .$349.95*%

New Heathkit Portable Fish-Spotter

Costs half as much as comparable performers. Probes to 200 ft. Spots
individual fish and schools . . . can also be used as depth sounder. Manual
explains typical dial readings. Transducer mounts anywhere on suction
cup bracket. Adjustable Sensitivity Control. Exclusive Heath Noise-Reject
Control stops motor ignition noise. Runs for 80 hrs. on two 6 VDC
lantern batteries (not included). Stop guessing — fish electronically.

Kit M1-29, 9 [bs............. AT & 44 ks s TE £ ST TS $84.95*
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Kit AR-29

$28500*

Kit AR-19

$22500*

$7495*

Kit SB-220

345"

Kit MI-29

$8495*
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Here's How The Color TV That Thousands Call Best
Became Even Better and Lower In Price

Since the very first model was introduced, thousands of owners, clectronic experts, and
testing labs have praised the superior color picture quality and extra features of Heathkit
ColorTV. Now Heath has made improvements that make the 1970 models even better.

Sharper, More Detailed Pictures. Latest design im-
provement in the circuitry of Heathkit Color TV
video amplifiers has increased their bandpass capa-
bilities. The result is an increase in the number of
lines of resolution ', . . greater than in any other brand
of color TV we have tested. This improvement means
you get sharper, more detailed pictures as shown by
test pattern measurements. You not only get the su-
perior color pictures Heathkit Color TV has always
been noted for, but you also get sharper pictures.

New Brighter Tube. Now all Heathkit Color TV models include the new brighter picture
tube you've read so much about. These new tubes produce noticeably brighter pictures
with more life-like, natural colors and better contrast. (We also offer the RCA Hi-Lite
Matrix tube as an extra-cost option for the Heath GR-681 and GR-295 kits.)

New Safety Features. As an added safety precaution, AC interlocks have been added
to all Heathkit Color TV cabinets.

Now The Best Costs Less. How can Heath make improvements in its Color TV Models
and still reduce the prices? We have passed on to you the savings which have accrued
due to reduced picture tube prices. The result is your 1970 Heathkit Color TV will cost
you $20 to $55 less depending upon which model you choose . . . proof that Heathkit
Color TV is a better buy than cver.

All Heathkit Color TV's Have These Superior Features

® New brighter American brand rectangular color tube with bonded-face, etched anti-
glare safety glass e Exclusive built-in self-servicing aids so you can adjust and maintain
the set for best performance always e Automatic degaussing plus mobile degaussing
coil e New broader video bandwidth for better resolution e 3-stage video IF e Improved
retrace blanking ¢ Gated automatic gain control for steady pictures e Automatic color
control e Exclusive Magna-Shield surrounds picture tube for better color purity e
Deluxe VHF tuner with “memory’’ fine tuning and precious metal contacts (models
with automatic fine tuning also are available in all 3 picture tube sizes) o 2-speed
UHF solid-state tuner « Completely shielded hi-voltage supply e Extra B+ boost for
better definition e 2 hi-fi sound outputs for built-in speaker or your hi-fi system ¢ 300
ohm & 75 ohm antenna inputs e Circuit breaker protection e Optional wireless remote
control can be added anytime e Factory assembled and adjusted tuners, IF section, and
hi-voltage supply ¢ Exclusive 3-way installation capability — in a wall, custom cabinet
or Heath cabinets

Choose Your Heathkit Color TV Now...
It's Better Than Ever in Performance...and A Better Buy Than Ever

New Lower-Than-Ever Prices
On All Models

Heathkit GR-681
(295" -AFT)
save $30

Now only $46995*

Heathkit GR-681MX
(with Matrix tube)
save $55

Now only 347995 *
Heathkit GR-295
(295"")
save $30

Now only $41995*

Heathkit GR-295MX
{(with Matrix tube)
save $55

Now only 342995*
cabinets from $65°
Heathkit GR-581
(227"-AFT)
save $20
Now only $39995*
Heathkit GR-227
(2277)
save $20
Now only $3 5995 *
cabinets from $39.95°
Heathkit GR-481

(180""-AFT)
save $30

Now only $32995*
Heathkit GR-180
(180°)
save $30

Now only $29950*

cabinets from $27.50*

y P e e e e e e e e e ey e e e s e — e e e — | aunhamade |
N EW | HEATH COMPANY, Dept.20-4 = HEATHKIT H
l Eenion Harbf:r, Michigan 43022 .. aSchlumberger company |
FREE 1970 CATALOG! | 0O Erclosediss plus shipping. |
Now with more kits, mare color, | Please send model (s)___ |
Fully describes these along with ' O Please send FREE Heathkit Catalog. O Please send Credit Application.

over 300 kits for stereo/hi-fi, |
color TV, electronic organs, gui- Name |
tar araplifiers, amateur radio, ] !
marine, educational, C8, home Address |
& hobby. Mail coupon or write I . ) [

; Heath Company, Benton Harbor, 1 City State Zip
;‘u R Michigan 49022, J . L_"‘M_ail_grﬁr_p[i&e_si.o_.&_fad_ory_._mces &_sﬂ:fificatioEsubjectﬂcharie withouﬂcﬁi_ce. - CLﬂLJ
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ALL
TRANSISTOR OHGAHS

CLASSICAL and THEATER styling for all CHURCH-HOME.
PROFESSIONAL apphications.

ARTISAN tonal concepts, consoles and related mechanics
are completely TRADITIONAL in design.

Individually keyed oscillators and independent sets of
tone generators with separate amplifiers and speakers
assure the finest sound

Distinctly voiced solo stops that biend in grand ensemble.
Assemble your own organ and save 409,—12 models in
KIT or assembled form. In addition, we custom build to
your specifications.

Tailor your own sound with PLUG-IN adjustable voices,
variable VIBRATOS and TREMOLOS, sustain, reverbera-
tion and REAL PERCUSSIONS.

For descriptive literature and. address of your neagest
dealer.

Attsar

ORGANS

Wnte
FISAN

ANS
128 E. Wheeler Ave.
Arcadia, Calif. 91006
213-445.1707

Circle 112 on reader service card

DON'T SETTLE FOR
A HIT AND MISS
IGNITION SYSTEM

Install a
JUDSON:"-
ELECTRONIC MAGNETO

It offers the combined advantages of
both the standard transistorized and
capacitive discharge systems in one
simplified patented circuit. Provides
better performance, a smoother run-
ning engine and keeps your car in
tune. Installed in twenty minutes.

Write Today for Literature

JUIDSOIN @

RESEARCH & MFG. CO.

CONSHOHOCKEN. PA. 19428

Circle 113 on reader service card
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Service
Clinic

By JACK DARR

SERVICE EDITOR

CRT tester modification

I have an oddball CRT tester
that works pretty well, but I'd like to
use a meter in place of the present
neon bulb on the emission test. Can 1
do this?>—B.T., Toms River, N. J.

With this circuit you've sent I
don’t see why not. You're applying

NE-2
B— [}
<EE! }
PRI

nrv 00K
- HTVAC

57 SEE TEXT

LK~

Gl

117 volts ac to the CRT cathode and
G1/G2. The CRT thus forms a diode
rectifier, loaded by the 100,000-ohm
resistor. If it is able to supply enough
emission, you develop enough dc volt-
tage across the resistor to fire the
neon. This voltage will be something
like 65-75.

Therefore, you could connect a
dc voltmeter across the 100,000-ohm
resistor, and get a reading which
would be directly proportional to the
half-wave rectified output of the CRT
(as a diode). You might get a better

reading by adding a capacitor across
the circuit to act as an “input filter.”
You’d have to calibrate the meter by
testing a good CRT, and then by
checking some weak ones. However,
this will give you a better reading
than the “light” or “not-lit” of a neon
lamp.

Vertical positioning
trouble in scope

I just built a kit scope. Now, I
can’t position the trace vertically, more
than about 1V2 inches from the top or
the bottom of the CRT. All of the volt-
ages in the circuit check, except for the
pin-2 grid of the 12BH7. Book says 8.5
volts to ground, and I've got 28 volts.
The company service department gave
me no encouragement, but they insist
that I should have 8.5 volts at this
point, as the book says. What's going
on?—A. W., Albany, Ga.

Believe them. After all, they made
the thing! Seriously, you can see that
this much difference in voltage between
these two tubes would cause a ‘differ-
ence’ in the steady-state state dc plate
voltages, and a shift of the spot posi-
tion. Looking at this circuit, I'd say
that by taking out all tubes, you could
measure voltages across that voltage
divider (which is all that resistor string
is) and tell where your trouble is really

nnmm e 2 cYSTAL
PURCHASE CERTIFICATE ———

1000 Crystal Drive
4117 W. Jefferson Blvd,

NOV\/... YOU CAN
Z[P-orpER

Amateur, Monitor and CB
CRYSTALS

Your dealer has a new, fast, direct-
factory ZIP Crystal Purchase Certificate
that enables you to get the Amateur
Controlled Quality Crystals you want
mailed direct to you promptly. Ask
about it.

C LRYSTEK

DIVISION OF
WHITEHALL
ELECTRONICS
CORPORATION

formerly Texas Crystals

Fort Myers, Florida 33901
Los Angeles, California 90016

Cirlce 114 on reader service card
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switch or a coupling capacitor in that
circuit. Check C31 since this capacitor
sets the sweep speed for the highest
i ™ frequency range.

Try spray cleaning the switch
;Lf and the tube sockets. Also check the
4t 6BH6 and 12AU7 sync amplifiers.

33K

6BQ7A LEAKY?
/ W

3

2K 3
<
3.3MEG <

tn$
8K <

FIXED TAP

Precision ES-500
scope distortion

*sby I've gor an ES-500 Precision
scope. and can’t find a schematic. The
scope shows the positive half-cvcles of
a sine-wave pattern, but not the nega-
tive. Vertical amplifier trouble?—
H. N., Birminghamn, Ala.

Remote CB station You can find a wiring diagram in

located. I'd tend to suspect a slight
leakage (say about 20 volts worth)
through that 0.1-uf coupling capacitor
from the 6BQ7 plate.

John F. Rider’s Encyclopedia on
Cathode Ray Oscilloscopes (First
Edition), pages 912—13. Your scope is
probably an early version, since it
shows two of the deflection plates
tied together and a single-ended ver-
tical amplifier. The ES-500A°s all use
push-pull deflection.

Your trouble scunds like very
bad clipping or an open circuit in one
of the vertical amplifier stages. Check
for “balance” of all stages (between
the two halves of each push-pull
stage). Check bias voltages especially.

Also, check coupling capacitors
very carefully, and replace any with
the slightest leakage. R-E

I'd like to mount my CB antenna on

 building 500 feet f he | . How
Cantd ittt VoRag s Puisn FIX IT FAST WITH

power?—]. C., Ridott, Il

MICROFLAME

With only 5 watts of rf power, you'd
lose it all a quarter of the way along
the cable.

Due to high attenuation of coax-
ial cable, after about 50’ losses be-
come prohibitive. Even then, you
must use expensive, low-loss coax to
get anything at all. There’s only one
practical way to do this. Mount the
CB station on the roof of the building
at the base of the antenna. Then run
audio and control lines down to the
control point.

I’d check with the FCC before
doing this, though. I can’t find any-
thing in the rules about remotely
controlled stations, but it's best to
make sure.

SM-K9 rectifier

I have a Sony 103 with a 5M-K9

Perfect Gift. Ideal for
workshop or lab. Perfect for
electrical, electronic repair
and wiring.

The do-it-yourselfer’s dream!

tube in it. It’s out and I can’t find a re- A must for every
placement anywhere. Any information? home workshop.
—P. G., Okla. Microflame is
designed to handle
This is an ordinary recti- most light-weight
fier. Seems to be about the same as welding jobs. It's a
a 6X4. etc. For best results, replace proven, professional
it with a pair of small silicon-diode miniature welding torch. Completely
reactifiers, something like a 600-volt self-contained, this patented torch produces OFREE
PIV type at 0.5 amp. Solder from 5000° F pin-point accurate flame. Operates BROCHURE
plate to cathode on the tube socket on miniature oxygen and LP Gas cylinders.
observing polarity. Just for luck, No wires or connections needed. Make your
check the plate voltage output. It workshop complete! Microflame is the ideal
might be a bit higher than before gift for birthdays, Xmas, every special occa-
since these rectifiers have a very small sion. Only $19.95 (with oxygen and

drop. LP Gas) Deluxe Kit $29.95 (with oxy-
gen, LP Gas and accessories).

Loss of scope sync

My Precision ES-550B scope MICROFLAME, INC.

won't sync on the 2500-16K position.
Rest of the ranges work okay.—

7800 Computer Avenue, Dept. RE

R. E.H., Mansfield, Ohio. Minneapolis, Minnesota 55424

Since the rest of your sweep
ranges are working, the trouble must
be something in either the selector

APRIL 1970
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Enjoy Relaxing Background
Music at Home with . . .
NO COMMERCIALS!

a.e ..

S04 SEEED by

o

Size: 62 x 5 x 2V2

Our SCA-1 Decoder makes possible reception of
this “private’” musical programming, transmitted
by nearly 400 FM stations around the country.
YOUR FM tuner or receiver can recover this "’hid-
den’’ music with a simple additian of an SCA-1.
Hook-up in minutes—full instructions supplied.
SCA-1 is self powered . . . uses all solid-state
circuitry (FET’S, 1C’s, NPN’s). Warks with any
quality FM Tuner or receiver. Send check ar m.a.

SCA-1 (Wired, ready ta use) ......... $64.50
SCA-1K (Kit, all needed parts) ....... $49.95
Etched, drilled P.C. Board plus special IC

plus full canstruction plans . ......... $12.50

(New York State residents add Sales tax)

One year paris guarantee
Free national SCA station list supplied mth every order.
SOLD FOR HOME USE ONL
SCA SERVICES CO., INC
Box 601-RE Port Washington, N.Y. 11050
{516) 883 5694
Circle 116 on reader service card

lt costs onlyv

Latest PC (Pnnted circmt) Pak
60/40 Extra Thin 22 S.W.6.—.0287*

per solder joint
to know you
are using the

world’s finest
cored solder

* Each only 59¢ per package at your dealer.

FIVE-CORE
SOLDER
MULTICORE SALES CORP.WESTBURY, N.Y. 11590
Circle 117 on reader service card
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m Build R-E’s No Compromise

Stereo Tuner

Top quality FM stereo tuner uses forward
agc transistors in the front end for su-
perior performance when handling very
weak signals. Crystal filters in the i.f. strip
for optimum performance. Three printed
circuit boards to simplify assembly. A
tuner you'll be proud to build.

Build Computer Logic Circuits
Contributing Editor Matt Mandl lets you
find out for yourself how computer logic
circuits work. He's set up a series of
logic circuits you can build with discrete
components, and then there's a set of
experiments that clearly illustrate how
they operate.

Build One Of These

Electronic flash tester makes quick work
of checking out electronic strobe units
Horizontal efficiency tester speeds servic-
ing TV horizontal sweep circuits

Pulsed light darkroom timer is handy for
timing enlargements in your darkroom

Plus these special features
Photography 1970

Kwik-Fix®*" Transistor Agc Circuits
Tools Report

RADIO-ELECTRONICS
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TRY THIS ONE

A COPPER WIRE TABLE ON
YOUR SLIDE RULE

Most engincers are never far
from a slide rule, but a copper wire
table can sometimes be hard to find
when nceded. Resistance, diameter
and circular milluge of copper wire
can be obtained within 5% from a
slide rule. The copper wire table is set
up roughly according to the following

cquation.
Wire Gage = 10(1 + logw R) where
R = Resistance in ohms per 1000
ft. at 20°C

= 10(logie 100,000/Cir Mil)
Diameter Mills = VCir Mil

in practical usage, one simply re-
members that No. [0 wire is 10.000
circular mils and 1 ohm per 1000 ft
at 20°C.

The remaining table closely ap-
proximates the following system.

1000 Oluns

Wire Size Circular per f1. Diamerer
(AWG) Mils @ 20° C (in.)
No. 10 10,000 1 il
No. 20 1,000 10 0316
No. 30 100 100 .01
No. 40 10 1,000 00316
Etc.

Using any slide rule with D(C)
DI(CI) and an L scale, take the ex-
ample of No. 27 wire.

Set 7 on the L scale; the D scale
then indicates 5. From above we
know the resistance is greater than
10 and less than 100Q or,
500/1000" at 20°C. The wire table
gives 51.47.

To obtain the circular millage,
look at the CI or DI scale which in-
dicates 2. No. 27 is greater than 100
circular mils and less than 1,000 circu-
lar mils; therefore, is 200 circular mils.
The wire table gives 201.5 circular mils.

The system breaks down for wire
sizes larger than zero but this is not a
serious handicap.—R. J. Kerr

GUITAR STAND HOLDS RECORDER
FOR EASY WORK

Recorders with front speakers of-
ten sound richer if upended on a suit-
able rack or stand so that sound will
be baffiled against the table top. In
such a position the controls are usu-
ally more convenient and the signal-
strength meter, or light, can be more
readily observed.

It vou don’t want to go to the
trouble of building an ecasel-like rack,
onc that will serve can be purchased
for around $5. It is the now-familiar
guitar stand. It will hold most por-
table recorders securely in an effective
operating position. The recorder will
run cooler, and mechanical hum from
the motor will be reduced to a min-

APRIL 1970

imum level of audibility.

Add a picce of pegboard to the
center upright for storing extra tape
reels. By using two pegs the reels can
be stored in pairs without changing
the position of the tape so that a
specific program can be instantly con-
tinued at a more convenient time.
There will be no tangle. Several pairs
of reels can be racked conveniently.

The part of this easel rack that
served as the guitar neck rest can be
used for holding the microphone or
patch cord. It is also ideal for racking
headsets.—Glen F. Stillwell

CLEAN AND DEMAGNETIZE
TAPE HEADS

Magnetic  heads on a tape
recorder should be kept demagnetized.
Magnetized heads will put a per-
manent hiss on the tape and erase
some of the highs. Buy a head demag-
netizer. Instructions are provided with
the tool.

Clean the heads frequently with
a cotton-tipped swab dipped in alco-
hol (or a special cleaning solvent rec-
ommended by the tape recorder man-
ufacturer.)

Top-grade tape is essental for
good sound. It is difficult to tell good
tape from bad by looking at it, How-
ever, inferior unrecorded tape is usu-
ally noisy when played with the
recorder at maximum volume.—Glen
F. Stillwell

PILOT LIGHT FOR
AC/BATTERY RECORDERS

Many of the newer tape record-
ers arc ac- or battery-powered, so
sometimes there is no ON indicator.
Meters are used instead of signal-
strength lights. Because of this a
recorder is often left on. To avoid this
when the recorder is used at home
with the ac line, plug the recorder
into a special multiple receptacle con-
trolled by a toggle switch. This recep-
tacle is plugged into the power line
and a miniature night light is plugged
into it along with the recorder line
cord. The night light serves as a pilot
lamp.

Triple receptacles are available at
any electrical hardware counter. The
toggle switch can be added by splicing
it into one lead from the receptacle.
This is a series connection.—Glen F.
Stillwell R-E

we get thru — where others fail

OPERATES ANYWHERE—INDOORS, OUTDOORS . . . STEEL BLDGS.

" SONARCOM

VHF-UHF-FM TRANSCEIVERS

Professional performance! Perfectly designed to give the
ultimate in dependability for continuous heavy duty use.

» Provides instant voice contact with base stations,
mobile units and other portable transceivers

e Compatible with all 2-way systems

e Full frequency range for all public safety, industria
and land transportation services

* 1.6 watt output

e Receiver and transmitter can be operated on inde-
pendent frequencies

e Sensitive, noise immune squelch

e External connections for antenna, earphone and

battery charger
Model 2 00
132?7'4 Mn:io' $375

VHF-FM 1 CHANNEL
1 pair of crystals and 1 set
of standard batteries.

Model 230t1A § 00
132-178 MHz 575
VHF-FM 2 CHANNELS

1 pair of crystals, ¥ set of

Model 230t1A $ 00
132.174 MH2 475
VHF-FM 2 CHANNELS

1 pair of crystals and 1 set
of standard batteries.

standard batteries and Tone.
Model 2302

450 10 470 MHz 359500

UHF-FM 1 CHANNE|
1 pair of crystals, 1 set of
standard batteries and Tone.

SONAR RADIO CORP., 73 Wortman Ave., Bkiyn, N.Y. 11207

WwwWw.americanradiohistorv.com

Please send information on the SONARCOM. Dept. 820
Name
Address
City. State. _Zip
Circle 27 on reader service card
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Al

SERIES
TOWERS

i {o]d
uhf - vhf

Ideal for mounting indus-
trial, commercial, citizens
band, amateur, or televi-

sion receiving antennas.
Exceptional strength in
proportion to weight quali-

ties. Easy access to equip-
ment mounted on the
Microflect top mast exten-
sion. Other features are:

¢ 10 to 120 feet high in easy
to erect 10 foot sections.
Available factory assembled
or in kit form,
Lightweight, all aluminum,
10 foot sections weigh only
121 Ibs.
Low maintenance, will never
rust or require painting.
Staggered ladder treads for
easy climbing.
Can be used for direct radi:
ator at HF,
Wide variety of mounting
brackets and accessories
available.

DISTRIBUTOR INQUIRIES
INVITED

MICROFLECT

3575 25TH STREET
SALEM, OREGON 97302
AC 503-3639267 TWX 510-539-0107

Circle 119 on reader service card
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A BETTER WAY
TO REPLACE
SOLDERED
COMPONENTS

LENGTH 8
WEIGHT 312 02.

Desoldering

lron
MDDEL 300

Now—remove miniature soldered com-
ponents in seconds—without damage

Hollow tip fits over connection; vacuums
all solder for easy removal of component.
Leaves terminals and mounting holes clean.
Then, with 360° contact, it resolders faster,
better than regular irons. Handles miniature
and standard components in PC boards and
conventional wiring. Self-cleaning. All parts
replaceable. 40 watts, 120-v. Standard tip
supplied, 6 other tip sizes. Pays for itself.
$10.95 net East of the Rockies.

Larger mode! available. See your distributor or write:
ENTERPRISE DEVELOPMENT CORPORATION

5149 E. 65th - Indianapolis, Ind. 46220
Circle 120 on reader service card
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NOTEWORTHY
CIRCUITS

THE L-T PAD

Here is an attenuator circuit that
looks like a T, but acts like an L. The
extra resistor is not included for the
benefit of resistor manufacturers, but
actually eliminates as many as three
resistors.

A precision L-pad usually re-

R1 R2
o
Ein 2 R3 z _E*zl_”
O
Zin *Zout

quires four precision resistors and two
5% or 10% types. This is because the
values are dictated by the fact that
only two resistors are used in the de-
sign. It is a rare occasion when one is
available, and paralleling two pre-
cision resistors with one 5% is usually
necessary to get the value of one re-
sistor precisely.

An L-T pad however has no set

U.S. GOV'T ELECTRONIC SURPLUS

® MNationally. Known -World Famous SURPLUS CENTER offers
finest, most exp Surplus el ic units and
components at a tncnnn of sheir original acquisition cost.

BURGLAR-FIRE ALARM SYSTEM
® (ITEM#I135-A) =~  Dual alarm

system gives waming of fire or break-in.
Operates on 113-VAC, Confrul umt, 2-

Kudde flash tire, 2-mercury Calumn, 3- d«(:r
Witnlow  ucuta llnrs alam  bell,

Y
M&lsgq‘qs Wire, msteuetions. 84 x 35" x . (7 lh)
POCKET SIZE MULTI-RANGE TESTER

o {ITEMHAIOT) -= Compact, 20,000-0hm/valt
multineter 15 excellent unit for testing elecirical
and clecironic eawoment. evcellont tar servicing
resistors

lnr mtn-me Aaccuracy, zsn mlcmdmp I)'-\rsmwnl
movement, 3'z" scale with suverior readavility on

AC Volis: 0-10.50-23-1000. DC Volis:
ON-2300. DC Current; 0-250 mil.. 4-30
Ohms; 0-10,000 wnd 1 Meg {expanded
le), DU =20 (o plus 22, Overall mize

$8.98 itk ! Wiy Ioaer case, 56
EXPANDED SCALE 0 - 15 DCYVM
® {#2(-800) -~ Brand new, expensive voltmeler

reads 9.5 to 16=volts DC and 3 to 8-volis. Very useful
for automotive and aircrafi batten charge indicator,
etc, I)' Arsoval mo\.enu.'u(, black phenolic case.

xS N (3
$12.95

lls! §32.50

RUNNING TIME METER

® { #DX-108) - - Use to record numbee nf on-
erating howrs of electric lights und clectrical
devices such as relnigerators, fumaces, 3
Reeords total bouts, tenths and huadredtis ap
to 9_‘1‘99.99 hours. For 113-volt, 6t-cycies. b
Size 34" x3'" x 2"", Shipping weight 2 Ihs. $5.69 S

. Cost Over §29.00

COMPUTER TRANSISTORS ON HEAT SINKS
1BM Computer Quality Units

® {#22-928) -- Unit consists of onc 150-
watt  power transistor on heavy, ribbed.
/luminun  heat sk, Many  experimental
uses, (11b.)

Cost Gov't Over s1p.00 9199

® (#22-915) -~ Vi consisty of two 150-
watl  power Iransistors, 3 several
diodes, capacitors, resistors, etc. nn heavy,
vibbed aluminun heat suhs. ideal for use as
mtor speed control, (4 1hs.) $4.91

Cost Gov't Over $35.00

ORDER FROM AD —WRITE FOR FREE CATALOG
Include Money For Postage

Money Back Guarantee

SRl pepr. RE-049

LINCOLN, NEBR. 6850

Circle 121 on reader service card
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values, and can be designed for “real”
resistors. Three precision and one 5%
will, almost always, do the job.

To find R1 and R3 pick, at
random, a value for R2, and solve for

R3, using the formula R3 :SLRZ
Tt

out

Try various values for R2 until R3
comes out to an available value. Solve
for R1 using Ri = Z — R3 (1 - éE

in
If R1 is not available you must find
a new value for R3 using the first
formula. If the calculated value of R1
is not exactly that of an available pre-
cision resistor, you may use the next
higher available precision value and
parallel with a 5% type. The 5% re-
sistor should be at least 10 times the
value of R1.

Since a number of calculations
must be made, it is advisable to use
a slide rule. Inexpensive ones (with
instructions) run about $2.00.

As a final check compute the at-
tenuation

. ZrRy
(R1 + R3)(Z + R2) 4 RIR3
and the network impedance R1 +
R3(R2 + Z)
R2+R3+Z°
close enough to what you require, you
can usually make some minor adjust-
ment in R1 that will get you closer.

—Robert Russell

If they don’t come

DUAL VOICE-COIL SPEAKER
SOLVES STEREO EXTENSION
PROBLEM

How many times have you been
asked by a sterco customer to install
an extension speaker to his den or
outdoor patio? Most customers want
this to be an inexpensive project and
do not want two speakers nor care
for the sterco sound effect.

AMPLIFIER
OUTPUT
TERMINAL
8-16 00 8-16 02
12 STEREO
RIGHT }EAKERS A
c
= B
/ —1
(& c
-
@ DUAL -VvC{208)
LEFT REMOTE
8-i60 SPEAKER
A

Should you tap the remote across
one spcaker of the stereo system this
may unbalance the output and, in ad-
dition, you do not get the total sound

RADIO-ELECTRONICS
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from the cxtension speaker.

Try the following sctup as a solttion
to the problem: Use onc of the dual-
voice coil speakers that were designed
for multi-impedance matching of
transistor auto radios. Quam mak s a
57x7” speaker model 57A2MT or
equivalent that mounts nicely in an
8” speaker baffle. These speakers Five
two voice coils of 20 ohms (imjed-
ance) each.

One of the voice coils is con-
nected to the right channel ste eo
speaker and the other one to the eft
channel output (see diagram). 7his
hook-up will not effect the operat on
of the master stereo unit such as caus-
ing any cross talk or distortion.

These speakcrs will match he
common transformer-output type zm-
plificrs from 8 to 16 ohms. They, also
work equally well for the direct fied
(output  transformerless) transis-or
amplifier of from 20 to 40 ohm o 1it-
put impedance.

The only precaution is to heve
proper phasing of the two coils. Fo
do this, listen to the sound outjut
while you reverse the leads to term n-
als A-B or C-D until maximum o it-
put is obtained.

This set-up produces good qul-
ity sound output and cuts the cost in

SIMPLE UTILITY MIXER

Here’s an interesting mixer cir-
cuit. With it you can effectively com-
bine signals from audio to high-fre-
quency rf. Also, as a special bonus,
this circuit will provide some gain at a
low noise figure. The inputs can be of
almost any level or impedance while
the output (low-Z) will drive most
tuned circuits or transistors.

O
RI
*
- aTK —LIOP.F
o T
OUTPUT %{H =
= (2)
MPF-102
e DlD & s
T
s[s v
]
) b T
.0l ‘j’ \J-/,ol [-
Ri R3
INPUT | | MEG| 1MEG INPUT
2 2
ke

Basically, the device-I call it the
Utili-Mix—consists of two similar
FET amplifier stages with a common
load resistor (R2). Each FET develops
a signal across this resistor, a form of

Construction of the mixer is up
to you. However, I found that the
parts went nicely into Radio Shack’s
No. 270-230 3%4” x 2W” x 1W%”
utility case. The wiring layout isn’t
too critical, but try to keep all leads
as short as possible.

If you want more gain, try re-
ducing R2 1o 2,200-ohms. Also, use a.
larger  battery for Bl. These
modifications will not affect mixing
ability —Gary McClellan R-E

AMERICAN
CANGER

half for the installation.—R. cancellation

Goodman

takes
difference signal results.

SOCIETY &

place, and a

90 VOLT BATTERY SI/BSTITUTE

Here is a small one-transistor e perimental type dc-dc
converter which can be used to subs itute for a 90-volt bat-
tery in experiments with low-curren devices such as neon
glow-lamp oscilators, etc.

T1 can be universal audio outpi't transformer with the
voice coil output used as a primary or it can be a center-
tapped 6.3 volt filament transformer. Almost any pnp power
transistor can be used. R1 must be de ermined experimental-

AFPROX
o .. DI 90V DC

as B>

Cl
+|20/200
-+

[ Ta—

2 1-1/2V D CELLS IN SER 3$

ly in order to make the circuit oscill ste. Tts value is some-
where between 100 and 1000 ohms.

Rectifier D1 was originally a small selenium type; but
you can substitute a silicon type, or | etter still, a full-wave
bridge. The capacitor is a 20 uF, 20) volt electrolytic. Of
course you can use a larger value dep:nding on the amount
of filtering you need. The device is y owered by two flash-
light batteries.

I used this gadget to power a 'ieon binary counting
demonstrator. I'm sure you will find several uses for this
handy device and save money on thos expensive 45 and 90
volt batterics.—George Devenconzi

APRIL 1970 95

Designed and manufactured in U.S.A.

NEVER
A BURNOUT

IN ) EMC| DIODE-

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE!
» Professional quality and versatility = Lifetime
protection against electrical abuse = No meter burn-
out, needle damage, or fuse replacement

VOLOMETER

Model 109A Factory wired & Tested $28.95

Model 109AK Easy-to-Assemble Kit $21.15

20,000 Q/v DC sens. 10,000 Q/v AC sens. 4147,
40na meter. High impact bakelite case. 5 DC
voltage ranges: 0-6-60-300-600-3000v. 5 AC volt-
age ranges: 0-12-120-600-1200-3000v. 3 DC cur-
rent ranges 0-6-60-600ma. 3 AC current ranges:
0-30-300ma; 0-3A. 3 resistance ranges: 0-20K,
-200K,-20 megs. S db ranges: —4 to +67db.
With carrying strap. 514” W x 6%~ H x 27" D.

VOLOMETER

Model 103A Factory Wired & Tested $20.75
Model 103AK Easy-to-Assemble Kit $16.80
41/2”, 2% accurate, 800ua D'Arsonval

type meter. One zero adjustment for

both resistance ranges. High impact [ e e ———_—
bakelite case. 5 AC voltage ranges: ]

0-12-120-600-1200-3000v. 5 DC voltage _

ranges: 0-6-60-300-600-3000v. 5 db | Send me FREE catalog of the complete
ranges: —4 to +64db. 5 AC current 'value-packed EMC line, and name of
ranges: 0-30-150-600ma. 4 DC current , local distributor.

ranges: 0-6-30-120ma; 0-1.2A. 2 resist- | RE4

ance ranges: 0-1K, 0-1 meg. 514" W x NAME
6347 H x 274" D. ,
POCKET SIZE VOLOMETER I ADDRESS,

Model 1024
Factory Wired & Tested $16.95 |
Model 102AK Easy-to-Assemble Kit $14.40 |
32", 2% accurate 800ua D’Arsonval
type meter. One zero adj. for both res.
ranges. High impact bakelite case. 5 AG
voitage ranges: 0-12-120-600-1200-3000v.
5 DC voltage ranges: 0-6-60-300-600-
3000v. 3 AGC current ranges: 0-30-150-
600ma. 4 DC current ranges: 0-6-30-
130ma; 0-1.2A. Resistance : 0-1K, 0-1
meg. 3%” W x 634~ H x 27 D.

ELECTRONIC MEASUR'EMENT§ CORP.
625 Broadway, New York 12, New-York

Export: Pan:Mararp.; 1270 B'way; N.Y. 1
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MARKET
CENTER

=5 74 Pl R e -
Ultra-sensitive and powerful METAL DETEC-
TORS join the many who are finding buried
coins, minerals, relics and artifacts. Don't buy
till you see our free catalog of new models.
\;Vrifo JETCO—Box 132-RE, Huntsville, Texas
73

Discharge IGNITION, PHOTOFLASH. Free cata-
l(;)g74parts, kits. TRANSPARK, Carlisle, Mass.
1741

TUBES-—LOWEST PRICES in the world. Hard to
get British, German, foreign and American
obsolete and present day special purpose trans-
mitting tubes. Send for giant tube and parts
catalog. UNITED RADIO CO., Dept. R-56, Ferry
St., Newark, N.J. 07105

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.

TREASUREPROBES. Patented transistorized de-
tector signals “‘dig’’ by earphone “beeping’ 5”
search head. PC board, two colpitt oscillators
improve stability. Kit $13.95, assembled $18.88,
with speaker $24.88. 60 day guarantee. Send
for Free bibliography, “Treasure Maps and
Books of U. S.” TREASURE-HOUSE, RB20,
Tennent, N.J. 07763

RADIO & TV TUBES 33¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL 4217-E University, San
Diego, California 92105

CONVERT any television to sensitive Big-Screen
Oscilloscope. Only minor changes required. No
electronic experience necessary. lllustrated
plans $2.00. RELCO-A25, Box 10563, Houston,
Texas 77018

SPECIAL CLEARANCE SALE: Rectifiers, transis-
tors, and many other electronic parts. Lowest
prices. Free catalog. GENERAL SALES_ COM-
PANY, 254 Main Street, Clute, Texas 77531

SUCCESSFUL TREASURE HUNTERS and pros-
pectors choose White's “Quality engineered”
metal-mineral detectors, either heat-frequency
or transmitter-receiver, especially designed to
locate coins, caches, relics, jewelry, gold, silver
ores. Budget terms. Free catalog: WHITE’S
ELECTRONICS, INC., Room 70, Sweet Home,
Oregon 97386

COLOR PATTERN GENERATOR pocket size

crystal controlled battery operated Silicon
transistors $39.95. For details, HARLAND
ELECTRONICS, 317 Garfield, Kansas City,

Kansas 66101

COLOR ORGANS, STROBES, light boxes, proj-
ectors, films, slides, environmental lighting.
Custom designed displays, perfect for bands,
discos, partys. Send needs for complete cata-
logue. MAT RESTIVO PSYCHEDELIC LIGHT-
ING, 3547 Tuscala St., Seaford, N. Y. 11783,

INTEGRATED CIRCUITS /
SEM'ICONDUCTORS/ TRIACS

RECTIFIERS

TRIACS

PR | 10A
100 | 1.20
200 | 1795
| 300 | 2.25
400 | 235 l
500 | 3.25 |
10,000 PRV 50 ma rectifiers
$2.00 ea.

ER900 TRIGGER DIODES. These
Biodirectional trigger diodes are
one of the best and cheapest
methods to trigger SCR’s and
) {1 (S ——— 3/%$1.00
UNIJUNCTIONS!

Similar to 2N2419. RBB of 5-7
stand off ratio of .6 and Ip of 12
with data sheet $1.00

SE 161 ONE SHOTS . .. .$3.50
US 908 FULL ADDERS ... .$1.50
US 913 REGISTERS ... ...$1.50

MOUNTING
HARDWARE KITS.
These kits are used to mount our
SCR’s Zeners and Rectifiers etc.
6x32 stud (3, 12 amp rectifiers,
7A SCR’s) 6 sets/$1.00

14x28 stud (30 amp. rectifiers,
20 amps SCR's.) 4 sets/$1.00

OLID

Post Office Box 74D

tic units, low noise, low leakage, 25
volts source to gate, 50 ma gate
current Gain to 9000 xmho's. $ .80
[T] NEON LIGHT OR NIXIE TUBE

DRIVERS. An NPN, T0-18, SI
Transistor. With a VCBO of 120

3/$1.00 |

9030 8 BIT MEMORIES ....$3.95
NEwW TTL IC SERIES

DECADE DIVIDER . ... .$5.95
RF 112 Dual JK Fiip Flop .$2.50
MC 415 JK Flip Flop . .. 1.50
MC 400 Dual 4 input
NAND/NOR gate . .1.50
4 Bit Storage
Register . 2.50
MC 403 Exclusive OR gate
with COMP . 1.50
9301 MSI ONE-OF-TEN
DECODER ...... 4.95
___ Silicon Power Rectifiers
PRV | 3n | 12a | 30
00 | .09 | .24 | .50
200 | .16 | .35 | .80
400 | .20 | .45 | 1.20
600 | .30 | .70 | 1.50
800 | .40 | .85 | 1.80
1000 | .50 | 1.10 | 2.20

Terms: FOB Cambridge, Mass.
Send check or Money Order. Include
Postage, Average Wt. per package
1% lb. No C.0.D.’s. Minimum Order
$3.00

WE LEAD THE WAY
IN SERVICE AND QUALITY

Send for our latest catalog featuring Transistors and Rectifiers;

Somerville, Mass. 02143

[] N-CHANNEL FET'S T0-18 plas- |

FIBRE OPTICS

1/32” 2.5 mil. fibers in PVC packet.
$ .33/t

COMPLETE LIGHT GUIDE
BUNDLE

consisting of an 11” length of 1/32”
dia. fiber optics with bound ends.
$2.00 ea.

LINEAR CIRCUITS

CA 3011 FM-IF AMPLIFIER. ..$..90

| 709C OPERATIONAL AMPL.
$1.45 ea.

| 710C Hl SPEED DIFF. AMP.
$1.45 ea.
$1.45 ea.

Controlled Avalanche or
Epoxy Rectitiers 1 AMP.

| PRV PRV
100 | .07 | 600 | .16 |
200 | .09 800 | .20 |
400 | .11 | 1000 | .30

Silicon Control Rectifiers
PRV | 3A | JA | 20A | 70A
50| .35] .45 .70 |
100 | .50 | .65 1.00| 4.00
200 70| .95/ 1.30| 8.00,
300 | .90 1.25 1.70 |
| | "800 | 1.20 | 1.60 | 2.10 | 12.00
|"500 | 1.50 [ 2.00 [ 2.50 |
600 | 1.80 | 2.40 | 3.00 | 16.00
700 | 2.20 | 2.80 | |
325 Elm St., Cambridge, Mass.

ALES

Tel. (617) 547-4005

Circle 123 on reader service card
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9 Grantham School of Electronics ..... 1
22 Heald Engineering College ........... 68
111 Heath Co. - o qs e s8 s b 2o oA omss 38 o 86-89
128  International Crystal Mfg. Co. ....... 100
11 JFD Electronics Corp. .............. 12
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DIAGRAMS, SERVICE INFORMATION, television,
radio, $1.50. Specify model. SUPREME, 1760
Balsam, Highland Park, I11l. 60035

5” SONY TV $25. Of course they don't work.
Camera manufacturer removed CRT and de-
flection circuits. The rest is there—UHF-VHF
tuner, video, sound, LVPS. New models TV
500U and 5-307 W. 10 available. LARRY
MILLER, 4 Crescent Court, Monterey, Calif.
93940

PRINTED CIRCUIT BOARDS. Production, De-
sign, and Assembly. Also P.C. kits for elec-
tronic projects with instructions $5.50 plus
50¢ shipping. ELECTRONIC CIRCUITS AND
DESIGN CO. INC., 33 E. Chestnut, Alliance,
Ohio 44601

FREE-BARGAIN SHEETS listing relays, step-
pers, and other electronics parts for ex-
perimeters. Send your name, address, and a
stamp to: GUST & COMPANY, Box 24081,
Edina, Minnesota 55424.

REPAIR TV TUNERS: Free Tricks. F. BOCEK,
Box 832, Redding, Calif. 96001

BURGLAR and FIRE ALARM SYSTEM, Com-
plete $44.95. FEasy installation. Satisfaction
guaranteed. MRL, INC, 7227 Lee Highway,
Falls Church, Va. 22046.
COLOR ORGAN KIT $7.50. Power Supplies
$3.98. Catalog. MURPHY, 204 Roslyn Ave.,
Carle Place, N. Y. 11514,

R S W e

—
| AUDIO — HI-FI

Tapemates makes available to you ALL 4-TRACK
STEREO TAPES. All labels—postpaid to your
door—at tremendous savings. For free brochure
write: TAPEMATES CLUB, 5280 RE West Pico
Blvd., Los Angeles, Calif. 90019.

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
RFD #3, Route 7, Brookfield, Conn. 06804

SAVE OVER 331/3 on a pair of one of The
World’s Best Speaker Systems. Shipped direct
to you from factory. Try them in your home
for thirty days. KGLL INC., Water St., Lewis-
ton, Maine 04240

i S

LRIy

LATEST
ARCTURUS
SPECIALS

® Color focus rectifiers, 14,-
000 P.1.V. at 1 MA, 99¢ each.
6.5 KVv—79¢

¢ Color TV yokes 70° & 90°
types. Fit almost all sets
$10.95.

e 1700 Transistor types—39¢
® DS-501, 2N278 power tran-
sistor types. Cat. #349, 69¢
e HEP170, Motorola HV/Cur-
rent epoxy silicon rectifiers,
2.5 amps at 1,000 PIV, 49¢
s Fully transistorized UHF
tuners. Fit most sets. Cat.
#UHF567, $4.95 each.

e UHF tuners, 1 tube type.
Fit most sets. Cat. #UHF3,
$3.95 each.

Complete listings of electronic
items at similar bargain prices
are available. Write for our
latest catalog. Minimum order
$5.00, plus postage.

ARCTURUS ELECTRONICS CORP.

502-22nd St., Union City, N.J. 07087
Dept. MRE
Phone: 201-864-5568
PSRBT
Circle 124 on reader service card
APRIL 1970
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RTL-908D*
RTL-912D*
RTL-913D*
RTL-940D*
[J RTL.960D*

*In TO-5 metal can package

Half Adder

030303230003300
©
3
@

$100,000 INTEGRATED CIRCUIT

PENNY SALE!

Dual 2 Input Gate, Expander
Dual 4 Input Gate, Nand/Nor
Dual Input Gate, Expander .
Dual 4 Input Power Gate ..
Clocked Flip Flop ........
Quad 2 Input Gate Nand/N
Clocked Flip Fi
2-2-3-Input and Gate
Full Adder ...

OB jem..iem

Shift Register
JK Flip klop
Dual Buffer ..

for 2.98 2 for 2.99

for 2.49 2 for 2.50

............... for 2.98 2 for 2.99
.................. for 1.98 2 for 1.99
....................... .1 for 1.98 2 for 1.99

Imagine — buy 1 Integrated
Circuit at our bargajn price
get the 2nd one for

ONLY 1¢ . . . :
Fairchild No. EACH 1¢ MORE £S
] 900 Buffer we. ddgoreesionennsisnsrrosgin. for 1.49 2 for 1.50
] 910* Dual Two Input Gate .. for 1.49 2 for 1.50
914 Dual Two Input Gate ...... for 1.29 2 for 1.30
NS Dual 3 Input Gate Nand/Nor for 1.49 2 for1.50
923 JK Flip Flop for 1.49 2 for 1,50

for 1.49 2 for 1.50

for 1.49 2 for 1.50
for 1.49 2 for 1.50
for 1.49 2 for 1.50

. 2 for 1.70

for 1.49 2 for 1.50
for 1.98 2 for 1.99
for 1.69 4 for 1.70

e N L L
-
)
1
o
o

EPOXY SILICON
TRANSISTORS

5 for $1

% 8 Transistors
% 6 Diodes

Sale

INTEGRATED CIRCUIT
AUDIO AMPLIFIER!

% Dime —
Size

Never before offered! Self-contained, integrated

109C 0P a7

)
PR

I49

Circle 125 on reader service card

RENT 4.TRACK OPEN REEL TAPES—all major
labels—3,000 different. Free brochure.
STEREO-PARTI, 55 St. James Drive, Santa
Rosa, Cal. 95401

TAPE RECORDER SALE. Brand new nationally
advertised brands, $10.00 above cost. Amazing
discounts on stereo components. ARKAY
ELECTRONICS, 1028-E Commonwealth Avenue,
Boston, Mass. 02215

HOBBYISTS, EXPERIMENTERS, TECHNICIANS,
INVENTORS, NOW YOU CAN HAVE YOUR
BLACK AND WHITE TELEVISION CONVERTED TO
COLOR, BY MEANS OF A NEW PATENTED CIR-
CUIT. COMPLETE INSTRUCTIONS AND BLUE
PRINTS, WRITE, BELE ELECTRONICS CORP. 121
S.E. FIRST ST. MIAMI, FLORIDA, 33131

ENJOY THE “MUSIC ONLY” FM PROGRAMS

M. A. D.

MUSIC ASSOCIATED'S DETECTOR

for continuous, commercial-free music
with ANY FM tuner or receiver

%"

Kit $49.50 Wired $75.00 Cover $4.95 List of FM
stations with SCA authorization $1.00. For come
plete information write or call:

MUSIC ASSOCIATED
65 Glenwood Rd.,
upper Montclair, N.J. 07043
phone 201-744-3387

WwWwWWw.americanradiohistorv.com

EDUCATION/
INSTRUCTION

FCC First Class License in six weeks—nation's
highest success rate—approved for Veterans
Training. Write ELKINS INSTITUTE, 2603E In-
wood Road. Dallas, Texas 75235

ELECTRONICS ENGINEERING. Day or evening
classes. Bachelor of Science Program eve.
nings. Associate in Science Program day or
night. If you are married or if you must work
for a living while obtaining your education,
this is the college for you. Approved for Veter-
ans. WESTERN STATES COLLEGE OF ENGI-
NEERING, 970 West Manchester Avenue, In-
glewood, California 90301

MATHEMATICS. ELECTRONICS. Satisfaction
guaranteed. Free brochure. INDIANA HOME
STUDY, Dept. RE, Box 1189, Panama City,
Florida 32401

MEMORIZE, STUDY: 1970 Tests-Answers” for
FCC First and Second i
“‘Self-Study Ability Test.” Proven. $5.00. COM-
MAND, Box 26348-E, San Francisco 94126.

? = E ‘Of The WORLD'S
\ FINEST GOV'T
P S ELECTRONIC BARGAINS

- Now BIGGER and

,."o BETTER Than Ever!

| -"‘[U-__MAu THIS COUPON NOW =~
=

| NaME:

| ADDRESS:

For your FREE copy, fill out coupon and mail. Dept. RE

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHIO + 45802
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AMPLIFIER[TTT §

[TJeuaranteed: with spec.

Tvpe hddas A
sircuit—size of a DIME! TO-5 case, 8 leads. Use b

[:‘ %::2720262 gfor s]i for phono, tape, intercom & 100's of micromini- m’éc:;:fffn 49 l
C for $ ature audio circuits, mike, phono, tape. Qutput: ¥ '®AA PHONO prEamp
E‘ %s%;?? g ;g: g{ 3 to 16 ohm speaker. Complete with data. QPR CIVETA I
[0 2N3396 5for$l
E]] 2N3565 5 for 31 712 AMP sicon 5 ‘ $ SALE ON l

2N3568 5 for or
[] 2N3638 5 fors1| 1000 P|\/ RECTIFIERS FAIRCHILD
] 2N3641-3 5 for $1 COUNTING “ICS"I
E]] %sgggg g:g::i ;;rms:oadd postage. ﬁRa;ed: net 30, cod's 23%

2 one Orders: Wakefield, Mass. (617) 245-3829
g zzsgggg g :0' :i Retail: 211 Alhion‘,’iSt., Wak;isesld,( Mass. 3 for $14 $4.95
or 1

[J 2N3793  5for$1| GIANT SPRING CATALOG ON: Parts, Rectifiers. | CGuaranteed! o
[] 2N4140.1 5 for $1f( ] Transistors, SCRs. 1.C."s, Equipment, 10¢ No. Description
[ 2N4248.9 5 for 31 958 Decade Counte I
] 2N42845 5 fors$) P.0. BOX 9a2r | (] r
[J 2N4288-9 5 for $1 PO'.Y PAKS LYNNFIELD, MaSS| [] 959 Quad Latch
L] 2N4290-1 5 for 31 01940 ] 960 Decoder-Driver
-----------------------.
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SCHOOL
DIRECTORY

placement record.

distinguished graduates

hold important engineering and management posts through-
sut U.S. Professionally-oriented college with outstanding
Four-quarter vear permits degree in
three years. Dedicated faculty. Modern labs. Small classes.
400-acre campus. Accredited. Approved for
vets. Moderate total costs. Enter June, Sept.,

Jan., Mareh. For Catalog, write Aqdmissions.

TRI-STATE COLLEGE

2440 College Avenue, Angola, Indiana 46703

GET INTO

ELECTRONICS

V.T.l. training leads (o success an
technicians, field engineers, specialisis
in communications, guided missiles,
computers, radar and automation. Basie
& advanced coursee¢ {n theory & labora-
tory. Electronic Engineering Technol.
ogY & Electronic Technology curricula
both availablie. Associate degree in

. o obtainable. G.I. ap-
proved. Graduates in all branches ot
electronics with major companties. Start
Sept., Fed. Dorms, campus. High
school Braduate or equivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Depl. C, Valparaiso, Indiana 46383

PEP’$ Dollar Sale
$1 Money Back guarantee $1

1 Amp Silicon Rectifier SCR

choice of package Silicon Controlled
Bullet—Miniature Glass- | Rectifier

Metal s | TO-5 Package
[J 5-800vV  units $1.00 [] §-50V  units $1.00
[J 4-1000V units $1.00 [ 4.100V units $1.00
[J3-1200V units $1.00 [J 3-200V units $1.00
= — | O 2-400V units $1.25

3#AMP Epoxy_ Package | =5 2up crms
[J 10-100V units $1.00 P N SR, e
0 5-400v units $1.00 [ 4-30¥ ~ units $1.00
[J 2-1000V units $1.00 -100v units 31
e _ it 2-200V units %l.OO
5 AMP Epoxy Package 1-500v  unit 1.00
8-100V units $1.00 1-800V wunit $1.50
6-200V units $1.00 20 AMP SCR
[] 3-800v units $1.00 [ 2-50V units  $1.00
————— []1-300V_unit  $1.00
SILICON STUD MOUNT Gen Purpose PNP

i Germ Transistor Similar
5-100V  units $1.00
% 2-800V  units $1.00 to 2N404
[ 1-1000v units $1.00 |03 8 For §$1.00

- ZENER DIODES
SILICON STUD MOUNT 3 Watt
I3 10050 ‘\M!’t D 10 Volts
- units . 3 u .fS 100
11-1000V_unit _$1.00 EZ]ENER—DIZIDEZ:I %vau
AEICDE ST VDUR ol B Aveveviov
. 4 units .
I;l 2-1000v linl_ts $1.00 Eggf;l_grAS—S'DIObES
| Db EN PURPOSE
Smco"eﬂ% POUNT 7120 Units  $1.00
0] 250V units $1.00 Replaces IN-34 1N-60
0 1-1000v unit $1.25 1N-64 IN-295

CO000O

Zener Diodes 250 to 400

SPECIAL d
INTEGRATED CIRCUITS Millawatt
Dual 4 input Nand Gate | 1 EA 2V-4V.6V.8V-10V
Digital .. . $1.50‘ [J5  units $1.00

Quad 2 Input Nand_Gate 16 Bit M Cell
Digital | * 8150 = e e
J lip Master Slave i
Digital . $1.78 14 Lead Dual In I:Ine Pkg
Linear | C Operational NO SALES TAX
Amp 709C Type .. $1.75| WE PAY POSTAGE [

FULL WAVE BRIDGES

PRV | 2Amp | 3Amp | S5Amp | 10Amp |

50v | 125 | 135 | 1.50 | 1.70
100V | 150 | 1.60 175 | 1.95_
200v | 175 | 185 | 200 | 220 |
400v | 2.00 | 210 | 225 | 245

600V | 250 | 260 | 275 | 295

800V | 3.00 | 3.10 | 325 | 345
- PARK ELECTRONIC
PRODUCTS

P. 0. Box 78 N, Salem, N. H. 03073
Tel. (603) 893-0276

e
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DIRECTORY of JAPANESE ELECTRONICS
Companies $2.00 Now. JAGO RE-4, 120 South

GOVERNMENT First Ave., Highland Park, New Jersey 08904.

i SURPLUS =g
. INVENTIONS . |
JEEPS Typically from $53.00 . . . Trucks From & PATENTS J
$78.40 . . . Boats, Typewriters, Airplanes, i BV |

Multimeters, Oscilloscopes, Transceivers, Elec-

tronics Equipment, Used. 100,000 Bid Bargains  FREE “Directory of 500 Corporations Seeking
Direct !-"rom Government Nationwide. Complete New Products.”” For information regarding de-
Sales Directory and Surplus Catalog $1.00 (De-  velopments, sale, licensing of your patented/un-
ductible First $10.00 Order). SURPLUS SERVICE, patented invention. Write: RAYMOND LEE OR-

Box 820-REL. Holland, Michigan 49423 GANIZATION, 230U Park Avenue, New York City

oo - : - — :

P a INVENTIONS WANTED. Patented: Unpatented.
WANTED | GLOBAL MARKETING, 2420-AE 77th Ave.. Oak.

: tand, Calif. 94605

QUICK CASH . . . for Electronic EQUIPMENT, INVENTORS: protect your ideas! Free ‘*rec-
COMPONENTS, unused TUBES. Send list now! 9mmended procedure”. WASHINGTON IN.
BARRY, 512 Broadway, New York, M. Y. 10012, VENTCRS SERVICE, 422X Washington Build-
212 WALKER 5-7000. ing., Washington, D.C. 20005

Rebuild Your Own Picture Tubes?
With [lakeside Industries pre-
cision equipment. vou can rebuild
any Dicture tuhe!

For complete details, mail coupon.

T Lakeside Industries

| 5231 N. Clark St. [
| Chicago. IIl. 60840 ]
| Phone: 312-271-3399 1
1 NAME. .. -
| |
{ 1

; GENERAL
| TN

JAPANESE NEW PRODUCTS MONTHLY! $1.00.
Refundable. DEERE, 10639 Riverside, North
Hallywaad, Calif.
1,000 GUMMED ADDRESS LABELS $1.00.
HETTIE BUCKWALTER ENTERPRISES, 120
Deerfield Bivd., Hampton, Virginia 23366

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or services).

70¢ per word . . . minimum 10 words.

NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per word
. No minimum.

Payment must accompany all ads except those placed by accredited advertising agencies. 10%

discount on 12 cansecutive insertions, if paid in advance. Misleading or objectionable ads not

accepted. Copy for June issue must reach us before April 10.

} CLASSIFIED ADVERTISING ORDER FORM l
| |
: 1 2 3 4 5 I
' |
| 6 7 8 9 10 |
' |
: 11 12 13 14 15 :
= 70 |
I 16 17 18 19 |
' |
| 21 22 23 28 25 |
| |
} 26 27 28 29 30 =
' |
I 31 32 33 34 35 |
' |
= 1[ @ .30 Non~Comn.1erC|aI Rates| $ NAME :
‘ No. of Words | @ .70 Commercial Rate e —_— |
Total Encicsed § '
' Payment must ac:  gqry STATE 1P
| insert——time(s) lcompany o;der gn& \
' ther:usghp aiccred SIGNATURE |
i tisi MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT.,
:sm"ng L jsege 'a'g%ﬂcy““’ m'zlg 200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003 I

RADIO-ELECTRONICS

WwWWwW . americanradiohistorv.com
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READER QUESTIONS

Tape recorder bias

I've got a funny one. A Revere
T700D tape recorder will play any pre-
recorder tape nicely: plenty of volume,
good tone, etc. But, anything I record is
badly distorted and very weak. I replaced
the tape heads, but no help. The set won’t
erase, either.—J. N., Bronx, N. Y.

Let’s eliminate a few things. If
you can play tapes, the amplifier and
play head are okay. If you can’t erase
and can’t record clearly, this should
be a bias problem. Both of these
functions would be upset if you had
little or no bias on the recording
head.

Check the 6K6 bias oscillator,
preferably by replacement. Check for
the presence of high-frequency bias
voltage on the recording head with
a scope or even an ac vtvm. The bias
should read about 40 volts rms at
38 kHz. You can easily tell which is
the bias lead since the signal lead is
shielded and the bias lead isn’t.

Check the switching. Quite
often, one contact on a play-record
switch will miss in RECORD position.
Spray it well with contact cleaner.

Vtvm calibration

I have a Knight-Kit 83Y125 vtom,
and I'm hating problems with calibration
on dc volts and on the ohmmeter.—

S. M., Frankfort, Ky.

Look for something common to
both functions in the meter circuits.
How about the 12AU7 tube? This is
the standard meter-between-cathodes
circuit used in many vtvm’s, and the
tube must have equal emission in
each half.

The slightest grid emission in
this tube can upset the balance.
Check the tube on a good grid-emis-
sion tester or try a new one. New
tubes should be aged for at least 24
hours with heater voltage applied
and just a little plate voltage. Or you
can plug the tube into the meter and
leave it on.

You should have about +150
volts on the plates of the 12AU7 and
about —50 volts to the cathodes. If
the rectifier is a selenium type, it
could be weak. Silicon types break
down completely, but do not weaken.
Check the dc supply voltage. Meas-
ure rms ac voltage across the trans-
former secondary, then read dc volt-
age output which should be about
1.2 times rms voltage. R-E

APRIL 1970

1000’s OF UNUSUAL SCIENTIFIC BARGAINS cectiediseg

SPECIAL UNIQUE pfy-e)f(/C LIGHTING

OWN 4’7" SLAVE
Really specacular 4-channel
color organ transtates every
note, beat and vibration of
sound into dazzing. threh-
bing, crisseross patterns of
vibrant  coler. Individual
gain controls—supersensi-
tive master adjustable to
pick up faintest music with
3 hright response. Easily at-
tached to amplifier, stereo.
1200W capacity—600 each for Master and identical *‘sluve’
unit listed below. Ideal fer Bands, Discotheques, light
shows. Uses reg. house current. 55”H x 19”W x 8”D.
Stock No. 85.188EH (57 Ib. Shpg. Wt.) ....$249.50 FOB
“SLAVE™ UNIT—(Works Only In Tandem w/Master)
Stock No. 85,189EH (57 Ib. Shpg. Wt.) ....$149.50 FOB

PSYCHEDELIC LIGHTING HANDBOOK
3 T ¢ 100 information

packed
pages! Fully explains latest
i  in psychedelle lighting

re et "5 | equipment. techniques, de-
. ‘“\\l‘l i velopments. Covers all faccts

'." N W“ ; of psychedelic light-show
Ry W o @ production including strobes,
: s black lights, projectors,
i, © crystals, organic slides. mir
P Tors, color organs, polarized
i 5 color. light hoxes. Musie-

Vision, etc. 8%%” x 11”7 looseleaf paper punched for 3 ring

binder.
Stock No. 9I00EM ................. ... .. -$3.00 Ppd.

LONG-WAVE BLACK LIGHT FIXTURE
2 i Extremely versatile, com-
pactly designed. long wave
(3200-4000 angstroms) black
y light (ultraviclet) fixture—
eliminates harmful shorter
wave ultravielet rays. Use to
- Identify  minerals, fungi,
bacteris—check for surface
flaws. 6il and gas leakage—
perfect for displays with flu-
orescent paper, paints. chalk,
crayons. trace powder. Incl. adjustable alumlnum reflector,
push-pull switch. connecting plug. Mount vert., horiz.,
or on corner. 10” L., 13" W, 1,” H,
Stock Mo. 70,364EM .. ... .0 7T 7. $12.50 Ppd.
No. 60,124EH REPLACEMENT BULB .. .. .. $4.50 Ppd.

A COOL ¢ DVENTURE . . . WITH LIGHT!

o ma——— The almest hypnotic spell of
ever changing flrelight has
been captured in a cool-
light display bex! With the

liquid motions of a rising
and cascading fountain blow-
ing in the wind, psychedelic
colors appear, intermingle
and vanish to rise again in
new patterns and drift away.
......... - E This soothing light show
housed in a handsome 11%4*
square by 7”7 deep, walnut finished lumia Hght bex is an
effective addition to any room—your living roeoul, bedroom,
rec-room, doetor’s office. Especially effective among a wall
pictire group. Modern as tomorrow—available today!
Stock No, 71.180EH LUMIA LIGHT BOX .-$29.95 Ppd.
TUNE IN AND TURN ON YOUR OWN
e 7 Psychedelie Light Shew
{ Take one hookshelf sized
conservative looking oiled
{ walnut finished light hox—
with fitg built-in kicker, an
: indiv. controlled 3-channel
i color organ. Activate hy at-
taching to hi-fi or stereo
speaker. Plug in and switch
& onl Music tills the room and
the prismatic screen leaps into pulsating life. Patterns
are wild and wonderful, or soft and sgothing—responding
directly on time and intensity to music. Perfect home en-
tertainment, little theater or eombos. louse current.
Stock No. 80,126EH (18"WxI12"Hx9"D) ...... $49.95 Ppd.
NEW! PROJECTION KALEIDOSCOPE
: . A low-cost unit with easily
P interchanged 9” diam. liquid
wheel. Projects variety of
color patterns which do not
repeat. Specially  designed
wheel. 3” projection lens and
Edmund Visual Special Ef-
fects Projeclor make it all
possible.  Easily operated.
Large sereen image at short
o A profection distance perfect
for photo backgrounds, light
shows, parties, dances, etc. Front or rear projection. Incl:
1 REM 115V Motor, motor bracket, instructions.
Stock No. 70.021EH ... ... . " 77 $94.50 Ppd.
MULTI-COLORE EL
Stock Ne. 71,122EH (9% diam.) .. .. .. ...$15.00 Ppd.

Grind your own mirror for
Dowerful telescopes. Kits
contain fine annealed pyrex
mirror blank, toel. abra-
sives, diagonal mirrer, and
eyepiece lenses. Instruments
you build range in value from
$75 to hundreds of dollars.
434" DIAMETER—% " Thick
Stock No. 70,003EH ......................... $9.75 Ppd.
DIAM.

....................... $13.95 Ppd.
L R e $21.00 Ppd.
....................... $34.25 FOB
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ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC C
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ST

3-CHANNEL COLOR
Create tremendous variety of ...
unusual & beautiful lighting
etfects  with this low-cest
top-quality 1500-Watt unit -
(500 W. per channel). Com-
pare with others selling for
twice the priee. Has pilot
light, plus individual sensi-
tivity controls and channel
indicator lights. Can operate
ten 150 W. “‘spots’” er 200
Christmas lights. 1'ses reg.
house current—atiaches to audic seurce w/RCA-type phone
plug. 5%” x 6%” x 214", 2% Ibs. Thermal setting plastic
case. §-ft. cord. Including complete instruections,
Stack No. 71.223EH .............00000nu.... $34.95 Ppd.
AMAZING “TRICK’” PHOTOGRAPHY KIT
Now any amateur can pro-
duce all kinds of weird, wild,
way-out pheto effects. No
special knowledges or equin-
ment required. Unique kit
enables you to turn friends
into nonsters, show house
with water to 2nd floor. make
psychedelic slides. kaleido-
scopic photos. imipressionis-
tic photo-art . unlimited
possibilities. Instructlons
reveal the secrets - includes all accessorles needed.
Stock No. 71,220EM .......... ... . . . -$10.50 Ppd.

ROTATING MULTI-COLORED LIGHT
Dazzling colors stream end- Wl B oF

lessly from constantly rota- 4
ting light. Facetted, trans-
parent globe has louvered
drum inside with red, green,
blue & vyellow stars. Bulb
heat rotutes drum which pro-
Jects flickering star points
on walls, ceilings. etc. while
individual globe facets pre-
sent constantly changing ar-
ray of brilliant colors, 9%,”
star-—approx. 12” high on bell-shaped hase, Surpr singly
light. Easily placed on table, TV, fireplace, or Xmes 1ree top.
Stock No. 71,000EH $6.00 Ppd.

NEW TROUBLE-FR&E S;PER STROBE
—_—

The besat and brightest we’ve
scen. Big heavy duty ultra-
brite strobe covers up to
6,000 sq. ft. Continuous
problem free operation ideal
for professional use. I’erfeet
for combos, theaters, disco-
theques. Long-life 7Y
Xenen Tube. Million flashes
adjustable  to _consistent
1-12 per second. Fan cooled. 10" x 5” curved ridge rettec-
tor. Rugged (15" x 51%” x 51%”) metal case. Wt. B lbs.

ORGAN BARGAL

z

Stock No. I604EH ... .0 . . 0 0 T T $365 Ppd.

28 FT. REMOTE CONTROL

Stock No. 1812EH ........c.oiiiiiiainnnn,.. $35.00 Ppd.
FIND BURIED TREASURE!

Detect  individual  coins,
rings as deep as 127; bags
of coins, tools to 3’: metal
chests, safes to 8 feet! Rest
tully transistorized, induc-
tion-balance loop detector at
moderate  price.  Rugged,
lightweight (3% 1bg.) bat- §8
tery powered. Perfect for g
treasure, hunters. collectors,
explorers, heachcombers. Ilas 49

visual and audible indica- )

tors, adjustable soil conductivit7 kngh, on-off switeh con-
trol. ‘"Humisealed'" solid state circuitry. 32” overall, adj.
11" diam. loop. Includes 9 Volt (150 hr.) battery.

Stock Neo. 80,119EH ..... 1515 sivgablissah g .$147.50 Ppd.
SPECIAL VISUAL EFFECTS PROJECTOR SET
Fantastic variety. Incredibly R
beautiful. Create floating,
exploding, flery bursts of
color like ‘‘Symphony of
Spheres”’, ““Chromatic Star-
bursts’’, “Crystal  Star-
hurst”’. Features 35mm 500
W. fan cooled projector,— ‘
produces big image at short

distance. Accepts two 97 b, 7O, A
diam. wheels (Dry Kaleido- " =

scope & Hexidoscope}. 2 cylindrical accessories (6” Col-
ored Cloud & 35" Hexidoscope w/six internal mirrored
wallg). Complete instructions.

Stock N8, -Z15212 E Ho v srns . 8 vt aiade S5 18 omals $73.50 Ppd.

MAIL COUPON FOR GIANT FREE CATALO

148 PAGES—1000's OF BARGAINS =
Completely new 1970 edition. New items,
categories. illustrations. Dozens of electri-
cal and electromagnetic parts, accessories.
Enormous selection of Astronomical Tele-
scopes, Microscopes, I¥inoculars, Magnifiers,
Magnets, Lenses, Prisms. Many war surplus
items: for hobhyists, experimenters, work-
shop, factery. Mail’ coupen for catalog

EDMUND SCIENTIFIC CO.
300 EDSCORP BUILDING
BARRINGTON, N.J. 08007

NAME
ADDRESS

CITY _ - S—
STATE ZIP

300 EDSCORP BUILDING
a BARRINGTON, NEW JERSEY 08007
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Jhere Js
a Difference Jn
Quartz Crystals

+ MO volts
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-= Space age communication
equipment demands a crystal
that meets all standards of
technical advancement. Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rule, your crystal must be
selected from the best quartz. ..
(no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this
selection. The crystal shouid be
preaged with stress cycling. It
should be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. It should be
calibrated to frequency with the
correct oscillator. International
Crystals are manufactured to
meet today’s high accuracy
requirements. That’s why we
guarantee all International
crystals -against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

‘M" -
INTERNATIONAL

CRYSTAL MFG. CO,, INC.
10 NORTH LEE
OKLAHOMA CITY, OKLA. 73102

RADIO-ELECTRONICS
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It took more than skill
lo design the worlds

S-walt CB
lransceiver

Johnson Messenger 125  *99%

Only the famous Johnson “talk-power” is big as ever on Johnson’s
radically new Messenger 125! Virtually every vehicle on the road,
including the 1969 and 1970 models, can easily accommodate this
versatile new radio. Its far-ahead features make operation extremely
simple and enjoyable. Best of all, we sliced the most out of the
price!

Features

® 5 push buiton channels—no knobs m slide-lever vol. and squelch
m World's smallest panel configuration—1%” by 4'%,”, just 7” deep
& 4 watts output at 13.8 VDC m Accessories for portable use

N | E O JOENSON CO.

WASECA, MINNESOTA 560913

®

Circte 129 on reader service card
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The brilliance of our new color
replacement tube is matched only
by the sharpness of its pictures

RGA MATRIN

Now it's easier to sell up to the best. RCA
has added brightness without sacrificing
sharpness' Here's how and why:

To produce the brightest color picture tube in
RCA's history, we developed a new phosphor-dot
screening process that incorporates a jet-black
matrix. But we didn't stop there. We wanted a tube
that could deliver sharp, vivid pictures even in
strong room light. So, we added the brilliance of
new phosphors and deposited each red, green and
blue phosphor-dot within the black matrix. Result:
brighter pictures with no loss of contrast. Thanks to
the matrix technique, ccmbined with our new high
resolution gun and greatly improved phosphors, the
Matrix is also the sharpest color picture tube in

RCA'’s history, Matrix owners can turn up brightness
without “'turning down’’ color!

Will your customers see the difference? You bet!
What's more, they'll be pre-sold on the difference—
every time they see the 1970 big-screen color sets
people are talking about! So whan they need a re-
placement tube, satisty their appetite for brighter,
sharper pictures. Don’t replace their old tubes with
another “‘old” tube. Give their sets new brilliance
and more vividly detailed pictures with RCA Matrix.
The Matrix Tube is 100% brighter than any previous
calor picture tube manufactured by RCA.

For complete details, call your RCA Distributor.

RCA Electronic Components, m@m

Harrison, New Jersey

The RCA 25BCP22 Matrix Tube can diractly replace 25XP22, 25BAP22 znd also the following types: 25ABP22, 25AFP22, 25ANP22, 25AP22, 25AP22A,
25AQP22, Z5BMP22, 25CP22, 25CP22A. 25GP22, 25GP22A, 255P22, 25WP22, 25XP22/25AP22A and 25ZP22,
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