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We have a boy




for every girl.

We have a tremendous line of receiv-
ing tubes—over 1000 at last count.

We have 205 different black-and-
white picture tubes.

We have the industry’s most complete
line of color picture tubes.

We have semiconductors of all kinds:
transistors, FETs, diodes, rectifiers,
SCRs, Zener diodes, linear ICs.

These are our boys.

They’re easy to work with.

We’'ve organized replacement pro-

grams (like our ECG semiconductor pro-
gram), so that you can keep the least
amount of stock on hand to replace the
most number of parts.

We publish the Sylvania Technical
Manual, which is practically a replace-
ment encyclopedia (32,000 components!).

We have loads of specialized replace-
ment literature. And we help youwith any
replacement problem.

See your Sylvania distributor and get
to know the family.

G113 SYLWANIA

Electronic Components Group, 100 First Ave., Waltham, Mass. 02154.
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SERVICE AGENCIES
BLAST PAY SCALE

Los ANGELES,
cording to major servicing
firms  here, manufacturers’
reimbursement rates for in-
warranty repairs are gener-
ally lower than the actual
costs of repairs. What is par-
ticularly galling, they say, is
that these rates are substan-
tially lower than what the
manufacturer charges a con-
sumer for identical repairs on
bring-in service. Despite ris-
ing costs. the schedules of re-
payment have remained vir-
tually unchanged.

For example. one manu-
facturer charges a walk-in
consumer $19.95 for repairs
on a black-and-white set. but
reimburses service agencies
only $7.50 for the same
work.

According to Home Fur-
nishings Daily, at Universal
Television Company, a ser-
vice firm, Jerry Canter, presi-
dent. summed the problem
up: “In these times of ex-

CaLIF.—Ac-

tended warranties, with the
consumer receiving more at-
tention. which he deserves.
the service companies will be
providing more service for a
longer period of time, but
will still be reimbursed at
rates antiquated by today’s
condition.”

An exception to the rule
is RCA. which has been
praised by most service firms
here as having a fair and
equitable system. perhaps one
that should be expanded in-
dustry-wide. RCA  charges
consumers $8.95 for the first
half hour’s work plus $6.25
for each additional half hour.
Service agencies are paid ex-
actly what their published
rates are for similar work.

Mr. Canter added. “If the
consumer is to continue get-
ting the service he’s entitled
to, some change must be
made. It's really the manufac-
turer's responsibility to recog-
nize what's happening.” *

LASER RESEARCH
YIELDS JEWELS

Mass.—Dr.
Monchamp, manager of Ray-

WALTHAM, Roch
theon Company's Crystal
Materials Laboratory checks
progress of a crystal being
grown at 3578°F. An out-
growth of Raytheon’s laser
research, the Triamond crys-
tals resemble diamonds in ap-

2

1
pearance and are almost as
hard. These are cut and pol-
ished as jewels and marketed
by Trifari. The mounted
Triamond stones sell for
about $60.00 a carat in con-
trast to the $1000 a carat that
natural diamonds demand
today. *

Fast Rate of Tape
Sales Predicted

Repwoop  CiTty, CaALIF.—
Donald V. Hall, vice president
and general manager of Am-
pex Music, forecasts that
US recorded retail tape sales
will be up 19% in 1971. This
is a conservative prediction,
taking into account the fall-
off in consumer spending due
to the recession, and the per-
sistence of tape piracy.
“8-track continues to be
the market leader. accounting
for 77% of 1970 sales.” said

Mr. Hall. “Cassettes represent
18%, open reel tapes 4% and
4-track cartridges only 1%.”
Mr. Hall expects in-
creased sales of stereo cas-
sette equipment for home
and car in 1971. This, plus
rapid improvements in cas-
sette quality through Dolby
noise-suppression  techniques
and the use of extended fre-
quency tapes., will greatly im-
prove the long-term potential
of cassette music. *

N

SPACE DAM FOR INTELSAT IV COMMUNICATIONS SATEL-
LITE. The muitiplexer assembly (resembling spokes in a wheel)
acts as a dam to separate the river of received signals into con-
trolied streams of signal frequencies for this communications
sateilite buiit by Hughes Aircraft Company and an international
team of contractors.

TV SYSTEM MONITORS

SHOPPING

MouNT ViIRNON, N.Y.—The
nation's first police-operated
low-light-level television sys-
tem  provides around-the-
clock, remote surveillance of
Mount Vernon's shopping
district, GTE Sylvania re-
ports.

Two all-weather cameras
transmit  video signals to
monitors, similar to home TV
sets, at police headquarters.
A police officer at the moni-
tors, by remote control, is

DISTRICT

able to rotate each camera
360 degrees, tilt it vertically
90 degrees, and zoom and
focus its lens to detect and
follow suspicious movements.
The officer can alert mobile
patrols to investigate acci-
dents or incidents shown on
the screens.

The heart of the closed
circuit system, a 29-pound
camera, contains a sensor
that reacts to light levels too

(continued on page 6)
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Stereo tape is ready for your car now,
both cassettes and cartridges; two
channels and four channels. Find out

what's happening. ... see page 41

ALARM

LOW FUEL ALARM

Dor’t run out of gas. Build this low-fuel
alarm and be warned, before the tank
runs dry. - .. See page 44
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GATE \_/
SCR,"ON"

ON HERE

SCR's are vital to appliances. Jack Darr
explains how they work in this month's
Home Appliance Electronics column.

-« . See page 26
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Multi-sound TV—why not?

A very slight rekindling of interest in stereophonic
sound for TV is being detected in the television manufac-
turing industry. Yes, it’s an old chestnut which has repeat-
edly been debunked by experts (the screen is too small for
“big” sound, etc.). But the fact remains, it's relatively
simple, it works. and it would certainly improve television
sound. For those who think stereo sound isn’t appropriate
to television, there’s a simple remedy: Use a mono receiver.

Several years back, the FCC dismissed a proposal to
establish stereo sound standards for television because of
lack of interest by the broadcasting and manufacturing in-
dustries and the public. This was at a time when color
television was booming and broadcasters and manufac-
turers just couldn’t be bothered thinking about sound.
With clearer perspective today, it's apparent that two-chan-
nel sound multiplexing could be a real asset to television.
And a study of such a system need not be theoretical. A
first-rate TV sound multiplexing operation is a going thing
in Japan right now.

Japan’s system goes beyond sterco. An FM-FM multi-
plex system, it provides three sound modes during special
programs by NHK, the publicly-supported Japan Broad-
casting Corp. Pushbuttons are labeled “Maru Channel,”
“Subchannel”™ and “Stereo.” or sometimes “A.” “B" and
“Stereo.™ The “A” and “B" buttons are for programs with
two discrete sound channels. During Expo 70. for example,
NHK broadcast programs with both Japanese and English
soundtracks to make English-speaking visitors feel at
home. The choice of either A or B brings the appropriate
sound channel to both loudspeaker systems. For stereo
programs. an L. + R L. — R technique is used (similar to
standard FM stereo broadcasting) to preserve com-
patibility on conventional television reccivers.

Deluxe console receivers sold in Japan are completely
equipped for sterco sound. with the decoding circuits and
additional amplificr-speaker systems built in. For cxisting
sets, a wide varicty of adapters is available. The simplest
sells for about $24 and is designed to be used with two
separate speakers. Many of them contain one speaker (us-
ing the TV set’s speaker for the main channel) along with
the additional circuitry. Others are designed for use with
existing stereo hi-fi systems. including one. at $85. which
operates completely independently of the TV set. It's sim-
ply a TV-sound tuner with the appropriate multiplex cir-
cuitry and the three mode-selector buttons.

The advantages of such a multi-sound system over
straight sterco, at very little extra cost, are obvious. TV sta-
tions in major population centers could add a foreign lan-
guage soundtrack to some programs to accommodate large
minority groups which don’t speak English—for example, a
simultancous translation into Spanish of major Presidential
addresses and news conferences. Although many foreign
movies are shown on TV, most are dubbed into English.
For purists (or linguists) who prefer the original sound-
track, it would be available at the push of a button. Two-
channel sound has obvious attractions for educational TV,
The same course could be provided with different audio
tracks for students at different levels of advancement. Or a
simplified version of programmed learning could be used—
the telestudent being asked a question and told to push
button A or B in response: he is then told whether his

4

answer is right or wrong and why.

All this is a bonus, of course. Stereophonic sound is the
real payoff. If it's agreed that TV sound generally is poor,
and that stereo sound is an improvement over mono, the
result must be improved sound. Dircctionality of the sound
is a relatively unimportant byproduct, particularly with
television. One major salutary effect of a switch to stereo
sound would certainly be a new preoccupation with sound
quality by both television broadcasters and receiver manu-
facturers. The picture has always been the thing in the
past. With sterco TV, sound would be given equal empha-
sis with the picture. Since the stereo sound is compatible,
nobody with a conventional receiver has a thing to lose.

Most of the proposed home videoplayer systems have
provisions for two soundtracks. If these systems should
succeed. they will help force the issue. Stereo soundtracks
are no good without stereo equipment to play them. If
vou're going to buy a stereo TV set to play videocassettes,
why not also have broadcast stereophonic sound? The
whole thing makes too much sense to be ignored.

4-channel stereo moving

Two quadraphonic stereo systems have now moved to
the marketplace. The cight-track sterco cartridge is being
produced in four-channel by RCA Records and others. and
every major manufacturer of eight-track cartridge tape
players is now producing, or tooling up for, quadraphonic
playback equipment. In addition, Electro-Voice's com-
patible matrix system (Rabio-ELECTRONICS, Jan. 1971,
page 2) has gotten off the ground rapidly. Decoders for
use with component stereo systems ar¢ now on sale in
many major cities at $59.95. Three record companies are

FOUR-CHANNEL DECODER model EVX-4 (left) is used to con-
vert existing 2-channel stereo into 4 channels. It also decodes
4-channel material encoded by Electro-Voice Stereo 4 Encoder
{right). The device puts four channels of sound into two recorded
channels.

getting ready to offer discs encoded for E-V system play-
back—Enoch Light's Phase I11, Ovation Records and Gold
Crest Records. At press time, seven FM stereo stations had
ordered enceding equipment, and one of them—WJIB-FM,
Boston— was already broadcasting in the compatible 4-, 2-
and single-channel mode. E-V plans to offer a single-chip
integrated-circuit decoder to manufacturers for building
into their stereo equipment. The price will be around three
dollars. Of course. two more amplifier-speaker channels are
also required. You'll be able to hear the compatible broad-
casts also over WCRB-FM, Boston: KSI.-FM, Salt Lake
City; KSAN, San Francisco; WNEW-FM New York, and
WDHA-FM. Dover. N.J.

Kodak’s TV gadget
Photography giant Eastman Kodak is taking a close
look at color television as a possible display device for both
home movies and educational and entertainment films. Ko-
(continued on page 14)
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m»m RCA announces
music for people on the move.

RCA Car Tape Stereo. Cassette or Stereo 8.
It’s like listening to stereo at home.
We’ve built in the same quality and fidelity.

The new RCA Cassette 12R200 gives great stereo
sound and it's also a dictating machine. Has safety
interlock record control. Remote control mike with
tangle-free cord. Easy front loading. Fast forward
and rewind controls. Automatic pop-out cassette
ejector. Special circuit ejects jammed cassettes,
prevents tape tangling. 18 watts peak power.

Easy do-it-yourself installation.

Cassette Play | Only 12R100
Same as 12R200 less record feature

Stereo 8 12R300

The compact RCA Stereo 8 delivers 18 watts peak
power. Easy instant front loading with dust door.
Push-button program selector. Plays all 8 track
stereo cartridges. Dramatic styling. Recessed
tone and volume controls.

Stereo Speaker Kit 12R400

For every musical mood there's an RCA tape

Two matched 5% " speakers with cabinets and stereo system to transform any car into a concert.
mounting hardware. Adaptable to flush or surface Rock. Folk. Classical. All units are backed by
mounting. Wide range frequency response. High RCA'’s outstanding parts, service data, and
resistance to heat and moisture. Speaker warranty programs. See them at your RCA
characteristics are specifically matched to distributor or dealer now.

stereo units.
RCA Parts and Accessories, Deptford, N.J,

Nusig = FioRle RC/A &0
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(continued from page 2)
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low for human vision, and
can easily detect and record a
man one-half mile away even
in extreme darkness. The unit
also operates in bright sun-
light.

“Growing demands on
law enforcement agencies and
plant security are expediting
the need for low-light-level
TV systems.” said Kenneth L.

Brinkman. Director of Syl-
vania’s Flectro-Optics Organi-
zation in Mountain  View,
California. “These systems
provide improved security
with no incrcase in person-
nel.” *

Cards for

.
Automatic
L) L)
Dialing
MURrRAY HiLre. N.J.—A new
plastic card. the size of a
standard credit card. may be
used for “hands free” dialing
on dial-card operated tele-
phones.

The card may also be
used to transmit information
to a computer via telephone
lines. “Someday they may be
used to verify bank balances.
order merchandise. or even
pay bills,” said Dan Miller,

Hugo Gernshack Award
Winners Announced

CLEVELAND,
Cleveland Institute of Elec-
tronics announced its 1971
winner of the Hugo Gerns-
back Scholarship Award. a
$125.00 grant to a deserving
student in the field. Lewis E.
Barnhouse of Mansfield.
Ohio. a twenty-five-year-old
father and a telephone com-
pany worker, is one of eight
winners. each enrolled in an
electronics home study
school.

O1io—The

o

5

i
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Mr. Barnhouse says “I
thoroughly  enjoy working
with the elements of elec-

tronics . . . Practically every
field of endeavor today de-
pends  either directly or in-
directly upon some aspect of
electronics.” His award-win-
ning essay details his original
and colorful opinions on his

WASHINGTON, D.C.—Garry
W. Greenshields is the Na-
tional Radio Institute’s an-
nounced winner of the Hugo
Gernsback Scholarship Award
for 1971. The twenty-seven
year old Canadian lives in
Saskatoon with his wife. He is
presently studying towards a
Masters Degree in Education-
al Psychology while learning
electronics in the home study
course given by N.R.L

Mr. Greenshields, an honor
student all through school and

Royal Canadian  Airforce
training. says his hobbies in-
clude sports. especially foot-
ball and judo. winemaking.
making model airplanes of the
radio control type, and eclec-

COAL MINE
SURVIVAL
SYSTEM

ANNAPOLIS, Mbp.—A mobile
shelter for emergency miner
living during explosions in
the mine has been developed
for the Department of the In-
terior by Westinghouse. and
is expected to be immediately

mine rescue
commu-

in coal
and emergency
nications. The complete sys-
tem design includes breathing

useful

apparatus, a communication
and location subsystem. and a
rescue subsystem,

The communications
equipment is sensitive enough
to pick up the “shock wave”
caused by a miner's striking
the wall or floor of a tunnel

who together with Terry
Prince. both of Bell Labs, de-
signed the new cards. *

new field. *

tronics.

with a heavy aobject. Seismic
(continued on page 12)
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the most practical

‘ -

service tool
ever

devised !

SENCORE

POWER MONITOR

Here is an instrument that will pay for itself in
time saved the first month you use it.

LINE VOLTS

$
PM157 $69.50 C IT IS AN AC AMMETER

TO DETERMINE HOW
MUCH LINE CURRENT IS ®

A
T IS A ZERO TO 1150 BEING DRAWN

WATT WATTMETER

AMPS

Up to 10 amps. A good check on
fuses and other line protectors.
How do you know that a circuit
breaker is really bad?

IT IS A FUSE RESISTOR
CHECKER WITH
SPECIAL SCALES

FOR EACH FUSE RESISTOR

o 4
y, WATIS
" s a

You will know whether or not
you are dissipating too much
power before you start changing
expensive parts.

B LINE VOLTS

(\-/\.Y\ S
g

@ i\ LA

You will know whether or not
you are sending back a TV or
radio set with an overtoaded fuse
resistor that wili go out within
hours.

1

ITIS AN AC LINE
VOLTAGE MONITOR

Calibrated right on the nose at
115 volts. How many times has
your trouble simply been line
voltage and you could have saved
$0 much time?

PE
\OQ} - \Op‘ &

APRIL 1971

SENCORE

3200 SENCORE DRIVE, SIOUX FALLS, SOUTH DAKOTA 57107

Circle 2 on reader service card

IT IS PROTECTED
BY A 10 AMPERE
CIRCUIT BREAKER

Fully protected against shock
hazard to appliance being tested,
and is also safe for the operator.
8" x 6" x 5" 5 Ibs.




EXPERIENGE
15 STILL YOUR

BEST TEAGHER

AN e NRI designed-for-learning
| training equipment gives you
. | priceless confidence be-
™ cause your hands are trained
= as well as your head.
Learning Electromcs at home the NRI way is fast
and fascinating. Read opposite page.
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You get more for your money
from NRl—more value, more solid experience

so essential to careers in Electronics. NRI's pioneering
“*discovery'' method is the result of more than half a
century of simplifying, organizing, dramatizing subject
matter. In each of NRI's major courses you learn by
doing. You demonstrate theory you read in ''bite-size”’
texts programmed with NRI| designed-for-learning pro-
fessional lab equipment. Electronics comes alive in a
unique, fascinatingway. You’ll take pleasure in evidence
you can feel and touch of increasing skills in Electronics,
as you introduce defects into circuits you build, per-
form experiments, discover the “‘why'* of circuitry and
equipment operation.

Almost without realizing it, the NRI discovery method
gives you the professional’s most valuable tool—prac-
tical experience. You learn maintenance, installation,
construction and trouble-shooting of Electronic circuits
of any description. Whether your chosen field is Indus-
trial Electronics, Communications or TV-Radio Servicing,
NRI prepares you quickly to be employable in this
booming field or to earn extra money in your spare
time or have your own full-time business. And you
start out with training equivalent to months—even years
—of on-the-job training.

NRI Has Trained More Men for
Electronics Than Any Other
SChOOI—By actual count, the number of individ-

uals who have enrolled for Electronics with NRI could
easily populate a city the size of New Orleans or Indiana-
polis. Over three-quarters of a million have enrolled with
NRI since 1914. How well NRI training has proved its
value is evident from the thousands of letters we re-
ceive from graduates. Letters like those excerpted
below. Take the first step to a rewarding new career
today. Mail the postage-free card. No obligation. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016.

L. V. Lynch, Louis- G. L. Roberts,
ville, Ky., was a Champaign, I,
factory worker is Senior Tech-
with American nician at the U.
Tobacco Co., of lllinois Coor-
now he’s an Elec- dinated Science
tronics Technician with the Laboratory. In two years he
same firm. ‘| don't see how received five pay raises. Says
the NRI way of teaching could  Roberts, *‘l attribute my pres-
be improved.’’ ent position to NRI training.'’

Ronald L. Ritter
of Eatontown,
N.J., received a
promotion be-
fore finishing the

Don House,
Lubbock, Tex.,
went into his

business six

- “ months after
completing NRI training. This
former clothes salesman just
bought a new house and re-
ports, ‘'l look forward to mak-
ing twice as much money as |
would have in my former
work."’

NR! Communica-
tion course, scoring one of the
highest grades in Army pro-
ficiency tests. He works with
the U.S. Army Electronics Lab,
Ft. Monmouth, N.J. *Through
NRI, | know [ can handle a job
of responsibility.’’

APPROVED UNDER NEW GI BILL. If you served since January 31,
1955, or are in service, check Gl line on postage-free card.

COLOR TV CIRCUITRY COMES ALIVE

as you build, stage-by-stage, the only custom Color-TV engineered
for training. You grasp a professicnal understanding of all color
circuits through logical demonstrations never before presented.
The TV-Radio Servicing course includes your choice of black and
white or color training equipment.

COMMUNICATIONS EXPERIENCE

comparable to many months on the job is yours as you build and
use a VTVM with solid-state power supply, pertorm experiments
on transmission line and antenna systems and build and work
with an operating, phone-cw, 30-watt transmitter suitable for
use on the 80-meter amateur band. Again, no other home-study
school offers this equipment. You pass your FCC exams—or get
your money back.

—

COMPETENT TECHNICAL ABILITY

can be instantly demonstrated by you on completing the NRI
course in Industrial Electronics. As you learn, you actually build
and use your own motor contrcl circuits, telemetering devices
and even digital computer circuits which you program to solve
simple problems. All major NRI courses include use of transis-
tors, solid-state devices, printed circuits.

e
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signals are detected by as
many as seven geophone ar-
rays, of up to 19 geophones
each, and then amplified and
recorded, fed into an on-the-
site computer, and analyzed.

Westinghouse engineers pre-
dict they will be able to come
within thirty feet of the exact
location.

Testing and evaluation of
the equipment and shelter in
simulated mine emergency
conditions is planned. The
seismic and voice commu-
nications devices will be used
to locate and communicate
with the party playing the
role of “trapped” miners.
Transmitters are capable of

m s ey rese e | ELECTRONICS AT WORK
s | WATCHING THE STARS

Separate evaluations on PaLo ALTO, CaALIF.—The 3,000 years, it would accumu-
the breathing apparatus and birth of stars, the explosion late no more than one second
error; a desk top correlator
an instrument with a built-in
computer that finds weak sig-
nals by making thousands of
comparisons of a signal against
time-shifted versions of other
signals until it finds similari-
ties; and a signal averager
which reveals an otherwise lost

survival shefter will be con-
ducted in a non-operating,
experimental mine in-
strumented and equipped for

of supernovas, and the occur-
rence of star quakes all are
under the continuous obser-
vation of scientists and as-

mine explosion tests. * tronomers armed with new

ELECTRONICS UNDER electronic tools. At Lick Ob-

THE HOOD servatory and Lawrence

Detroit has been installing Radiation  Laboratory, as-

electronic devices in cars for trophysicist Jerry Nelson is

several years now. 24 fac- directing these studies. g

tory-installed devices are The battery of instruments  electronic signal by algebra-
described in this issue. Turn used includes the Hewlett- ically adding together many
tl(l:e;’aagri 33 and see what Packard atomic clock, so ac- weak signals and the noise
) curate that, if operated for (continued on page 14)
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New EICOCRAFT®
The electronic science
project kits for be-
ginners, sophisticates,
educators, 42 kits to
date

FM Wueless Mike

eJ /

way.

8 New

Eicocraft Kits
Automotive "'LIGHT-
GUARD' « “VARIVOLT"”
DC Power Suppl
“MOODLITE" Light
Dimmer Control «
'VARASPEED'" Motor
Speed Control
LIGHTSHOW' Sound/
Lite Translator »
‘'SUPER MOODLITE"
Remote Control Dimmer
* " ELECTROPLATER"
From $2.50 to $14.95.

New "ELECTRIC
FIESTA™ Audio-Color
Qrgan Kit $14.95.

New Cortina2 Stereo Kits
The lowest-priced component quality high fidelity!
EICO 3780 50-Watt Silicon Solid State

FET AM-FM Stereo Recelver.

Kit $109.95, Wired $169.95.

Separate Tuner, 50-Watt Amplifier, each:

Kit $69.95, Wired $109.95.

New Automotive Electronics
EICO 889 Solid State

Capacitive tgnition System.

Boost gas mileage up to 25%

lite of points, piugs to

100,000 miles. Kit $29.95,

Wired $39.95

EICO 888 Solid State Universal
Engine Analyzer. Tunes and
trouble-shoots your car/boat
engine, the totaily professional

Kit $54.95, Wired $79.95.

NEW SOLID STATE

TEST INSTRUMENTS

The first and only solid state test
equipment guaranteed for 5 years!

EICO 240 Solid State FET-TVM. Kit

$59.95, Wired $79.95.

EICO 379 Solld State Sine/Square {,
Wave Generator.

Kit $69.95, Wired $99.95. |

EICO 242 Solid State FET-TVOM

Kit $69.95, Wired $94.50.

EICO 150 Solid State Slgnal Tracer.

Kit $49.95, Wired $60.9.

EICO 330 Solid State RF Sngnal Generator.
Kit $59.95,

Express Yoursel|

iN CREATIVE ELECTRONICS
Save up to 50% with EICO KITS & WIRED EQUIPMENT

New "‘Treasure Hunter”
Kit finds metals. pipes.
several inches

underground. Locates

iron, steel, tin, gold,
silver, copper. etc

@ Beep pitch

increases as

you near object

SOUND N' COLOR
Now see the music you hear!

Color Organs by EICO transform
sound waves into moving
synchronized color images

Model 3450 Giant (30" x 12" x 10"
4.Channels. Kit $79.9

Wired $109.95. Others "from $19.95

Translators create audio-simulated
light displays

From Kit

$24.95, Wired $39.95,

New Model 3477 Cube Strobe
creates white light flashes

in rhythm with audio

with 3 colored lens filters. $29.95.

Eico Model
TH-30

battery-operated.
$29.95.

-

FREE 1971 SILVER ANNIVERSARY EICO CATALOG
EICO 71

Fill out Reader Service Card for

FREE catalog of 200 best buys offered by 2500 locat
EICO dealers who give you top brands,

technical counsel, off-the-shelf service.

25 Years of Leadership in Creative Electronics

EICO Electronic Instrument Co..Inc.,
283 Malta St., Brooklyn, N.Y. 11207. %m
{212) 949-1100.

Wired $89.9

12
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Our hottest auto musician
doesn’t hit the "'C’’ note.

A full feature AM/FM/FM Stereo Car Radio
for less than 100 bucks is just one of the
great deals you can offer your customers
from the Channel Master Auto Lineup!

You can also offer an AM radio that’'s
small enough to tuck into an ashtray or
armrest...yet gutsy enough to fill a 10
passenger model with the finest sound.
And a selection of standards in any AM or
FM combination.

In the player section, you've got Stereo

" Cassette with FM/FM stereo and automatic

reverse options, and a cartridge selection,
likewise with options for every taste.

In short, you've got a compact, though
hard hitting line that represents the most
solid state of the art...packed with extras
that cover every route with value!

That’s the Channel Master Auto Line...
engineered to strike happy notes anyway
you want!

...and what a way to show them! A handsome
modular display that brings the sound of life.

CHANNEL MASTER

Div. of Avnet, Inc., Ellenville, N.Y. 12428

Circle 4 on reader service card
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TRUE TRIGGERED SWEEP

0SCILLOSCOPE/VECTORSCOPE

MODEL
TO-50

e DC to 10 mhz
frequency response

e .02 volt sensitivity

e Calibrated vertical
attenuator

e Calibrated time base

e Supplied with combi-
nation Direct/Lo-Cap
probe

e 5 X magnifier

e Automatic triggering
mode

o 5" flat face tube

- ; One Year Warranty
edge-lit graticule

Made in U.S.A. 339 .

See your distributor or write Dept. RE-4

LECTROTECH, INC.
4529 N. Kedzie Ave., Chicago, llinois 60625

Circle S on reader service card

" LISTEN T0: /NSTANT./
| POLICE, FIRE,
=~ & WEATHER REPORTS!

el “’D Perfect for
=8 Industrial, Commercial, Utility
VHF SENTRY and Government Use

Hredt SONAR SENTRY
el VHF MONITOR RECEIVERS

ADJUSTABLE SQUELCH

Designed and engineered for sim-
plicity of operation, compact enough
to fit a shirt pocket yet powerful
enough to deliver a clear clean sig-
nal—it's dependable ¢ Operates on
three crystal controlled VHF chan-
nels and tuneable broadcast band e
Adjustable squelch ¢ Completely
solid state for long life use ¢ Visable
battery indicator to show battery
condition at all times e Built in an-
tenna ¢ 578" H x 22" W x 1" D.
Wt. 11 oz.

$4095 =

With Battery & Earphone — Al
R e e i o B AL A1 B P W A
Crystals $5.00 ea. | SONAR RADIO CORPORATIONI
MODELS 73 Wortman Ave., Brooklyn, N.Y. 11207
FR-103-SA Please send me information on VHF Monitor Recelvers
150-175 MH2 Dept. 270
FR-106-SA NAME .ottt et vea careeen e i
(IN 4 FREQUENCIES) 'A |
£-30-33MHz —B-33-38MHz i AAreSsS ....ooooiiiiiiieceeriece et e

C-38-44MHz—D-44-50MHz | City.

Circle 6 on reader service card
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{continued from page 12)
that surrounds them.

With the new equipment
tied together to form more
sensitive and accurate mea-

surement systems, scientists
hope to re-evaluate existing
theories. *

Call Buttons
Unsafe

NEw  YOrk, N.Y.—Some
automatic elevators might be
death traps during a fire. ac-
cording to a report issued by
Deputy Mayor Timothy W.
Costello, The type of call
button which responds to the
heat of a finger. not the pres-
sure, could misoperate and
activate the elevator and speed
it to the center of the flames,
instead of carrying passengers
away from the fire.
The New York
said that these disclosures
come as a result of in-
vestigations into two office
building fires in New York
City which killed five. *

Skinny Records
Sound Better

Ni1w York, N.Y.—The Dy-
naflex Record, made by RCA
Records. with a thinner music
groove area, is the first prod-
uct of the conversion to a
new process by the company.

According to Rocco Lagi-
nestra, president of RCA
Records, the Dynaflex

Times

Record virtually eliminates
surface noises, blisters. ticks,
imperfect groove molding
and disc slippage on the turn-
table.

Rex Isom. RCA's chief
engineer. who headed the
team that researched and de-
veloped Dynatlex said.
“When we began our re-
search to find a method of
reducing surface noise. we re-
called that historically. the

transcription records for
broadcasting prior to the tape
era were made thin to pro-
vide the best possible sound
quality.” As it turned out,
Mr. Isom remarked. “All our
tests with thinner records
have reaffirmed this phe-
nomenon.”

RCA Records claims that
the rapid cooling of a thinner
disc  causes reduction in
warpage at the time of manu-
facture. and that use of less
compound creates more per-
fectly molded grooves. *

LOOKING AHEAD

{continued from page 4)

dak has been quictly talking to television set manufacturers
about incorporating super-8 cartridge playback systems
into television receivers or selling them as add-on devices.
Kodak has cven gone so far as to build its own prototype
of a super-8 vidcoplayer. At press time, Kodak officials said
the company had no plans actually to produce a videoplay-
er, but indicated that their thinking on this subject may

change.

World’s largest

Who is the world’s largest manufacturer of color tele-

vision? Not RCA. Not
whelmingly point

Zenith. The
to Matsushita Electric Corporation,

indications over-

whose sets are sold under the Panasonic brand name in the
United States, under the National brand elsewhere. The
company says it sold 1,760,000 color sets in the 12 months
which ended last November 30, placing it ahead of any
American manufacturer in terms of units, but possibly not

in value of production.

R-E
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Engineers, technicians and experimenters de-
pend on Leader instruments for sophisticated
circuitry, advanced design parameters, and
because feature-for-feature they're the best

ve [ Y buy anywhere! i
This budget priced RF Signal Generator is
typically Leader! It offers 19 dial accuracy LSG-11  $44.50
and wideband coverage to quickly locate any
problems in color and B&W TV sets. ;
a “ s : I. va
20MVp-p/cm vertical sensitivity; triggered
sweep; calibrated vertical input and time base
combine to make this 5” Solid State Triggered
Scope a professional performer. It's a great LB0-501 $339.50
one!

e e
Leader developed this Vacuum Tube Voltmeter { .~ .
with the accent on stability and sensitivity, all | @ 3
with your economy in mind. AC/DC operation — —
is switch selectable; input impedance is 11 LV 76-8 $59.50
megohms,

e u d e r .

The ultimate in pattern stability is
one reason why this Color Bar Gen-
erator is superb. Features binary
frequency dividers; 15 patterns; 2
switch selectable frequencies.

LCG-388 $159.50

Seeing is believing.

Leader
. Send for Catalog

INSTRUMENTS CORP.
37 - 27 Twenty-Seventh Street,
Long Island City, N.Y, 11101 (212) 729-7410

Circle 7 on reader service card
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 REPEATED BY POPULAR DEMAND

A CAN OF YOUR FAVORITE
TUNER-SPRAY!

16

FREE!

Of course, there's a catch. You have to buy a can of TUN-O-BRITE to get your
free can. The whole idea is to get you to try TUN-O-BRITE. Because TUN-O-
BRITE is so much better than ordinary tuner sprays that once you try it, you'll

never settle for anything less.

HOW TO GET YOUR FREE CAN

@ Buy a can of TUN-O-BRITE from your favorite distributor.

®

you want free.

Send the empty can to Chemtronics and tell us what kind of tuner spray

@ We'll send you any 8 oz. can you request, FREE!

That's right, you can get a free can
of TUN-O-BRITE or any competitive
brand. So far, nobody has asked us
for anything but TUN-O-BRITE, but
we'll send you anything you want.

ONLY ONE
FREECANTO A
TECHNICIAN

THIS OFFER
EXPIRES
MAY 15, 1971

Circle 8 on reader service card

Pnorsssmuan
TV TECHNICIANS
N
HEAVY DUTY TUNER
SPRAY WITH BURT IN
POLISHING ACTION!

SHAKE WEL.

CHEMTRONICS:

’ _ 1260 RALPH AVE.
Geureom> gL LYN..NY. 11236

T ———

7
orrespondence’

SWITCH TUBES

The article in the January 1971
issue, “Build A $40.00 TV X-Ray De-
tector,” specifies the 7B85 Geiger
Tube currently costing more than
$16.00. The CK1026 costs less than
$5.00 and should work equally well in
the circuits with no modification ex-
cept possibly adjustment of high volt-
age to the CK1026 to conform to its
characteristics. My experience in-
dicates that the CK/026 is quite as
good as the /B85, and it is certainly
cheaper. Hope this tip helps your
readers.

LyMaN E. GREENLEE
Anderson, Ind.

CURRENT FLOW VERSUS
ELECTRON FLOW

I have received several letters in-
dicating that readers of my series,
“Solid State Amplifier Design,” do not
thoroughly understand conventional
current flow. Here is an attempt to ex-
plain the theories involved.

The “controversy” between elec-
tron flow and current flow is not
really a controversy. Convention as-
sumcs electrons flow from a negative
terminal on a battery to the positive
terminal. At the same time, con-
vention also assumed that current
flows in the opposite direction. Cur-
rent is defined as the ratio of change-
in-charge to the change-in-time, or
dq/dt. It refers to flow in ecither direc-
tion.

As to clectron flow being the
“real thing,” or current flow being the
“real thing,” no one knows for cer-
tain. All we have is the theory of the
atom. The effects on other factors by
the atom makes it seem likely that
electrons and other particles do exist.
The rheory seems to work. Tomorrow
we may decide something different,
and disprove all our theories. Joos, in
his book “Theoretical Physics.” ex-
presses similar thoughts in the in-
troduction. as do count'ess other phi-
losophers of physics. Who can prove
beyond a shadow of a doubt that the
electron does exist? Everything seems
to point to this, but who really
knows?

1 chose the conventional current

(continued on page 22)
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Important
New

SAMS
Books

-
Outboard Motor Service Manuals. 5th Ed.

Step-by-step repair and maintenance in-
formation for specific models in the most
popular U. S. and foreign makes. Covers
everything from tune-ups to complete
overhauls. Each volume includes a spe-
cial section on design fundamentals and
operating principles. Profusely illus-
trated.

Vol. 1. Motors under 30 H. P.

Order 20791, 0nly. . ...........$5.95
Vol. 2. Motors over 30 H. P.

Order 20792, 0nly............. $5.95
2-Volume Set.

Order 20793, 0nly............ $10.50

Snowmobile Service Manual. 4th Ed.

Completely updated to include virtunally
all 1969 and a number of 1970 models,
as well as older machines in operation
today. Covers specific models in 34 pop-
ular makes. Provides detailed instruc-
tions for tunec-ups, and for every phase
of repair and maintenance. Includes
comprehensive section on snowmobile
engine design and operating principles.
Order 20825, 0nly. ............ $5.95

APRIL 1971

TV Servicing Made Easy. 2nd Ed.

by wAYNE LEMONS. Fully updated to cover
the latest advances in TV circuitry, includ-
ing the new transistor and integrated cir-
cuits; also provides new data on tube-type
sets, both black-and-white and color. In-
cludes an entire new chapter on unusual
color TV-circuits. Through the use of basic
equipment and simple test procedures, this
book shows how in-circuit checking helps
diagnose and solve troubles quickly in tube-
type or tramsistor-type TV receivers, either
monochrome or color,

Order 2081Y, 0nly................. $5.25

ABC’s of Short-Wave Listening. 3rd Ed.

by LEN BUCKWALTER. Completely updated
to provide an introduction to the exciting
world of short-wave listening, which in-
cludes international broadcasts, amateur
voice and code operations, police and emer-
gency transmissions, commercial aircraft
and marine communications, and, now, sig-
nals from orbiting spacecraft. Describes the
programs available; provides practical ad-
vice on receivers and antennas; explains
how to get the most out of short-wave
listening. Order 20797, only. ... .. .. $2.95

Boolean Algebra

by BRICE WARD. In order to read computer
logic diagrams or to understand the func-
tions of digital circuit systems, a knowledge
of Boolean algebra is a major requirement.
This book, using a programmed format,
makes it possible to master Boolean algebra
without requiring any mathematical back-
ground beyond grade-school algebra. Each
section ends with a test question which en-
hances understanding. An ideal book for
self-instruction in a booming field.

Order 20817, 0nly................. $5.50

Novel Experiments With Electricity

by JOHN POTTER SHIELDS. This book clearly
explains the fundamentals of ¢lectricity and
magnetism, and introduces the reader to
their fascinating properties through a series
of novel experiments. These range from a
ground telcphone and electric arc to a min-
1ature lightning generator and synchronous
motor. The applications range from enter-
tainment to security. Each experiment is

Tube Substitution Handbook. 14th Ed.

The most complete, up-to-date guide avail-
able to DIRECT tube substitutions. Lists
more than 12,000 direct substitutions in the
following categories: American receiving
tubes; picture tubes; miniature types; in-
dustrial types; communications and special-
purpose tubes; foreign tubes. Instructions
accompanying each section tell how to make
proper substitutions. Includes valuable
cross-reference between sections showin
additional substitutes. An indispensable ref-
erence for everyone in electronics.

Order 20829 only................. $1.75

99 Electronic Projects

by HERBERT FRIEDMAN. The projects pre-
sented in this book provide both enjoyment
and personal satisfaction for any electronics
hobbyist. All of the circuits employ solid-
state components of the hobby type, which
are readily available at modest cost. The
projects included are intended for practical
use in the following ficlds: audio; automo-
tive; home protection; CB, ham, and swl;
musical instrumentation; and more. Each
project offers practical application and a
rewarding building experience.

Order 20818, 0nly................. $3.50

Nowel

RIMENTS
EXPE i
ELECTRICITY

|

ol Lphe
INTERNATIONS.

G
E TRAININ
CODE 1o

g ByS!
oiarneiivhenleesSies
»tn

LS
aoenssute COURSE

ome IR

compETy

International Code Training System

by INTERNATIONAL TEACHING SYSTEMS, INC.
Unique text and records/or tape teach code
faster, and with greater speed and accuracy,
than any other method known. Special pro-
grammed charts make it unnecessary to
memorize code characters the old-fashioned
way. Practical exercises help develop send-
ing and receiving speed up to 22 wpm!

With three 3314 rpm records.

: LT Order 20138, 0nly. ... ............ $7.50
easy to perform; parts costs are minimal.
This is truly a rewarding book for the ex- With pre-recorded tape cassette.
perimenter. Order 20794, only . . . . . $3.50 Order 20812, 0nly. .............. $10.95
r—————-- HOWARD W. SAMS & CO., INC.— — — — — —— 1
| Order from your Electronic Parts Distributor, ]
| or mail to Howard W. Sams & Co,, Inc., Dept. RE-041 |
[ 4300 W. 62nd St., Indianapolis, Ind. 46268 0 20811 [J 20138 |
| Send books checked at right. $ enclosed (please in- [J 20797 [J 20812 |
| clude sales tax where applicable). 0 20829 [J 20791 |
[ [J Send FREE 1971 Sams Book Catalog [

3 20818 [ 20792
| Name |
| e O 20817 (7 20793 |
Address

Iooe D 2079 [ 20825 |
I City State Zip -:

Circle 9 on reader serviee card




18

RADIO-ELECTRONICS



Your

paycheck

says a lot

it tells you more than how much you make. It tells
you how far you've come. And if your paycheck
looks very much the same as it did last year, or the
year before, it simply means that you look very
much the same as you did last year and the year
before.

But times change, and you should be changing
with them. Old dull jobs are disappearing. New ex-
citing ones are being created. There are challen-
ging new fields that need electronics technicians
...new careers such as computers, automation,
television, space electronics where the work is
_ interesting and the earnings are greater.

RCA Institutes has one of the nation’s largest and
most respected home study schools devoted to
electronics. They can get you started even if you've
had no previous training or experience. RCA Insti-
tutes has developed a faster, easier way for you to
gain the skills and the knowledge you need for a
fascinating, rewarding electronics career. And you
don’t have to quit work and go back to school.
With RCA Institutes Home Study Plan you can do

about you

both. You set your own pace depending on your
schedule.

Check over these RCA benefits:

* You get Hands-On Training—over 300 experi-
ments and as many as 25 kits with some pro-
grams.

e You get RCA’s unique ‘Autotext” method of
learning —individual programmed instruction,
the easy, faster, simplified way to learn!

*You get the widest choice of electronics
courses and programs—evesything from Elec-
tronics Fundamentals right up to Solid State
Technology and Communications Electronics.

* You get a selection of low-cost tuition plans!

Sounds great, and it is! For complete information,
without obligation, send in the attached postage
paid card...or return the coupon below. That will
say a lot about you.

Veterans: Train under new Gl! Bill. Accredited Mem-
ber National Home Study Council. Licensed by N.Y.
State—courses of study and instructional facilities
approved by the State Education Department.

RGN iiutes

Home Study Dept. 758-004-1
320 West 31st Street, New York, N. Y. 10001

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

Name Age
(please print)
Add
h If reply card
City State Zip is detached—
Veterans: Check here ] send this

APRIL 1971

coupon today
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CORRESPONDENCE
(continued from page 16)

flow for it is easier to think of this
when discussing semiconductor cir-
cuits, because the symbol of the device
indicates the direction of current flow,
not electron flow. Just try and follow
intricate descriptions of semiconductor
circuits using electron flow and you
will see the confusion it will generate
in your mind! | have tried reading an
otherwise excellent text on semi-
conductors, and found myself work-
ing hard to follow the perfect logic,
because of this. In my own Sam’s
book. “Practical Design with Transis-
tors,” 1 have used conventional cur-

rent flow, and received only one mild
objection from a reader, which seems
to show that this method is easier to
follow.

To use electron flow rather than
current flow. I suggest you simply re-
verse the direction of the arrows. Use
the convention easiest for you to con-
ceive.

MANNIE HOROWITZ
Brooklyn, N. Y.

CORRECTION

The Service Editor of this mag-
azine NEVER makes mistakes! How-
ever, the gremlins got into Fig. 2-a and
2-b of my article, “Replacement

.Q PRECISION MODEL 1460

—

) -
& Posmon @

TRIG LEVEL
STABILITY

B&K
Precision
Model 1460
Triggered
Sweep Scope
$389.95

B &K Precision’s new 1460 Triggered Sweep Scope...
The one that's been worth waiting for.

You won't believe how easy it is to sync TV-V and TVH
signals until you've actually tried it.

Trouble shooting complex TV cir-
cuits takes enough time without hav-
ing to fiddle with dials and controls
to adjust to the proper wave form.

That's why the new B&K Triggered
Sweep Scope features the TV-H and
TV-V positions. These are the two new
positions you've always needed for
quick one-knob selection of horizon-
tal or vertical TV signals. Exclusive
sync separator circuit. No compli-
cated and time-consuming adjust-
ments . . . just flick a single knob.

Fully automatic triggered sweep
lets you view the entire complex TV
signal or any part of it. Including the
VITS (vertical interval test signal).

And the **back porch” of the horizon-
tal sync pulse, with color burst in-
formation. All locked in rock steady.

All solid state with 6 FETS. Runs
coolest. Vertical sensitivity (10mV/
cm) and writing speed of 0.1 micro-
second/cm (using 5X multiplier). Fea-
tures usually found in expensive lab
scopes. Complete with direct/10 to 1
probe. 19 sweep speeds and 11 volt-
age calibrated ranges,DC to 10 MHz.

Pinpoint your problems quickly and
accurately with the new 1460 Trig-
gered Sweep Scope. The only thing
you'll have to adjust to is having more
time on your hands. Ask your dis-
tributor or write for our free catalog.

There /s a difference in test equipment—ours works!

Product of DYNASCAN CORPORATION
1601 W. Belle Plalne / Chicago, lilinols 60613

Circle 10 on reader service card
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TO OUTPUT
TRANSISTOR

Transistors,” in the February 1971
issue. The corrected version is shown
above. In the original everything is
right, but the transistor is drawn as an
NPN. In the audio driver circuit, the
transistor is drawn reversed, and the
polarity of the applied voltage is also
reversed! (If this circuit was hooked
up with the emitter grounded, the po-
larities as shown would be right This is
only for “grounded-collector™ types.)
Sorry about that, folks.

JACK DARR

Mena, Ark.

Jack, you are so right! We goofed!
Our apologies to you and especially to
our readers.

PANASONIC PARTS

In your December 1970 “Service
Clinic™ column I noticed the problem
of W. H. in Bethayres, Pennsylvania
concerning a Panasonic 29KQ6 re-
ceiving tube.

Please tell your readers that we
have a nationwide parts distributor
program, where all Panasonic parts
may be purchased. In the state of
Pennsylvania our two distributors
are:

Steinberg Electronics

2520 N. Broad St.

Philadelphia, Pa. 19132

215/BA3-9400

and

Triangle Electronics

6580 Frankstown Ave.

Pittsburgh, Pa. 15206

412/441-9669

In addition, anyone wishing to
order a part can always contact our
Central Parts Depot at the address be-
low.

JULIAN A, SMALKIN
Matsushita Electric Corp.,
10-16-44th Drive,

Long Island City, N.Y. 11101. R-E
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THE SANSUI §S-I
QUADPHONIC SYNTHESIZER

SANSUI QS-I

4-CHANNEL SOUND FROM ANY 2-CHANNEL SOURCE

Senses and recovers the ambient information
hidden in your stereo discs, tapes and broadcasts

After having discovered that the ambient components of the original total sound
field are already contained in hidden form, in conventional stereo records, tapes

and broadcasts, Sansui engineers developed a method for sensing and P, Pl

recovering them. These subtle shifts and modulations, if re-introduced, —] ::'.‘;:'m'c
breathtakingly recreate the total of the original sound as it existed in the —R]| matrix ﬂ
recording or broadcast studio. Phate modutetion

eweut

The heart of the Sansui Quadphonic Synthesizer* is a combination of a unique
reproducing matrix and a phase modulator. The matrix analyzes the 2-channel
information to obtain separate direct and indirect components, then redistributes Phase-modulated signals
these signals into a sound field consisting of four distinct sources.

This type of phase modulation of the indirect components, applied to the additional
speakers, adds another important element. It sets up a complex phase interference fringe in the
listening room that duplicates the multiple indirect-wave effects of the original field. The result is
paraliel to what would be obtaind by using an infinite number of microphones in the studio (Ml through
Mn in the accompanying illustration) and reproducing them through a corresponding number
of channels and speakers.

So

und source The startling, multidimensional effect goes beyond the four discrete sources used in conventional
4.channel stereo, actually entancing the sense of spatial distribution and dramatically expanding the
dynamic range. Also, the effect is evident anywhere in the listening room, not just in a limited area

at the center. And that is exactly the effect obtained with live music! This phenomenon is one

of the true tests of the Quadphonic system.

The Sansui Quadphonic Synthesizer QS-1 has been the talk of the recent high-fidelity shows at which
it has been demonstrated throughout the country. You have to hear it yourself to believe it. And you
can do that now at your Sansui dealer. Discover that you can hear four channels plus, today,

with your present records and present stereo broadcasts. $199.95.

*Patents Pending

Listening room

SANSUI ELECTRONICS CORP.

Woodside, New York ¢ Gardena, California
SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Frankfurt a M., West Germany
Electronic Distributors (Canada), British Columbia
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TONIGHT, YOUR
PROPERTY COULD BE
SOMEONE'S

Target

PROTECT IT WITH
DELTALERT!

Don't let unwanted visitors set their sights
on your home or business. For total family and
business safety get DeltAlert protection...
before it's too late.

Enjoy new peace of mind with a reliable
DeltAlert detection and alarm system. DeltAlert
detects motion in 150 to 300 sq. ft. of critical
space with a silent ultrasonic blanket...
turning on lights automatically to drive
away prowlers.

When the separate DeltaHorn is plugged in-
to the DeltAlert unit, the intruder faces the
additional obstacle of loud, ear-shattering
noise. A built-in 20-second delay switch allows
authorized persons to turn off the horn when
entering the monitored area. The sturdy units,

finished in handsome walnut veneer, are
maintenance-free, economical and need no,
installation.

At home or work. proven economical se-
curity begins with DeltAlert alarm and detec-
tion protection.

DELTALERT
10%" x 3%'h x 3%"d
$69.95 ppd

"
DELTAHORN
3Va"w x 3% h x 3%"d

$24.95 ppd
Order your DeltAlert Security System today!

Made in U S.A.

Superior Products At Sensible Prices

©000000000000000000000 ®
[
DP70-26 o
DELTA PRODUCTS, INC. <
L4 . e
P.O. Box 1147 R E/Grand Junction, Colo. 81501 e
(303) 242-9000 [ ]
Please send me literature immediately: [0 ®
Enclosedis $ __. [T Ship ppd. [] Ship C O.D. L]
Please send DeltAlert(s) @ $69.95 ppd. °
Please send DeltaHorn(s) @ $24.95 ppd. :
Name. ®
Address. g
*
o City/State. Zip. ®
° °®
ecceccccscceccoooe®
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EQUIPMENT REPORT

Sencore SM-158 Speed Aligner

For mannfacturer's literature, circle No. 21 on Reader Service Card.

THE SENCORE SM-158 SPEED ALIGNER
sweep and marker generator lives up
to its name. It is a compact. casy-to-
connect instrument and you can make
those very important “Post-Repair
Alignment checkup™ tests in a very
short time. You'll be surprisced how
much improvement can be made in
the picture, color, ctc.. and how much
happicr your customers will be!

For the spec’s.. the SM-158 pro-
vides swept signals on i.f., rf and color
frequencies: the last on a special
“Chroma” sectting for that all-impor-
tant color-bandpass alignment test.
This test can be made with the swept
signal fed directly to the antenna ter-
minals of the set. Saves the time
needed to hunt up and connect to
mixer test points.

Post-marker injection is used.
Only the swept signal passes through
the stages under alignment. All mark-
ers are added after the signal has been
taken off at the set’s video detector.
So. there is no curve distortion due to
the presence of marker frequencies. A
maximum sweep of 15 MHz gives
ample coverage for all circuits. rf or
i.f.

The markers are generated by 8
crystal oscillators. These are on all of
the key frequencies: pix carrier, sound
carrier. the 3 color carriers, and those
all-important. but too often over-
looked ones, the 3 TRAP frequencies!
The marker oscillators run on the
i.f.’s: they will show up at the proper
place on the curve. whether you're
feeding the signal into the antenna or
the i.f. The color markers will appear
on the “color-slope™ of the i.f. curve,
during i.f. alignment. For the color-
bandpass alignment, these are beat
against a 45.75-MHz pix carrier and
actually become the color carrier. 3.58
MHz, and the “band-limit” carriers at
3.08 and 4.08 MHz. This is done in
the set’'s own video detector. so that
the signal is actually processed exactly
the same as a broadcast color signal.

The standard vertical marker pips
can be used. By pulling out on the
MARKER HEIGHT switch, they can be
flipped to horizontal markers. These
are often casier to see on steep slopes.
Marker height can be adjusted to any
height needed, without distorting the
response curve.

For *“speed alignment,” only 3
connections are needed: rf matching
pad to the antenna: direct probe to the
video detector: and whatever bias is
neceded. The TV tuner can be set to
channels 3. 4. 10 or 13 (this lets you
check high-band and low-band re-

sponse of the tuner). By pushing but-
tons, the 45.75- and 42.17-MHz
markers are displayed; the 41.25-MHz
sound carrier can also be used. Set the
fine-tuning until the 41.25-MHz
marker is exactly in the *‘sound-
notch™ of the curve. and the other
two markers should then be at the
same height on opposite sides of the
curve. If they're about 50% of max-
imum and the curve has a pretty good
haystack shape, this set is in pretty
good condition, at least as far as the
tuner and i.f. are concerned.

For quick-checking the color
bandpass, unhook the direct probe
from the video detector and connect it
to the output of the bandpass ampli-
fier, using the dctector connection.
(Both in the same tiny box.) In-
cidentally, a good place for this is of-
ten on the coLor control of the set.
Check the schematic to make sure.
though. By turning the switch to the
“CHROMA” position, the color band-
pass output curve will be displayed.
with the three vital markers: the os-
cillator (3.58 MHz) and the band
limit markers.

This test can give you key clues
to the location of some previously
very hard probiems. If all markers are
in their proper locations, vou've elimi-
nated the tuner and i.f. as possible
causes of whatever picture-problems
you have. In one actual case, while
checking out the SM-158, we ran into
a ‘“picture good, but not good
enough™ symptom. (One of those ‘Al-
most right but not quite” kind of
things that bug us so often!)

Hooking the SM-158 up to the
thing, we found the 45.75-MHz pix
carrier nestling coyly about 209% up
from the bascline of the curve! A
quick twiddle of the input i.f. trans-
former on the tuner brought it up to
its normal 50% height, and the pic-
ture was perfect.

In another, a “weak color™ symp-
tom was picked off with ease. by dis-
covering a trap set to the wrong fre-
quency. pulling the color markers too
far down on the color-slope of the i.f.
This reduced the amplitude of the
color signals. Once again only a single
adjustment, setting the trap to its
proper frequency, brought the set
back to very good performance.

To generate this “CHROMA™ sig-
nal, a 45.75-MHz pix carrier is mixed
with the three color markers in the
set's own video detector. The overall
shape of the bandpass output can be
displayed, and any corrections needed

(continued on page 28)
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Th(e)l;]e IS N0 substitute for training

real electronic equipment.

1 7y It’s just as easy to train on the type
of- of equipment technicians actually use

d

and service.

Color TV
295 sq. in.
picture

NTS COLOR AND
B&W T.V. SERVICING

You receive a color TV with
many unique features, in-
cluding built-in self-servic-
ing equipment so you can
make all normal test opera-
tions. You also build an AM-
SW radio, solid-state radio,
F.E.T. Volt-Ohmmeter, and
electronic tube tester. You
learn trouble-shooting, hi-fi,
multiplex systems, stereo
and color TV servicing.

Exclusive
Compu-Trainer”

NTS ELECTRONIC &
COMPUTER
TECHNOLOGY

One of the 10 important kits
included is this remarkable
Compu-Trainer®—an NTS
exclusive. It's a fully oper-
ational computer logic train-
er — loaded with integrated
circuits. It introduces you
quickly to the how, what,
and why of computers. You
also receive a F.E.T. Volt-

Ohmmeter and a 5" wide
—._—_H-:_(__}_- __ band oscilloscope.
Solid- F 3
state I& 18
B&W TV m e NTS GuIE
74 sq. in. a SRONICS
A ELECTRON!
picture - SR
(cabinet g troe. tul
included) -

The B&W TV receiver fea-

tures the latest in solid-state
circuitry, making your TV

free, full- m
color

catalog oo
that de- o
tails every \
training L

program #

5 watt AM
transmitter

receiver s rmmEm.

-
LS s

NTS ELECTRONICS

COMMUNICATIONS
AND F.C.C.

Two exciting courses in the
big-paying fields of trans-
mitting and receiving. Either
one qualifies you for your
FCC First Class Radio-Tzle-
phone License. NTS assures
you will pass this FCC exam
within 6 months after suc-
cessfully completing your
course — or your tuition is
refunded. You receive 14
kits to build an amateur
phone 6 meter VHF trans-
ceiver plus NTS' exclusive
6 transistor solid-state radio
and a fully transistorized
volt-ohmmeter.

. Please rush Free Color Catalog and Sample Lesson, plus information
% on course checked below. No obligation. No salesman will call.

National Technical Schools
4000 S. Figueroa St., Los Angeles, Calif. 90037

And it’s a lot more practical. Take TV
Servicing, for instance.

You’'ll have it all over the man whose
only experience has been on a TV re-
ceiver designed strictly for training
purposes.

NTS Project-Method courses in Elec-
tronics combine the latest, professional
equipment with easy-to-grasp lessons,
texts and manuals. You build your equip-
ment a stage at a time, and then use
the equipment on projects that duplicate
actual servicing problems.

It’s like getting on-the-job experience
at home.

Here's just some of the equipment
you get to keep, and what you will learn.
Youo'll get all the details when you re-
ceive the NTS full-color catalog.

5”
Oscilloscope A

®
»
{ - *
|| o » .9
37°-3
NTS INDUSTRIAL &
AUTOMATION

ELECTRONICS

Let NTS put you into the age
of electronic controls. Sys-
tems automation is rapidly
becoming the emphasis of
modern industry. NTS train-
ing equipment includes a 5"
wide band oscilloscope. You
also get the new exclusive
NTS Electro-Lab —a com-
plete workshop. Build five
industrial controls to regu-
late motor speed tempera-
tures, pressure, liquid level
and much more.

s

[ ]

1

]

2

[ ]

[

]

P we offer, 1 2

training the most modern, No obligation. No 1 [0 Master Course in Color TV Servicing [J Practical Radio Servicing 3

most advanced available. salesman will call. : O Color TV Servicing (For advanced [ FCC License Course :
Technicians) {'] Master Course in Electronics

CLASSROOM TRAINING AT LOS ANGELES : [0 Master Course in B&W TV & Radio Technology :

You can take classroom training at Los Angeles in sunny N Servicing 03 Industriat and Automation Electronics

Southern California. NTS occupies a city block with over a 8 [0 Master Course in Electronics {) Computer Electronics M

million dollars in facilities devoted exclusively 1o technical N Communications [ Basic Electronics Dept. 206-041

training. Check box in coupon. 2 ]

APPROVED FOR VETERANS ! Name Age :

Accredited Member: National Association of Trade : :

& Technical Schools; National Home Study Council. » Address »

) ]

NATIONAL G SCHOOLS  } ciy State Zip ;

World-wide training since 1905 3 [0 Check it imere'steBd_'iln Veteran Training (8] $hgc_k if inuirested or;ly in Classroom 8

4000 S. Figueroa St., Los Angeles, Calif. 90037 ~ J  under new G.1. Bill. AR 0 GO0 (e HLE H

I-------------------------------------------------




If you design (or use)

transistorized
audio amplifiers

...check these
Triad Transformers

Developed specifically for Delco Radio,
Triad's driver and power transformers
help make maximum use of a minimum
number of high-performance circuit
components in 50- and 100-watt tran-
sistorized audio power amplifiers.

They're readily available now from
your local Triad distributor . ..to speed
your prototype work, to save shopping
around for custom-made units, and to
cut costs of special sampling.

The TY-160X driver, ideal for both
50- and 100-watt amplifiers, is a split-
primary design with silicon steel core.
It is constructed with an air gap between
the E and | member for optimum signal
linearity. Ratings are 50 mA DC primary
current and primary inductance of 4 hz
at 10 mA DC.

An economical unit for 100-watt
amplifier use, the Triad R-82B power
transformer also has a laminated silicon
steel core. A companion power trans-
former is also available for 50-watt
design use.

See your distributor today...or send
for more information on these and other
Triad transformers designed to meet
your specifications. Write: Triad Distrib-
utor Division, 305 N. Briant Street, Hunt-
ington, Indiana,

Triad Distributor Division
0f Litton Industries (B
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HOME APPLIANCE
ELECTRONICS

by JACK DARR
SERVICE EDITOR

THE ‘‘SPEED CONTROL RESISTOR?’/

A FRIEND AND I WERE LOOKING AT THE
diagrams of some new appliances.
Friend looks at something and says
*scR? Speed Control Resistor?”

I said. “No, but you're about as
close as you could get and still be
wrong. That's what it does, all right; but
its real name is Silicon Controlled Recti-
fier.

“That sounds a little silly.” says
Friend. “You mean the rectifier is con-
trolled by silicon?” And that’s when the
argument started. Since we're going to
see quite a lot of these things in modern
appliances, used for speed control. light
dimmers, and even for switching, it'd be
a good idea to try and work up a plain-
language explanation of how they work.

Let's begin with a plain old silicon
diode—yep. a rectifier. If we feed an ac
voltage into it. we get half-wave rectifi-
cation—one half-cycle of the ac voltage

+ ANODE CATHODE
\ cut/
DIODE \OFF/
- \_/
IN ouTt
Fig. 1
is clipped off, as in Fig. 1. Since the

power in an ac waveform includes both
positive and negative half-cycles, the
output would have only half of the in-
put power.

If we wanted less than that, we
could use a special type of diode; the
sCR. The basic scr is a single diode and
works just like any other: but—this one
has a built-in  switch, 1t is called a
“gate”. and for good reason. When the
gate is closed. the scr will not conduct
at all—in either direction. Fig. 2 shows
what would happen if we “opened the
gate"—connected a voltage to it so the
sCcR conducts at all times. This is called
“turn-on”’.

IN  ANODE CATHODE _ OUT
‘\ 14
A\ /
GATE AN
SCR,"ON"
Fig. 2

So. a turned-on sCrR works just like
all diodes. Full-wave in, half-wave out.
(Yes, I know it's dc!) If we want to use
the gate as a power-output control, we
add a trigger circuit, so that the gate

turns the SCR on at a given point during
the positive half-cycle. Fig. 3 shows
what we'd have if this was at the posi-
tive peak. There would be no current-
flow at all until the point where the scr
turns on, and from there on the rest of

+WN
+
l- : + SCR Nl -

TURNED
ON HERE
Fig. 3
the cycle would be of normal shape. In
a circuit like this, we'd get about ¥4 of
the total input power, since we've al-
ready clipped off a whole half-cycle.

This is fine (and is actually used in
certain circuits such as battery chargers)
but it's not too handy for such uses as
speed control of electrical appliances
with motors. So, we use a special SCrR
which is actually double: two scr’s con-
nected in reverse parallel to form a
Triac. Fig. 4 shows the symbol for this,

QUTPUT WITH

INPUT TRIAC TURNED
ANODE 2 ANODE 1 FULL ON

- GATE
Fig. 4

and you can see the two diodes, one
looking each way. This Triac also has a
gate. which controls borh diodes. Fach
one can be gated on when the applied
polarity of the voltage is correct. In Fig.
4, the lower half of the Triac would
conduct during the positive half-cycle,
and the lower half during the negative
half-cycle. (All diodes conduct when the
anode is positive with respect to the
cathode.) Fig. 4 shows what we'd have if
the Triac were gated on at all times; the
output is the same as the input.

To make this practical. we simply
add a trigger circuit, which will vary the
point where the Triac is gated on. So if
we set the control to get half-speed. our
output waveform would look something
like Fig. 5. We're getting half of each
input half-cycle in the output, and thus
half the power.

(This is not precisely correct, but
it's close enough tt show how the thing
works. Actually. since power depends on
voltage squared divided by current. the

(continued on page 89)
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2FREE
GIFTS FROMRCA

BuyAny of These RCA Test Instruments

and getin on the bonus free gift offer.

L R R TR L T T P P P a3

W'T-509A§
Just send in your warranty card on any of these RCA test
instruments purchased between February 25 and May 8. With
each instrument purchased, you get free a leather tool holder
and another gift of your own choosing from the 37 handsome
offerings described in the RCA gift catalog. The catalog will be
sent to you without charge when your warranty card is received.
This offer is good in the U.S.A. only. See your RCA distributor
for more information and an advance look at the catalog gifts,
Do it now, because the offer expires on May 8.

RCA | Electronic Components | Harrison, N.J. 07029,
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HOTTER
THAN EVER!

New Mark Ten B CD
System With Exclusive
VARI SPARK*
Gircuitry.

Delta, the world's oldest and largest manu-
facturer of Capacitive Discharge Ignition
Systems, brings you the most dynamic im-
provement in ignition since the advent of the
Kettering System,

By combining the new Vari Spark circuitry
with the now famous Mark Ten system, Delta
has formulated a new solid state ignition that
drastically reduces combustion contaminants
and restores power lost by the use of smog
control devices. This completely sealed sys-
tem. with handy switch for instant conversion,
requires no rewiring—installs quickly. The
Mark Ten B actually pays for itsell in dollars
saved.

Look At These Features:

* Eliminates 3 out of 4 tune-ups!

¢ Improves combustion, reducing
contaminants.

Installs in only 10 minutes.

Instant starts in all weather.

Dramatic increase in performance.

Handy switch with redundant contacts for
instant return to standard ignition.
Two-piece housing with neoprene seals
affording dust and moisture protection.
Applicable to ANY 12-volt, negative-

ground engine,
Mark Ten B Only s5995ppd.
(12v neg only)

$4495

“Deita Products, One Of America’s
Finest Names In Eiectronics’

Standard Mark Ten

[T A"~ ordertodayt  orrozs |

Car Year. Make -
Name
Address.

Lcny/sma Zip

/=\. DELTA PRODUCTS, INC.

P.O. Box 1147 RE / Grand Junction, Colo. 81501

(303) 242-9000
Please send me literature Immediately: O
Enclosed is $ ___. [ Ship ppd. O Ship C.0.D.

Please send:

— Mark Ten B @ $59.95

—Standard Mark Ten (Assembled) @ $44.95
——6 Volt: Neg. Ground Only __ Positive Ground
— 12 Volt: Specity —_Negative Ground

—Standard Mark Ten (Deltakit") @ $29.95
{12 Volt Positive Or Negative Ground Onty}

Uy U
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EQUIPMENT REPORT
(continued from page 24)

can be made easily. (L.f. adjustments
should ALWAYS be made first, of
course, since this haystack curve is a
composite of the i.f. color-slope re-
sponse and the complementary slope
of the color takeoff coil!) Color band-
limit markers can be set to the speci-
fied positions. thus getting rid of those
“color smear™ and phase shift prob-
lems which can cause so much grief.

For sets specifying link alignment
of the first i.f., such as RCA and oth-
ers, the 39G26 Link-Loading and de-
tector probe is used. This includes a
voltage-quadrupler type detector, to
give ample response with the very low
level signals found here. Incidentally,
all statements made previously will ap-
ply to tube or transistor, or hybrid
sets. The same methods and con-
nections are used.

The Sencore Sales and Enginecer-
ing staff are working very hard to help
technicians with alignment problems.
They are holding *“Alignment Work-
shops™ at many places in the country,
sponsored by local distributors. These

are limited to interested technicians,
who want to perfect their techniques
of finding and fixing alignment prob-
lems. The SM-158 is used, with actual
i.f. boards from Admiral, Zenith and
other color TV sets: actual i.f.’s from
commercial chassis.

They have written up and
worked out a very comprehensive
“Workbook™ showing each step in an
actual alignment procedure. Each
technician attending these meetings
uses this, and then keeps it for future
reference.

The SM-158 is all solid-state. No
warmup is required: it's ready to go as
soon as you turn it on. A MOSFET rf
amplifier is used as an rf attenuator,
and a FET constant current regulator
avoids drift or variations in the output.

It's a very compact instrument,
taking up very little room on the
bench. Markers are pushbutton, color
coded for fast identification. Controls
have been kept to a minimum, and
conveniently located. All probes, inter-
connecting cables, etc., are provided:
all you need is a scope and a bias-box.
and you're in business. R-E

EQUIPMENT REPORT
RCA WR-514A Sweep Chanalyst

For manufacturer’s literature, circle No. 22 on Reader Service Card.

THE RCA WR-514A SWEEP CHANALYST
is the “son™ of a distinguished father.
Some of us old timers’ will remember
the original RCA “Rider Chanalyst,”
the prototype of all of the signal-trac-
ing instruments so popular at that
time. Like father, like son: this one
will do a great many things, and do
them very well. So many things, in
fact, that this short report will be able
to give each one only a brief mention.

This is one of the new breed of
sweep generators. Using the same re-
liable circuitry as its predecessor the
WR-54, it also includes the post-
marker adder, and a "Chroma Carrier
Sweep” for setting up that most diffi-
cult of tuned stages, the chroma band-
pass and takcoff coil. This one pretty
little blue box thus holds three in-
struments: a WR-54 sweep gencrator,
a WR-99 Marker generator, and a
WR-70 Marker-Adder! (Not that it
has the continuously-variable tuning
nor wide range of the WR-99, but it
does have all of the markers you'll
need to do a fast and accurate job of
sweep alignment on any make or
model of color TV.)

Seven crystal-controlled markers
are provided, any or all of which can
be switched on simultaneously, to
mark the vital areas of the response

curve: 41.25. 41.67, 42.17, and 42.67-
MHz (these four are the ‘*color-
slope™ markers so important in getting
good color) 45.75 and 47.25 MHz. A
separate 4.5-MHz marker crystal is
also included: you'll see why soon.

The selector switch provides for
rf sweep input on all 12 vhf channels,
With this, the runer can be checked on
all channels, alone. A marker can be
fed into the EXTERNAL MARKER jack
for the picture carrier: by flipping the
4.5-MHz marker on, a beat will be
generated exactly on the sound carrier
frequency on all channels. This tuner
output signal is read at the i.f. input;
$0. you get a positive check on rf,
mixer and oscillator stages.

After the tuner is checked out,
the if. curve can be displayed, by
feeding the sweep signal to the mixer
input. This will work on either tube or
solid-state sets, or hybrids. The signal
output js taken from the video detec-
tor, and fed through the post-marker
adder circuit. By doing this, only the
“pure” sweep signal passes through
the i.f.’s. The markers arc added after
the signal has been detected, by a
sampling circuit in the adder. So, the
marker frequencies cannot cause un-
desirable beats on the curve, and

(continued on page 91)
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‘ t klddln You've been working in
Op electronics long enough to know
the facts. Companies are more
Ourself about selective in hiring and promoting
men now than ever before.
The result: plenty of opportunities
Our u re ln for men with good technical
l qualifications; almost none for

those without them.

- Make yourself one of the
SN specialists who will enjoy good
. Ppayand excellent security in the

; \ years ahead. Supplement your
) expenence with more education
inelectronics. You won't have

Worry about automation or
ad\x‘ances in technology putting
you out of a job.

CREI Home Study Programs
offer you a practical way to get
more education without going back
to school. You study at home,

. Jat your own pace, on your own
\ 1xSchedule. And you study with
Ll s

1 ithe assurance that what you
s mtearn can be applied on the job

Mmediately to make you worth
} ‘mgge money to your employer.

w 're eligible for a CREI

Program if you work in electronics
and have a high school education.
Our FREE book gives complete
information. Mail postpaid card
for your copy today.

,._ In-depth coverage of solid
. 4 state electronics. . . incjuding
iy integrated circuits!

[ am interested in:

O Electronic Engineering Technology

O Space Electronies

O Computers

O Nuclear Engineering Technology

O Industrial Electronics

O NEW! Electronics Systems Engineering

O NEW! Non-technical Ccurse in Comp Progr ing

APPROVED FOR TRAINING UNDER NEW G.I. BILL



“Stop kidding
yourself about
your future in
electronics.”

Men without advanced
technical education will find
few opportunities in
electronics in the years
ahead. But industry will
offer exciting work good
pay and excéllent S€curity to
mén who become specialists
in these key areas:

® Electronic Engineering Technology  Take the advice of menwho  more technical education. CREI
know the electronics industry. Home Study Programs offer you

Make yourself a specialist in an opportunity to get that
one of the key areas of additional education without
e C nic electronics. Then stop worrying  going back to school.

: 8 about how cutbacks, layoffs and You're eligible for a CREI
: ! contract terminations will affect Program if you work in

Bfviegilel Opacesm@it Gliidance you and your family. If you have electronics and have a high
= Radar & Sonar up-to-date specialized school education. Free book
= Nucle \gineerin N y  knowledge of electronics, you gives complete information.

- can look forward to security and Mail postpaid card for your
excellent earnings when men
with ordinary qualifications
s Computers are let go. CRET
e e Cuctarma Em . you must supplement your APPROVED FOR TRAINING

9 experience in electronics with UNDER NEW G.I. BILL

copy today.

Free book tells all about CREI

FIRST CLASS programs. For your copy, tear
Permit No. 288-R out and mai

Washington, D.C.

BUSINESS REPLY MAIL
No Postage Necessary If Mailed In The United States

Founsre 1927

CREI

CREI Contlnumg Education Division
M w-Hill, |
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Why do you always use RCA SK Replacement
Devices?
Will | need a large inventory?

What's another reason?

Are you saying RCA is the only source for relia-
ble solid-state replacements?

Seriously, is the SK Replacement Guide that great?

I'm sold! How can | go wrong with RCA SK's?

APRIL 1971

Because SK's are specifically designed and engi-
neered for replacement use in home-entertain-
ment equipment. RCA doesn’t make SK types
unless they’'re needed in the field and serve the
professional.

Not at all. Only 67 types cover a broad range of
replacements in TV, hi-fi, and other entertain-
ment equipment. It's the shortest line of prod-
uct with the broadest range of replacement ap-
plications. That’s just one of the reasons | like it.

Quality — it's assured! SK’s are tested with the
finest dynamic testing equipment, operated by
the same personnel who test other RCA power,
signal, and IC devices. They're even tested again
at the factory warehouse before shipment.

No. But SK’s are top quality, and the SK Re-
placement Guide is a truly reliable source for
cross-reference information. RCA only cross ref-
erences types where there is engineering assur-
ance that the SK will do the job as well as, or
better than, the original.

Better! It includes technical information on the
line, plus a "“Quick Selection Chart”” which is
unique in the industry. Now | can choose the
proper SK replacement for almost every type
made.

You can’t. No one can!

RCA | Electronic Components | Harrison, N.J. 07029
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Ungars Newy
Fediher-Light
SOId-Slaie
SOlder Gun
OO

More pros are going after Ungar. .. and no wonder. It makes the others obsolete.
The most advanced gun available for accurate, damage-free soldering of today's
sophisticated circuitry.

Less than five ounces light. .. you get pinpoint accuracy without hand fatigue
because advanced circuitry replaces the usual heavy transformer.

For safe, sure operation the gun is grounded with a 3 wire NEMA plug and
cord. Now sensitive I.C.’s and densely packed components can be soldered
with no stray currents or static damage.

You also get extra versatility — two heat ranges (500° and 900°F approx.)
and your choice of three different thread-on tips that won't give or bend, day-in/
day-out. And the tip locks to the exact job angle you need.

Exclusive bonuses?...Virtually shatterproof case, Ungar's guarantee of
excellence, separately replaceable parts and it's U.L. listed.

Capture the finest solder gun yet and cash in on the rewards. It's at your
nearest Ungar distributor now. Prove for yourself that in the age of solid-state
Ungar really outguns the heavyweights. A pivision of Eldon Industries, Inc.

Circle 15 on reader service card
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WHAT'S NEW IN CAR ELECTRONICS

by FRED W. HOLDER

SINCE 1952 WHEN GENERAL MOTOR'S GUIDE LAMP DIVISION
introduced the vacuum tube headlamp dimmer, electronics
has played an increasingly important role in the automo-
bile. Its use has skyrocketed as the size and cost of clec-
tronic components came down. Today's political issues of
pollution and safety will further increase the electronic so-
phistication of our autos during the 70’s, say the experts.

Want to know where we are today? Read this encyclo-
pedia of automotive electronics and find out! All the items
listed are available as factory-installed equipment. All items
are not available on any one car, however, but do present
an accurate listing of what the car manufacturer is doing.

Alternator

The alternator, itself, is not an electronic item. It does,
however. use high-current, smali-size, solid-state diodes
from the clectronic industry to rectify its alternating cur-
rent output. Also, Motorola claims exclusive use of silicon
diodes in place of the clectro-mechanical isolation re'ay
used with most alternator systems. Their isolation diode

assembly provides a solid-state device to illuminate the
“telliale’ warning light. An added #emefit was the use of
less current to excite the magnetic field of the alternator
during starting operations.

Antenna

The auto radio antenna has long been a problem.
When fully extended, it may drag on the garage overhead
and it is often bent or broken off. These problems were
climinated in 1969, at least on the Pomtiac Grand Prix,
when the radio antenna was encased :n the windshield
Their antenna is always extended full length for maximum
radio reception and it can’t be bent or braken off.

Backlite defroster

The backlite (rear window) defroster, an option on sev-
eral Ford models, melts snow and ice to help keep the rear
window frost-free. The heating unit is a silver-filled, ce-
ramic, high-resistance, printed circuit. It is silk-screened
onto the inside of the backlite. The switch for the unit is
integrated with the heater controls on the instrument panel

Fuel injection

On the cover

EFl uses a computer, or control

Electronic Fuel Injection (EFI)
was first introduced in the United
States on the 1968 Volkswagen fasi-
back and square-back models. The VW
system was developed by Robert Bosch
of Germany under Bendix patents.
Although it’s used widely on VW,
Volvo. Saab. Citroen. Mercedes Benz
and Porsche, EF! has not yet been
adopted by any of the U.S. auto mak-
ers. Experts, however, predict it will
come into use within the next few years
to meet emission control requirements.
Several suppliers are working to de-
velop EFI systems for American cars;
Bendix claims theirs is ready to use.

unit, to monitor engine operating con-
ditions and determine the exact amount
of fuel the engine needs at any given
time. The primary controlling factors
are manifold pressure and engine
speed. The computer also monitors
engine temperature. throttle position,
and the starting circuit and modifies
the information gathered on speed and
manifold pressure. It generates an
electronic pulse to open the injectors
and spray a specific amount of raw fuel
ahead of the intake valve. Developed
as an emission control device, the
system gave the added benefits of in-
creased performance and economy.

ds for comfort and safety



and incorporates a reminder light to indicate when the unit
is “on.”
Brakes

Electronic, anti-skid braking systems were first used as
an optional item on the 1969 Thunderbird and Continental
Mark 1II. The Sure-Track system, used by Ford Motor
Company, was developed by Kelsey-Hayes. It’s now stan-
dard equipment on the Mark 111. Of course, other suppliers
have anti-skid systems or are working to develop them,
Bendix has adaptive braking for heavy-duty trucks and on
one line of automobiles. Borg-Warner has a system for
trucks and tractor trailers.

A skilled driver may simulate the action of anti-skid
brakes by rapidly pumping the brake pedal during panic
stops. He simply can’t duplicate the high-speed action of
the clectronic control circuits used in these systems. The
Ford system mwonitors the speed of the rear wheels and
keeps the wheel brakes applied at the most effective torque
without allowing the brakes to lock. The car stops straight

ADJUNCT TO BRAKING IS ANTI-SPIN ACCELERATION unit
made by AC Spark Plug for Cadillac. Electronic assembly shown
here monitors and compares rotational speed of front and rear
wheels. When rear wheels start to turn faster than front wheels,
the computer reduces engine speed to optimize torque at the rear
wheels.

without skidding. This was, by the way, the goal of the
system. An added benefit was shorter stops.

The Ford system has sensors at each rear wheel to
provide electronic speed signals to a small efectronic com-
puter. The computer compares the signals to a pre-
determined program and determines the optimum braking
cycle. It, in turn, signals the vacuum-powered brake actua-
tor to regulate the pressure of brake fluid at the rear
wheels. During panic stops, the pressure is cycled on and
off rapidly, up to five times a second: pretty fast for a
beginner.

Burglar alarm

One of the best ways to reduce the chances of having
your car stolen, especially if you own an expensive or high-
performance car, is to make sure you get a burglar alarm.
Most of these devices are set up to trigger a siren under
the hood if any of the doors, trunk or hood are opened; and
to sound an alarm if someone tries to start the car.

Delayed headlamp turn off

A new headlamp turn-off time delay was introduced
as an option item for 1970 General Motors cars. The new
electronic device was developed by Guide Lamp Division
of General Motors. It keeps the headlights on for approxi-
mately 90 seconds after headlamp and ignition switches are
turned off.

Distributor modulator
In 1970 Ford introduced a new electronic distributor
modulator to help control engine hydrocarbon emissions.
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The modulator electronically prevents spark advance at
speeds below 23 mph on acceleration and below 18 mph
on deceleration. A temperature-sensitive, thermal switch
deactivates the unit when outside temperatures drop below
58° F; the distributor then operates under normal vacuum
advance control. The distributor modulator system is com-
posed of four parts: (1) a speed sensor, (2) an electronic
control ampl.fier, (3) a thermal switch, and (4) a three-
way valve.

The control amplifier and solenoid assembly are
mounted inside the passenger compartment on the dash
pancel. The speed sensor connects to the speedometer cable.
The thermal switch is mounted near the front door hinge
pillar on the outside of the cowl. The three-way valve, of
course, connects into the distributor vacuum line.

Environment control

Environment control through the use of heater and
air conditioner have been with us for many yecars. Some of
the newer systems available on the larger cars are a bit more
sophisticated, however. In these systems, electronic controls

——‘—'-’T_ﬁr-_-“r‘—_’
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FOUR-SEASON CLIMATE CONTROL is directed by electronic
sensors. Thermistors read internal temperatures and direct
switching and blending of heater and air-conditioner outputs.

monitor the temperature inside the car and control the heater
and air conditioner to maintain the desired temperature. One
system, manufactured by Bendix, cools and then reheats
outside air (above 40 degrees) to the proper temperature
before it enters the car. The blower speed is automatically
adjusted in five steps to meet cooling or heating needs. The
duct doors are automatically shifted to direct cooling air
into the car through the upper registers and warming air on-
to the floor through the heater outlets. When maximum cool-
ing is needed, the outside vents are shut off and the air inside
the car is recirculated.

Guide-Matic

The Guide-Matic is an automatic headlamp beam se-
lector. dimming lights automatically at the approach of
another car and then returning them to bright when the
traffic has passed. Developed by the Guide Lamp Division
of General Motors, it is available as an option on a num-
ber of cars: Guide-Matic is sold to all auto makers and is
available on top lines of the Big Three. The device was first
used on 1952 Oldsmobiles and Cadillacs. At that time, it
was called Autronic-Eye. The name has since been changed
to Guide-Matic with the introduction of an improved,
smaller design on 1960 model GM cars. In 1967, an im-
proved solid-state design was introduced. The design has
remained basically the same since that time. Usually, the
sensor is on the hood; however, on some models it is lo-
cated in the grill.

Headlamp on-off device

The Twilight Sentinel was first introduced as an op-
tion for 1960 Buick models: it has since become available
on several other cars. Developed and manufactured by
Guide Lamp Division of General Motors, the device elec-
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tronically turns on the lights at dusk and off at dawn. It
has an adjustable feature to keep lights on for up to about
three minutes at night if the ignition is turned off first. A
back-up lamp option is available with the time delay cir-

cuits.

In the Twilight Sentinel, a photocell senses the light
level and, at a preset level of light, turns on a transistor
energizing a relay. This relay energizes a power relay: thus,
supplying power to the headlights and taillights. When the
headlight switch is turned off, after the ignition switch,
current is supplied from the taillight circuit to the elec-
tronics so that the headlights stay on. A second transistor,
which is normally biased off by a charged capacitor, will
come into action and shut down the circuit when the ca-
pacitor has discharged. By adjusting the time constant of
the RC network in the base circuit of this second transis-
tor, the amount of time delay can be set to meet the needs

of the individual owner.

A construction article that details how you can build
your own version of this device appears on page 46 of this

issue.

Ignition

Transistorized ignition first became available as an op-

Ignition key alert

That's the buzzer that sounds when you open the car
door and have forgotten to remove the ignition key. A
simple pressure switch and buzzer do the work, but it sure
makes it difficult to leave your keys in the car.

Intermittent windshield wipers

The Ford intermittent windshield wipers permit a
driver to adjust the wiper cycle to provide an electronically
timed pause between each cycle. The length of the pause
may be adjusted from two to ten seconds as needed to meet
the car's speed, the traffic conditions, and the amount of
precipitation. During acceleration, the time delay is by-
passed to provide continuous high-speed wiper operation.
Regular two-speed operation may also be selected by the
driver.

Low fuel alarm

A blinking light and buzzer set off when the fuel in
your tank drops below the one- or two-gallon mark. Leaves
you enough time to get to the next station. If you want to
build one of these units for your existing car see the article
starting on page 44.

tion on the 1963 Ford models. A breakerless, transistorized
ignition system was available on the 1964 GM models. In
both of these systems, current was supplied through power
transistors to the primary winding of the ignition coil. A
signal from the distributor turns the transistors off, allow-
ing the ficld of the coil to collapse. The result is a high
voltage induced in the secondary winding of the coil to
drive the spark plug.

General Motors later introduced their capacitance-dis-
charge (C-D) ignition system as a factory option on the
1967 Pontiac and Oldsmobile. This system, manufactured
by Delco-Remy. discharges a high voltage (300 volts)
charge stored in a capacitor through the primary winding
of the ignition coil and a triggered thyristor. The thyristor
is triggered by a magnetic velocity pickup in the dis-
tributor. This system has significant advantages over the
transistorized systems in that it produces higher peak volt-
ages of shorter time duration and does not distort the
waveform as speed increases.

Radio

Today's AM/FM/multiplex, solid-state radio is a
far cry from the old vacuum tube AM radio first in-
troduced in the automobile. Delco, Bendix and Motorola
supply large quantities of these ultra-modern solid-state

radios to auto-makers all over the world.

Rpm limiter

To protect their high performance Boss 302 4V en-
gine during momentary “over rev’ when a shift point is
missed during rapid acceleration, Ford introduced a solid-
state counting circuit that acts as an engine governor.

Sequential turn signals

Sequential turn signals were originally electro-mechan-
ical with an electric motor, gear train, and switching cir-
cuit. Subsequently, they were constructed from discrete,
solid-state components and switching was accomplished

SEQUENTIAL TURN

SIGNALS

DISTRIBUTOR
MODULATOR

AUTOMATIC
TEMPERATURE
THESE ELECTRONIC DEVICES are avail. CONTROL
able in cars made by the Ford Motor Com- /
pany. Not all of these units shown are SURE-TRACK
available on any one car, but represent the BRAKES

total electronics for cars that is available.
one of these days, perhaps all this gear
plus automatic guidance and anti-collision

/
RPM LIMITER

TACHOMETER

CLOCK

TRANSISTORIZED

AM/FM/MPX RADIO HEATED

CONTROL

INTEGRATED CIRCUIT
VOLTAGE REGULATOR

& STEREO TAPE  BACKLITE  AUTOMATIC
TIMER HEADLAMP
SPEED DIMMER

INTERMITTENT
WINDSHIELD
WIPER

devices will be available in all models of HIGH PERFORMANCE ALTERNATOR
all cars. ENGINES RECTIFIER
APRIL 1971

35




electronically. They are currently used on the Cougar and
Thunderbird of the Ford line.

Speed control

Automatic speed control systems have been available
as electrovacuum systems for several years. In 1969, Ford
offered an electronic automatic speed control system on the
Ford and Mercury automobiles. This system, developed by
the Bendix Automotive Electronics Division, uses a sim-
plified computer to monitor and control the speed of the
vehicle. The computer receives operator commands from
the steering wheel controls and the brake switch, speed
data from a tiny sensor connected to the speedometer
cable, and throttle position data from a potentiometer con-
nected to the throttle linkage.

When the desired speed is reached, the driver pushes a
button and the computer takes over. The system will then
maintain that speed until the brake pedal is pressed or the
driver turns the system off. The driver may also command
the system to accelerate or decelerate without applying his
foot to the accelerator pedal or to the brake. A safety
feature built into the system causes it to release control of
the accclerator pedal if the speed difference between that
ordered and the actual vehicle speed becomes too great; a
condition occurring during braking.

Tachometer

Electronic tachometers have been available for several
years; they are generally furnished as an optional item.
Two gencral types of triggering are used: ignition and al-
ternator. The alternator type tachometer is primarily used
for diesel and industrial applications, whereas the ignition
type is used for passenger cars and gasoline vehicles. Vari-
ous types of circuits may be used, but in most cases, the
electrical pulse. used to trigger the device, is converted to a
standard width pulse and used to drive an ammeter. The
reading on the tachometer is then the average current flow-
ing through the ammeter and, therefore, a measure of the
engine speed.

Tape stereo

According to a Billboard Report, July 19, 1969, Ford
introduced the cartridge Stereo-8 tape system on their
1965 models. When Ford and Motorola tcamed their ef-
forts, they turned Ford’s major 1966 models into stereo-
phonic sound chambers. This “touched off one of the most

STEREO TAPE is an option on General Motors and other cars.
In the dash mounting combines a radio and tape player in the
same space originally filled by the radio alone.

exciting things to happen in the (stereo) business in a
decade,” according to Irving Tarr, RCA Victor's vice presi-
dent of recording tape marketing. These systems are now
offered on most, if not all, American-built car lines. They
are all solid-state and, in some cases, contain integrated
circuits. This year, cassette players with a record function
became available and 4-channel cartridge units are coming.

Throttle positioner
Ford introduced a solenoid throttle positioner in their
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1970 product line. This device, supplied as a part of the
carburetor assembly, provides for more powertrain appli-
cations. It decreases the idle rpm setting to prevent “diesel-
ing™ on shutdown. It increases the idle rpm setting, when
the ignition is on, to reduce hydrocarbon emissions.

Voltage regulators

The first electronic voltage regulator was used on
American Motors cars in 1963. This was a transistorized
model manufactured by Motorola. The main advantage of
the solid-state regulator over previous regulators is their
nonmechanical switching of the alternator’s field current
supply. Actually, the transistorized regulator is nothing
more than an electronically-controlled, solid-state switch.

One of the first applications of microcircuits to the
automobile was integration of the voltage regulator and the
alternator. The integrated circuit (IC) voltage regulator
offers many advantages over previous discrete component
regulators. For example, they have an operational life of
well over 100,000 miles, they simplify the car's electrical
system wiring, they reduce system complexity, and they are
impervious to all normal environmental hazards. The IC
regulators are encased in thermosetting material with the
rear surface left bare to contact the alternator case. The
alternator case acts as a heat sink.

X-amples of the future

The systems we've cited here are only the beginning.
For example, Ford is currently testing Automatic Headway
Control (AHC) and Minigap systems. AHC directs an in-
visible beam at the car ahead. Tail lights of the car ahead

[ -
DIAGNOSTIC CONSOLE feeds car performance characteristics
into a computer at this Cadillac center in Brooklyn, N. Y. The
computer compares operation with preset specifications and
prints out a complete report. New BMW cars rolling off the line
include huilt-in transducers connected to a jack positioned under
the hood. Drive into a diagnostic center, plug in the tester and
minutes later you find out how well your car is performing.

reflect the beam back to the receiver. A computer “reads”
the signal and adjusts brakes and accelerator automatically
to maintain a safe, pre-set following distance. Minigap, on
the other hand, electronically links a number of cars into a
highway caravan led by a specially built leader vehicle.
Computers in the cars will take over control of brakes,
accelerator, and steering. The motorist is freed from the
driving task while he is “hooked up.” What’s more, these
fast-moving caravans will be able to mix in the traffic flow
with other vehicles.

These systems are still a few years into the future. Not
so far away, however, are electronically controlled auto-
matic transmissions, which Robert Bosch has in the works,
and central computers to control and monitor your car's
performance. So, get out your tool box and stand by to
cash in on the automotive electronic boom! R-E
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STEREO CASSETTES

by LARRY ALLEN

Just read each easily digested frame of information. Then
test your grasp of it by answering a multiple-choice ques-
tion. If you choose correctly, you're guided automatically

the mechanical side

to the next program capsule. If you miss, don’t worry;
programed extra information helps you to the correct
answer.

With millions of cassettes around. there’s inevitably
thousands to be repaired. At least half—probably more—
of those repair jobs will be mechanical. If you expect to
share in the profits without a lot of aggravation, better
bone up on what goes on inside the little machines.

There aren’'t many operations, even in a player/
recorder. There are fewer in a play-only unit. If an
AM/FM radio is part of it. there’s a tiny bit of extra
switching. But that’s electronic, not mechanical.

You may already be familiar with the cassette car-
tridge. You can see it in Fig. 1. A Y&-inch tape run
between two reels inside the plastic case. The reel hubs
have sprocket teeth so the reels can be driven without
slippage.

At the front, three large square openings give access
to the tape. The opening in the middle is where the
record/playback head presses against the tape. There’s a
small felt pressure pad behind the tape.

The other two large square holes swap functions
when the cartridge is flipped over. The one at the left
gives uccess to the erase head in machines that record; the
other accepts the pressure roller that holds the tape
against the drive capstan.

Notice the four small round holes near the front
edge (top view). The two center ones are positioning
guides. The capstan shaft fits up through whichever of the
outer holes is behind the opening into which the pressure
roller fits. That places the capstan shaft behind the tape,
so it can be pinched between capstan and pressure roller.
Flip the cartridge over and the other outer hole takes the
capstan, and the other square opening accepts the pres-
sure roller.

FIG. I—-TYPICAL BLANK CASSETTE. Guide holes near
front hold it in position in the machine.

Question: If the tape in Fig. 1-b is moving from left to
right as you're looking at it, into which square hole
does the erase head fit?

O The left. Check your answer in Frame 11,

O The right. Frame 20 tells if you’re correct,

O The center. Find out for sure in Frame 26.

Not so. There's plenty of information to help you get the
right answer to this question. Just reread Frame 21.

A
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Yes, that's what moves the cartridge-lift mechanism. The
button pushes the slide backward and a lever lifts up one
end of the arm. That shoves the front edge of the car-
tridge upward and you lift it out of the well. Proceed
now to Frame 28.

Another nonsense answer. You might push down the PLAY
button with your left index finger, but the finger doesn’t
transmit the motion of the PLAY button to the head-
assembly plate, Reread Frame 28,

Negative. Wrong answer, The below-deck drive belt gets
involved, but not in changing the direction of rotation.
Go back to Frame 14 and try again.

Next I'll explain the drive system. The motor is dc,
and power is applied through a switch the PLAY button
turns on. (In some play-only machines. the motor is
turned on by a Microswitch that is closed by the cartridge
snapping into position.)

Beneath the deck, a rubber drive belt fits uround a
pulley on the motor shaft. The motor pulley is at the left
in photo a of Fig. 5. The drive belt goes around a large,
heavy flywheel (at the right).

Beside where the pencil is pointing in photo a, the
drive belt also passes over u white plastic pulley wheel.
When the PLAY button is pressed, this idler tightens the
drive belt. It also has another purpose. explained later.

The heavy flywheel has a shaft poking through the
deck fo the top. That's the capstan. You can see it and
the pressure roller in photo (b) of Fig. 5. The head-
assembly plate is back in the s10P position. The pressure
roller is mounted on the plate, so it’s away from the cap-
stan shaft.

Remember, the capstan fits up through a hole in the
cartridge (explained in Frame 1). So. if there were a tape
in photo b here. it would fit between the capstan and
the pressure roller. When the pLaYy button is pushed
down, the head-aussembly plate moves the pressure roller
out against the capstan, as in photo ¢. With the motor
running. a tape would be pulled along.

One finger in photo ¢ is pointing to a shaft that
comes from that white idler pulley in photo a. When
the head-assembly plate moves forward, a notch at its
corner moves that idler pulley. Its shaft, extending above-
deck, is pushed over against the rubber rim of the takeup
spindle. As it turns. it keeps the tape that’s pulled by the
capstan/pressure-roller wound up on the takeup reel.

When the stor button is punched. the tape should
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FIG.
MOTOR PULLEY, idler, and flywheel are connected by

S—DRIVE SYSTEM on one cassette machine. (a)

drive belt. (b) CAPSTAN IS FLYWHEEL SHAFT, and
pressure roller is on head-assembly plate. (c) HEAD AS-
SEMBLY pulls pressure roller against capstan and takeup-
drive shaft against takeup spindle. (d) BRAKES are spring-
loaded.

stop instantly. To do that, a spring-loaded brake bar is
allowed to come over against the rubber rims of both the
takeup and the rewind spindle. The brake bar. with its
brake shoes at the ends, is shown in photo d of Fig. 5.

Question: What does the white idler pulley in photo a of
Fig. 5 do besides tighten the drive belt?

O Tightens the capstan pressure for tape movement. Go
to Frame 23 to check your answer.

O Keeps the rewind spindle away from the pressure
roller during playback. Check Frame 16 to see if this
is right.

O Drives the tukeup reel during recording and playback.
Read Frame 14 before you go on.

Not a chance. You must have missed at least one whole
paragraph of Frame 17. It would be a good idea to go

L back and read the entire frame.

6]

Partly. That would be a mixed-up cassette. You'd be able
to record on one side and not on the other. That’s prob-
ably not what you want, so go back and read Frame 24
and learn what’s right.

Sure. Just slip the rear edge back against the tension
spring and then snap the front edge down tightly. That
was easy. wasn't it?

Getting the cassette back out could be a fingernail-
breaker. But almost every machine includes a cassette

FIG. 3—LIFTER BAR

FLIPS UP front edge of cassette,
actuated by button on control panel of machine.
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flipout button. On some it's a little round plunger-type
button. On others, particularly the kind that records as
well as plays, it's just another in the array of buttons on
the control panel of the machine.

How one version works is illustrated in Fig. 3. The
left hand in the picture has one finger on the “cassette
up” button; it's at the end of the row.

The button moves a metal slide located along the
side of the machine. The right hand is pointing it out.
The slide works a lever that raises the black plastic lifter
bar being held up by the left thumb. The lifter bar pushes
up the front edge of the cassette so you can get hold to
lift it out. In some machines. the lifter bar is so active it
literally flips the cassette clear out of the well.

Question: How is the motion of the “cassette eject” but-
ton transferred to the lifter tab?

O By the thumb of the right hand. See Frame 22.

[0 By a metal slide. Look at Frame 3.

O By a rubber drive belt. Check Frame 15.

That's 100 percent correct. A blank cartridge has the
holes still covered, to disable the anti-record lockout. A
prerecorded cartridge has holes: the lever falls into one of
them and keeps the RECORD slide blocked. And. guess what

. . you've just finished this mini-course. R-E

That s right. You're off to a good start. The tape must
pass over the erase head before it reaches the
record/playback head in the center position. Also, the
pressure roller and capstan must pull. not push, the tape.
Therefore they have to be in the right-hand hole if the
tape is moving from the left to right.

Since the tape moves from left to right. the left-hand
reel inside the cassette is considered the supply reel and
the right-hand reel is considered the takeup reel. Once
you flip the cassette over to play (or record) the other
side or track. the reels have exchanged positions. The tape,
again, unwinds from the left reel and is taken up by the right.

Okay. with that in mind, move on to Frame 21.

Wrong. There are no plastic drive wheels involved with
the head-assembly plate. You’d best read the paragraphs
of Frame 28 again.

—0_ _O-—

That's right. You're moving along well now. Keep going
and you'll be able to handle any kind of cassette repair
that comes along. The next frame to read is Frame 24,

You got that right. You understand the drive operation of
cassette machines. Now for the fast-speed drives. They're
pretty simple.

The flywheel in this machine has a rubber drive rim.
It spins the white drive pulley you see beside the pencil in
photo a of Fig. 6. The pulley drives the belt (held up
by the percil) which turns a fast-speed drive spindle.
That spindle. as you can sce if you look closely in photo
a, is on a movable lever arm.

Now take a look at photo h. There are two wheels
in the space between the takeup and rewind spindles. The
metal one (to the left) is on the same shaft as the fast-
speed drive spindle you saw below-decks in photo a.

When the FasT FORWARD button is held down, this
above-deck fast-speed drive wheel is pulled over against
the rubber rim of the takeup spindle (photo c). If the
motor is on, the wheel drives the takeup spindle at high
speed. The tape is pulled through very rapidly and wound
up on the takeup reel in the cassette. (The brakes are
moved back by the same action of the FAST FORWARD
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button. The head-assembly stays in its sToP position.)

: Y CR
e A -

£ v o

FIG. 6—FAST-SPEED DRIVE SYSTEM, (a) RUNS OFF OF
@ FLYWHEEL, by friction, and drives a wheel through a

belt. (b) METAL WHEEL is on same shaft as belt-driven
wheel in A. (c) DRIVE WHEEL against takeup spindle,
{d) REVERSING WHEEL against rewind spindle.

When the REwIND button is held down. the fast-
speed drive wheel is pulled over against a fast-speed idler
(photo ). That, in turn. is pressed against the supply
spindle rim. The idler changes the direction of rotation.
The tape is pulled through backward, very rapidly., and
wound up on the supply reel in the cartridge. (Again. the
brakes are pulled back, but the heads stay in their resting
position.)

Question: How is motion of the fast-speed drive wheel
reversed for driving the rewind spindle?

O By an extra idler between the fast-drive wheel and the
rewind spindle. Skip to Frame 17.

O By a drive belt below-deck. Turn to Frame §.

O By a drive belt above-deck. Move to Frame 27.

FIG. 7—THESE SLIDES CONVERT PUSHBUTTON motion
into mechanical changes that produce each operation.

tab to the right is the sToP release: when the sTop button
is punched. the tab releases all the slides.

Question: How are the amplifier. heads, etc., switched
from playback to record?

O By a switch mounted on the side of the machine and
operated by u drive belt. Read Frame 7.

O By a switch mounted on the circuit board, the handle
of which is moved by a holder on the RECORD slide.
Check Frame 13.

O By a slide that runs from the RECORD button to the
PLAY button. Proceed to Frame 25.

No, that's not the one. Take another look at the pictures
and read the text of Frame 24. It's important for you to
know what to expect from which cartridge.

That’s right. You're reading carefully, and getting the ex-
planations. Hurry right along backward to Frame 6 for
some more,

Nope. There’s nothing even remotely resembling a drive
belt operating the cartridge liftout device. All you really
@ have 1o do is closely inspect the photo in Frame 9 and

you can sec the coupling mechanism. Do that, and if you
have to, reread the explanation.

No. Too bad . . . missing the first question. But you can
figure it out if you stop to think about whether the tape
must be erased before or after it passes over the record-
ing head. That’s a clue that should let you go back and
pick the right answer in Frame 1.

That’s awfully wrong, and kinda mixed up as well. If you
picked this answer out of anything but curiosity, start
@ over reading Frame 6. The answer is somewhere in that

frame.

Yes. The fast-speed drive wheel is pushed against a rever-
sing idler wheel which presses against the supply spindle.
To get fast forward, the fast-speed drive wheel itself is
pushed against the takeup spindle.

You may be wondering about the pushbuttons that
get all these different mechanical operations going.
You've got glimpses of the buttons in other photos. The
mechanism by which they transmit their motion when

you push them is pictured in Fig. 7.

0 The buttons push metal slides that move back and
operate the mechanisms. In photo a, the pencil is point-
ing to the pLAY slide. It moves back only when the praAY
button is pushed. To the right of it, you can see the
RECORD slide. It and the prLAY slide go back together for
recording. You can also see the holder on the RECORD
slide which moves the Record/Play function switch; it's
about halfway back along the slide (the switch handle fits
into the holder).

In photo b, the pencil is pointing to the REWIND
slide, To the left of it is the FAST FORWARD slide. The little
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You'd probably figure it out, but I'll show you how
the cassette fits into a machine. If it's not inserted right,
the machine won’t play (or record). The photos in Fig. 2
show how and where and why.

The back edge of the cassette goes into the machine
first. It has to push against a spring at the rear of the
cassetlte-well. You can see the spring in photo b. It holds

FIG. 2—CASSETTE FITS INTO WELL back-edge-first,
pushing against tensiom spring that bolds it firmly forward
after the front is pushed down.

the cassette forward firmly against the guide pins. The
spring also keeps the cassette firm when the heads are
brought forward against the tape.

To insert the cassette, just put the back edge down
into the well and slide it back toward the spring. Then.
when the front edge clears, push it downward until the
reel sprockets are engaged by the rewind and takeup spin-
dles of the machine. The positioning pins guide the cas-
sette into the right position. It snaps into place.
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Question: Which part of the cassette goes into the cassette-
well first?

@ [0 The front edge. Go back to Frame 2.
[ The right end. Move along to Frame 29,

I O The rear edge. Read Frame 9.

l Are you sure you read the question right? If so, better go
@ back and read the whole of Frame 9 again. That answer
I is nowhere close to right. In fact, it's nonsense.

No, it doesn’t. The capstan, which is an extension of the
shaft of the flywheel, is fixed in position. Its position can't
@ be changed. It only rotates, with the pressure roller

against it. That white idler has some other purpose. And
you can find it if you read Frame 6 again.

Prerecorded tapes are too expensive to take a chance
on erasing. Cassettes have a built-in lockout that prevents
this happening. Photo « in Fig. 8 shows this feature.

The bottom cartridge is a prerecorded cassette. No-
tice the square holes along the rear edge. These are lock-
out holes (sometimes called “anti-record notches™). The
blank cartridge on top has plastic over these holes,

Photo b shows what these holes are for. When a
blank cassette is in position. the little lever is pushed
back. With the hole open, as it is on prerecorded cas-
settes, nothing pushes the lever back: it fits into the open
hole and the lockout mechanism stays down.

Photo ¢ shows the whole lockout lever. When it

fits into the hole at the back of a cassctte, the lower part
of the lever goes down and blocks the RECORD slide. The
RECORD button cannot be pushed in. So, you can't acci-
dentally record on a prerecorded tape.

FIG. 8—HOLES
ON BACK OF
CASSETTE pre-
vent recording on
already-recorded
tape. Blank cas-
sette pushes lever
out of way and
permits record-
ing.

[of

The covered-over back of a blank cassette pushes
the lever back. unblocking the RECORD slide. Once you've
recorded on a blank, and want to keep it. you can knock
out the hole coverings: then it'll block the RECORD slide
just like any prerecorded tape. Or, if you decide you want
to erase or record on a cartridge that has the holes open.
just put plastic tape over the holes.

In a few machines. RECORD lockout is done with a
switch interlock. Pushing in a blank cartridge. with the
holes covered or still intact. opens a switch that prevents
power being applied to the unit.

Question: Which kind of cassette can you record on?

[J One with the holes still covered. See Frame 18,

[0 One with one hole out and one in. Go to Frame 8.
O One with the holes knocked out. Look at Frame 10,

>

You didn’t guess right. The answer is plainly stated in
Frame 17. You should go back and read it.

5

That's not right at all. Better go back and read Frame 1
again. The answer isn't there in black and white, but
plenty of information is there to keep you from making
this mistake on your next answer.

—®_

No. There's no above-deck drive belt for any purpose.
Both drive belts are below-deck. and neither one does the
rotation-reversing for the rewind operation. Have another
look at Frame 14 and pick the right answer.

The tape heads are mounted on an assembly plate.
They’re kept back out of the way while the sTop button
is down. Otherwse, the cassette couldn’t be pushed down
into place.

The photos in Fig. 4 show the tape heads and the
assembly plate, with the machine cover removed for clear
viewing. The (a) photo is taken with the sTop button
depressed. The plate is in its resting position.

When the PLAY button is pushed down. a mechanical
slide linkage moves the whole plate about '4 inch for-

ward. Photo (b) shows the plate in this position, The
heads are now up where they would push against the tape
in a cassette,

ro-

FIG. 4—ERASE AND RECORD/PLAYBACK HEADS are
mounted on movable plate that slides them back out of the
way when machine is stopped.

The pPray button is always pressed along with the
RECORD button for recording. So. the heads move into their
same position, The slide that operates the head-assembly
plate is spring-foaded. so it pulls the assembly back when
the sror button releases it.

If you look closely. you can see details of the tape
heads. too. The erase head is nearest you. The metal tab
on one side is a guide which keeps the tape at the right
height on the head. That's important. because you don't
want the head to erase the other track while you're
recording on or erasing one.

The record/playback head is beyond the erase head
in the photos. over near the pressure roller and capstan,
It, 100, has a tape guide. but you can hardly see it,

Question: How is the motion of the prLAY button trans-
ferred to the head-ussembly plate, to move it for-
ward?

[0 By a metal slide linkage. Read on in Frame 19,

[0 By a plastic drive wheel. Study Frame 12.

[ By the index finger of the left hand. See Frame 4.

That's a bad guess. You really must go back and read
Frame 21 again. There’s plenty of information there to
give you the right answer.
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Stereo

On
- Wheels

Cassettes and cartridges
vie for a place in the

family car

by EUGENE WALTERS

THERE WAS ONCE A TIME WHEN HIGHWAY MUSIC LISTEN-
ing was limited to a few fade-prone and static-filled AM
stations on the family chariot's radio. Often, this was suf-
ficient, and it still is for a large part of the motoring pub-
lic. But Americans are not only highly mobile. they're also
conspicuous consumers, and various methods of letting
them play their favorite music while on the go have been
tried over the years.

Remember the mini 45-rpm  record player that
mounted under the dash? And its many copies? Or the
record player with a slot—just slip the record in and hope
that you didn’t get too many greasy paw prints on its pre-
cious grooves”? Then a few hardy private individuals moved
the tape recorder into the car with varying degrees of suc-
cess. There were some who brought along a quality stereo
rig that gulped amperes—running from an inverter power
supply—and sometimes had to buy a station wagon just to
hold all that gear. And there were smaller, battery portable
machines of questionable fidelity that were small enough to
repose on the front seat.

Then along came “Madman™ Earl Muntz with a new
idea—a 4-track continuous-loop tape cartridge player that
mounted handily on the bottom of the dashboard. The idea
caught on quickly—in Muntz's native California—where
fads come and go with the changing phases of the moon.
But this one held on and spread quietly to the East Coast,
where it soon joined in combat with another upstart car-
tridge called 8-track. The 8-track format appealed to De-
troit, and some manufacturers started to offer this Lear-Jet
type player as standard equipment. The rest is recent his-
tory. The cartridge has caught on well. if not spectacularly,
fighting for its place in the scheme of music listening while
still another upstart—the compact cassette does battle for
first place in the hearts of the motoring public.

The cassette has had to fight an uphill battle against
the already well entrenched cartridge’s “traditional” mar-
ket. Two major selling points have been working well for
the cassette: its compact size and the ease of recording on
cassettes. This latter factor may be losing some of its im-
portance now, since machines for recording stereo car-
tridges are no longer as scarce as they once were. At last
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count, at least |5 manufacturers were offering cartridge
record/ playback machines for home use. That's still rather
slim pickings, since about 90% of all cassette equipment
sold today has recording capability.

A year ago, it was generally felt that the cartridge was
beginning to lose ground to the cassette. The trend has
reversed itself. at least temporarily. Cartridge sales have
been hypoed by the introduction of quadrasonic playback
machines for both heme and auto. RCA and Motorola
introduced the concept last year (see Rapio-ELECTRONICS,
October 1970, pp. 33-35). Since this cartridge was the first
viable four-channel consumer product to hit the market,
the 8-track cartridge suddenly had a new lease on life.

There’s no comparable quadrasonic format established
for cassettes so far—mainly because Philips insists on one
particular format that many manufacturers are finding
hard to swallow. The Philips format would continue the
cassette’s compatibility to the nth degree—making the new
four-channel releases completely compatible with all other
cassette machines. Signal-to-noise ratio with the very nar-
row track widths nceded for this format can only be imag-
ined at this point.

Cartridge advocates will point out that the 8-track
cartridge, with its 333 ips speed has inherently better fre-
quency response and signal-to-noise ratio than cassettes.
That may have been true at one time, but cassettes have
emerged this year as a superb high-fidelity music source.
when played on appropriate equipment. This has been
made possible by new tape formulations, particularly chro-
mium dioxide and the equally new super-high-density ferric
oxide coatings. The introduction of the Dolby noise reduc-
tion system has also been a big help, along with better (and
more expensive) cngineering in the playback equipment.
Top-notch sound from a cassette is still an expensive living-
room-only proposition, but it’s happening right now.

In the meantime, some automotive manufacturers
aren’t all that sure about the cassette yet.

Some of the living-room’s conveniences are beginning
to creep into the highway music end of the business. The
Qatron cartridge changer is now being offered for car in-
stallation. The changer’s carousel holds 12 cartridges and is
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CAR STEREO CASSETTE
with built-in FM stereo re-
ceiver is model CQ-%09 by
Panasonic.

8-TRACK CARTRIDGE ster-
eo player has eject feature.
It’s a model CX-830 by Pana-
sonic.

COMPATIBLE CAR-
TRIDGE deck handles
4-channel and 2-chan-
nel stereo tapes. It's
Toyo Qadio model
> CS-721.

SWITCH-0-MATIC
lets user play car radio
through tape system.
Switches automatical-
ly. Model 30-3160 by
GC Electronics.

CARTRIDGE TUNERS
plug into cartridge
tape players and cone
vert them into FM or
AM/FM radios. GC’s
30-3075 shown.

INTERIOR VIEW OF 4-CHANNEL TAPE PLAYER. It plays
cartridge tapes and can handle hoth the new 4-channel tapes and
the conventional 8-track tapes. Made by Toyo, it is one of the
first of this new breed of car tape players.
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a bit bulky for under-the-dash mounting, so the changer
goes into the trunk with a control head on the dashboard.
This not only gets the bulky unit out of the way, it helps
theftproof it as well.

We can’t help but wonder about environmental effects
on the changer mechanism, especially in cold weather.
Tape recorders carried in the trunk in sub-zero weather
often have to be warmed up at room temperature for 30
minutes or so before they’ll operate properly.

Most car cassette sterco machines fall into two cate-
gorics—those that play back only, and those that also have
a mono record function. Some refinements are beginning
to appear on thesec machines, such as the automatic revers-
ing player from Bell & Howell. Extra features like this
gencrally mean a higher selling price. It can also mean a
headache for the service technician who has to contend
with such an extensive variety of different mechanisms with
all kinds of variations on the basic design.

There are numerous accessories for both cartridge and
cassette units. Probably the best known such item is the
plug-in cartridge tuner that instantly converts the tape
player to an FM radio. These tuners vary in design, and
often are recommended only for use with a specific tape
unit. Some of these tuners obtain their power from special
power contacts in the tape machine that they mate with.
Some of the “universal™ types contain a 9-volt transistor
radio battery and pass their signal to the tape system by
magnetic induction with the playback head. All of these
tuners require an external antenna and there are a couple
of ways of attaching it.

One method, which is used with the specific mating
units, calls for a splice in the car's existing antenna, with a
tapoff running<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>