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MEET
YOUR
NEW
RIGHT HAND
MAN

the Sprague Model TO-6 TEL-OHMIKE® Capacitor Analyzer

MEASURES ALL FOUR!

1

CAPACITANCE

2

POWER
FACTOR

3

LEAKAGE
CURRENT

4

INSULATION
RESISTANCE

Measures up to 2000 nF
in five overlapping ranges
. . . including a special 1
to 100 pF range, exclusive
with Sprague. Low ac volt-
age . . . Capacitors rated
at 3V can now be tested
without damage.

Power factor of electro-
lytic capacitors is mea-
sured by the highly ac-
curate Wien Bridge meth-
od. Reads up to 50% in
three ranges for conve-
nience in power factor
measurement.

Leakage current of elec-
trolytics is measured di-
rectly on easy-to-read
meter, with exact rated
voltage up to 600V ap-
plied from continuously
adjustable power supply.
4 ranges: .06,.6,6, 60 mA.

Insulation resistance of
paper, ceramic, and mica
capacitors is read directly
on meter. Dual range—to
10KMQ @ 30V for low
voltage capacitors, to
50KkMQ @ 150V for
higher voltage units.

A must for checking all capacitors, the TO-6 is moderately priced,
yet offers laboratory quality and accuracy.

See the TO-6 TEL-OHMIKE in action at your Sprague

Distributor Today . . . or, for more information, write
to Sprague Products Company, 81 Marshall Street,

North Adams, Mass. 01247,

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

63-1123

THE MARK OF RELIABILITY

Circle 1 on reader service card




The latest word

Al

HANDBOOK

on Electronics!

Sams presents 9 brand 1ew or completely revised beoks
...invaluable warking aids for anyone in electronics.

TRANSISTOR SPECIFICATIONS

MANUAL 5th Edition
by the Howard W. Sams Enginearing Statf

160 fact-packed pages of electrical and
physical data for nearly 10,000 transistor
types. Lists electrical and pﬁysical param-
eters, essentlal facts for servicing, and man-
ufacturers of each type. Ali EtA-registered
TO outlines are shown and dimensioned
drawings are provided for nonstandard tases.

No. 20883 $4.50

ABC’s OF ELECTRONIC POWER

by Rufus P. Turner

A clear explanation of etectronic powes and
how to measure it, each point clearly ilius-
trated by worked-out examples. No step In
the mathematical solution is omit:ed. Covers:
fundamentais, dc power measursment, ac
power measurement, ai power messurement,
rf power measurement.

No. 20884 $3.50

TUBE SUBSTITUTION HANDBO®X
15th Editlon
by the Howard W. Sams Engineering Staft

The most complete, up-to-date direct tube
substitution guide you can use. Includes
over 12,000 substitutions for receliving and
picture tubes. Easy to use. Secliens caver:
cross reference of all American receiving
tubes, picture tubes and rscommended sub-
stitutions, cross reference of submimiature
tubes, industrial substitutions for receiving
tubes, communications and speclal-purpose
tube substitutions, cross reference of Amer-
ican and forelgn tubes.

No. 20889 $1.75

TRANSISTOR SUBSTITUTION HANDECOK
12th Edition
by the Howard W. Sams Englneering Staft

Here is the answer |f you can't got an exact
replacement for a failed transistor. Using
computers, the Sams Engineering Staft made
over a billion comparisons of electricul and
physical parameters of all transistors. The
over 100,000 substitutions that can be safely
and satisfactortly made are listed here in
easy-to-find order.

No. 20899 $2.25

| G e |

ABC's OF BOOLEAN ALGEBRA

3rd Editlon
by Allan Lytel and Lawrence Buckmaster

A knowledge of Booiean algebra, the algebra
of logic, is essential for anyone wishing to
understand the logical functions of com-
puter circuitry. This text introduces and ex-
plains symbolic logic and shows, with sim-
ple block diagrams and examples, the rela-
tion between language and switehes, and
the principles of loglcal design. It shows
how to write lagical expressione, expand
and simpllfy them, and how to use relays
and switches in circuits.

No. 20867 $3.50

QUESTIONS AND ANSWERS

ABOUT CB OPERATION 2nd Edition

by Leo G. Sands

A quick and handy reference source of in-
tormation about CB radio; its ciassas and
uses, licensing and FCC rules, pperating
procedures, selection of CB equipment, and
instaltatlion of transceivers and amennas in
mobile and fixed-station locations. As valu-
able for anyone who works with CB radio

as It is for electronics engineers and
technicians.
No. 20893 $2.95
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SEMICONDUCTOR DIODE LASERS

by Ralph W. Campbell & Fo.est M. Mims
This introduction to the repicly expandng
use of the injection laser shows how the sci-
ence progressed from rudy rccs to its pres-
ent compact, highly efficient and economical
torm of the semiconductor diode laser. It
glves Into*mation on censtruction methods,
circults, conventional and inirared pho o-
graphs, power requirements, power output,
practical mses, and future possibilities.

No. 20887 $5.95 (tentetive)

SOLID STATE SERVICING

by Williar Sioot

Easy-to-urderstand, practical servize infar-
matlon to aid the service B¢ckniclan in e-
pairing an¢ solld state slectranic equipment
used in black and white T\, color TV, aad
radio cireultry. Includes ticubleshooting
hints and procedures.

No. 20888  $4.95 (tentativa)

RADIO AMATEUR OPERAT NG
HANDBOOK
by Marshail Lincoin, W7DQS

While it is not a technical book on elec-
tronics, this book ls a prectical singhe-
source workln% gulde for harms. [t covers ait
facets of on-the-air operating activitles as

well as the buliding, testing, and modifying
of equipment. it is particularly intended to
improve the ham's operating methods and
techniques in radio communication.

No. 24028

$4.95
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E& wowint . sie i co., nec. REOQ  []20883 [ 20803 :
Order from your Electronics Parts Distributor, or mail to
Howard W. Sams & Co., Inc., 4300 West 62nd Street, Indian- [0 20884 {7 20887 I
apolls, indiana 46268, l
Send books checked at right. $ enclosed. Please [0 20889 [ 20888 |
include sales tax where appiicabie. |
Canadlan prices slightly higher. [] 20888 [ 24028
—Send Free 1972 Sams Book Catalog. :
s [ 20867 |
Address |
Clty. State Zip. I
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5 FM STEREQ
FrM-aN TUSER

8130

It stopped the traffic in Times Square.

We took our new ST-5130 FM stereo/
FM-AM tuner to Times Square, where
traffic —and ignition interference noise
—are at their peak. Then with a flick of
a switch, we stopped the noise dead.

That switch cuts in our new, exclu-
sive, Impulse Noise Suppression circuit.
It instantaneously cuts out the man-
made impulse noises that can plague
FM reception.

With this background interference
gone, it’s easy to hear and appreciate the
rest of the 5130’s super-tuner perform-
ance. The numbers are unbeatable: 1.5

¢V IHF sensitivity, 1.0 dB capture ratio,
100 dB selectivity, and 100 d3B rejection
of images, i.f., and spurious response
(with equally remarkable AM perform-
ance, of course).

Anc you’ll also like such features
as the 5130’s oscilloscope output jacks
for multipath indication, and it’s inde-
penderntly-controlled headphone jack.

Impulse Noise Suppression. Hear
the difference it makes, at your nearby
Sony Dealer. Sony Corporation of
America, 47-47 Van Dam Street, Long
Island City, N.Y. 11101.

New SONY ST-5130 FM Stereo/ FM-AM Tuner

Circle 3 on reader service card
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April 1972

33 Add-On Electronics For Your Car
They all make your car trips easier and more pleasant.
by Fred Holder
37 How The Staar Cassette Operates
Programmed course explains the system. by Larry Alien
54 8-Track Car Tape Player Repair
Case histories of actual repair problems.
by Joseph J. Carr
86 Facts & Fallacles Of Electrenic Ignition
What will electronic ignition do for you? by Joe Shane
57 Stereo Amplifier Design
Boundaries of operation. by Mannie Horowitz
60 Omnisonics
A new system for surround sound. by S. H. Mann
23 TV Tuner Subber
$23 unit tells you if the TV tuner is bad.
by Cedric Western
42 Digi-Mod-N Frequency Divider
New portable instrument you'll want to add to your lab.
by Jack Cazes
50 Digital Printing Computer
Build a darkroom enlarging timer that has semiautomatic
adjustments. by Don Lancaster & Leon Schoenfeld
32 Equipment Report
B&K 1460 scope
62 Service Clinic
Amplitude vs tilt controls. by Jack Darr
63 Reader Questions
R-E’s Service Editor solves reader problems
4 Looking Ahead
Current happenings. by David Lachenbruch
22 Appliance Clinic
When wiring acts up. by Jack Darr
25 AM Radio Booster
16 Letters 70 New Products
6 New & Timely 77 Next Month
7 New Literature 103 Reader Service

ON THE COVER
SURROUNDING THE CUTAWAY view of a 1972
Chevrolet Vega is a variety of automotive elec-
tronics. Starting at the top left and going clock-
wise you’'ll see an Elco model 888 Engine Ana-
lyzer; next Is an On-Guard automotive burglar
alarm; then a Radio-Shack Reallstic 4-Channel
8-Track Stereo Tape Player model 12-1833;
dash-mounted tachometer; Lafayette 4-Dimen-
sion Auto-Stereo Adapter model 99-85128;
Delta Products Mark Ten-B Capacitive-Dls-
charge Electronic Ignition System.

. . see page 33

HANDY FREQUENCY DIVIDER makes it pos-
sible to divide aimost any frequency signal by
almost any number you wish. . . see page 42

Hugo Gernsback (1884-1967)
founder
M. Harvey Gernsback. editor-in-chief
and publisher
Larry Steckler, editor
Robert F. Scott, W2PWG technical editor
Jack Darr, service editor
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Cover photograph by Walter Herstatt
Cover design by Marius Trinque
Radio-Electronics is indexed in Ap-
plied Science & Technology Index
and Readers Guide to Periodical
Literature
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looking ahead

A new color tube
e —

What may be the first direct
competition to Sony's Trinitron
color tube has been in-
troduced in Japan by Tokyo
Shibaura Electric Co. (Tosh-
iba). Called the *‘Linytron,” the
new tube has oblong, rather
than round, holes in its shadow
mask, arranged in a vertical
pattern like bricks in a wall. It
has three electron guns, but
they are arranged horizontally
in an in-line pattern. Among
the advantages claimed:
Higher brightness (because
the shadow mask is more
“transparent” to electrons),
higher resolution and contrast,
freedom from convergence
and deflection adjustments,
cost savings in chassis com-
ponents. Although it's claimed
that the tube can be built in
any size, it is making its first
appearance in a 9-inch Sharp
set, which will be available in
the United States at a list price
of about $300. As we observed
it, the Sharp set had a bright,
pleasing picture with a strong
resemblance to that of the Tri-
nitron, except that the new
tube lacks Trinitron's cylin-
drically curved face.

CBS drops EVR

e

Even before the dawning of
that fabled ‘‘videoplayer age,"
CBS has backed out of active
proprietorship of the first major
cartridge video system to be
introduced—EVR, or Elec-
tronic Video Recording. CBS
announced that it would close
its ultra-modern EVR cassette
production and duplicating
plant in Rockleigh, N.J., and
discontinue its activity as
North American licensor for
EVR hardware production.
EVR Partnership, a European
firm with headquarters in Lon-

| don, will take over North Amer-

ican licensing rights from CBS
and now becomes the world-
wide EVR proprietor. Motorola,

4

the only American producer of
EVR Teleplayers, had pro-
duced about 2,000 of the ma-
chines by mid-January, with
some 1,200 in use, and will
continue production. When
CBS closes its cassette plant
in mid-1972, a British facility,
already in production, will take
over. Several firms in Europe
and Japan are also producing
EVR players.

e e =
Another pay-TV system
i ————

With the increase in chan-
nel capacity on CATV systems,
there's growing interest in pro-
grams which can be seen in
the home for a special charge.
The latest system, whose
proponents say ‘‘will get tested
soon on cable TV" is called
“Theatrevision'' and is being
sponsored by Telepremiere In-
ternational, headed by former
MGM studio chief Dore
Schary. Here's how Theatrevi-
sion works: The CATV sub-
scriber is given a schedule of
first-run motion pictures,
sports and special events
which are to be presented on
the Theatrevision channel—
there may be five or more pre-
sentations at the same time.
He purchases a ticket, either
through the mail or from a lo-
cal store. At show time, he
tunes his set to the Theatrevi-
sion channel, inserts the ticket
in a slot on top of his television
set, and the program of his
choice immediately appears
on the screen.

The ticket-taking box on
the set (which is supplied to
the viewer free when he buys
his first $15 worth of tickets)
contains an auxiliary tuner.
The ticket itself is a disposable
printed circuit. When the ticket
is inserted in the box, the set is
automatically tuned to the
proper channel, which isn’'t a
conventional channel but one
between Channels 6 and 7,
and the encoded picture is un-
scrambled. The printed-circuit
ticket is automatically

shredded in the box to prevent
re-use. Theatrevision's propo-
nents say their system has
these advantages over other
pay-by-the-program systems: it
can automatically select a spe-
cific program from among
many presented at the same
time, and it makes possible
pre-payment for programs
through the conventional
method of ticket purchase.
Other systems involve billing
the viewer after he has seen
the show.

End of an era

Ampex Corporation, the
first American company to pro-
duce tape recorders, has de-
cided to leave the consumer
market as the result of finan-
cial reverses by its home prod-
ucts operation. The company
has had a broad line of open-
reel and cassette recorders,
which gradually will be phased
out. The only consumer re-
corder to remain in its line will
be the semi-professional
AX300, which lists at about
$695. Ampex will continue in
the professional audio and
video recorder fields, and, in
fact, will step up its efforts on
Instavideo, its -cartridge-type
color TV recorder.

[rraes == = ——— =
First home videoplayer
== ——— ]

The first specific an-
nouncement—with availability
dates and prices—of a home
video tape recorder, has come
from a rather unusual source.
It's Sears, Roebuck & Co.,
hardly known as an electronics
innovator, but certainly a mar-
keting innovator. This column
has noted in the past that
Sears was planning to in-
troduce the Cartrivision home
color VTR made by Cartridge
Television, Inc.

Sears announced that its
first model—a combination 25-
inch color set, VTR with auto-
matic on-off time clock and

black-and-white camera—
would be offered in June by 18
of its retail stores in Chicago,
with sales gradually going na-
tionwide as more VTR decks
are available. The first model
will be priced at a rather steep
$1,600, or $1,350 without the
camera. Future models will in-
clude a deck that can be con-
nected to color sets at about
$750, and a 19-inch color Tv-
VTR combination at around
$1,000. A color camera of
unique design is promised for
1973 at around $400. Sears
will also offer blank half-inch
video tape at prices ranging
from $13 for a 15-minute reel
to $40 for two hours. Sears
stores will offer rental pre-re-
corded cartridges—everything
from sewing lessons to movies.
The price for feature films will
be about three to five dollars
per day. These tapes are pack-
aged in special non-rewind-
able cartridges which permit
only one showing.

The same Cartrivision sys-
tem will be available under
several other brand names
later this year, with most sales
probably starting this fall. -

4-channel box score
L __—1

Both of the leading qua-
draphonic disc formats are
gaining powerful adherents.
CBS's *‘SQ’* matrix system has
received a big boost with its
adoption by EMI, Ltd., for its 15
worldwide record labels, in-
cluding Capitol in the United
States. RCA, meanwhile, is
working to bring Japan Victor
Co.’s “CD-4" discrete disc
system into complete com-
patibility, and was undoubtedly
cheered by advertisements in
Japan indicating that the Phil-
ips group, which includes such
labels as Mercury Records and
Deutsche Grammaphon, will
bring out four-channel discs
using the CD-4 system. R-E

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ani details today.
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new & timely

6

Seminar courses
Special courses to be offered to cable

[ TV personnel are planned by the Magna-

vox Company, CATV division. The courses
from the Magnavox Training Center are
given in seminar fashion at seven of the
Center extensions located in major cities—
New York, Atlanta, Cleveland, Chicago,
Dallas, Los Angeles, and San Francisco.

The courses selected for attendance
by CATV personnel will be valuable to
anyone who must learn general television
techniques. Two typical courses require
only a basic knowledge of electronics and
a basic knowledge of black-and-white TV.
“Solid-State Components—Their Oper-
ation and Application in Solid-State Ra-
dios", for example, will run for two days,
and requires only a basic knowledge of
electronics. ''Colorimetry and Color TV
Set-Up™ will run for one day and requires
a basic knowledge of electronics and
black-and-white TV.

Dan Mezzalingua, general manager of
Magnavox CATV Division, states that they
“'realize that one of the cable industry's
sorest problems is a scarcity of trained
technical personnel and we feel that it is
our obligation as system and equipment
suppliers to offer our aid in this manner.”
Magnavox plans to build upon the courses
now offered until they are able to give a
complete seminar program covering the
basic elements of cable system design, in-
stallation, operation and maintenance.

Schedules for course times and loca-
tions for 1972 may be obtained by writing
directly to Mr. J. B. Emerson, Manager,
Communications, Magnavox CATV Divi-
sion, 133 W. Seneca St., Manlius, N.Y.
13104.

Discrete 4-channel FM

The prospects for a reasonably quick
approval of companion.discrete 4-channel
stereo-FM to go with RCA Records' disc
format is pretty poor, according to in-
quiries made by TV Digest at the FCC.

Other FCC action now pending is for
commercialization of the Dorren multiplex
system, and GE is testing its own system
but hasn’t petitioned the FCC for accept-
ance as yet. Toshiba has developed a dis-
crete 4-channel FM system, and others
will be making their debut from time to
time.

But the FCC doesn't feel that the situ-
ation is urgent, according to Harold L.
Kassens, chief of the Broadcast Bureau’s
Rules and Standards Division. He says the
issue is “‘way down on the list" because of
other priority FCC problems and lack of
personnel for such a large proceeding.
Not only that, but if and when the proceed-
ings begin, FM broadcasters can't be de-
pended upon to support it and many may
actively oppose it, primarily because of the
expense involved in relocating the SCA
subcarrier, converting receivers to new
frequency, and other expenses.

Record companies which go ahead

with matrix 4-channel systems also can be
expected to oppose new broadcast stan-

dards, since matrixed 4-channel material
can be transmitted over regular stereo-FM |
outlets without FCC permission and can |
be played back through a decoder.

In the end, if the proceedings should
start, they will undoubtedly be l€ngthy,
with plenty of systems proposed and field-
tested. All of this gives a speedy approval
for discrete 4-channel FM a very dim out-
look.

Radio energy increases
electron temperatures

A report from the National Oceanic
and Atmospheric Administration states
that powerful radio frequency energy in
the 5- to 10-MHz range can increase elec-
tron temperatures in the ionosphere up to
35% and cause other significant changes.
Man has already modified the ionosphere
with atomic bombs, chemical releases,
and linear eleclyon accelerators. With the
newly developed radio method man may
perform experiments from a distance with
no harmful after effects. Radio and optical
techniques for monitoring the resulting
perturbations make possible almost labo-
ratory-type conditions for accurately veri-
fying the distant phenomena.

Emphasis in the work is placed on the
major radio-frequency-reflecting substrata
of the ionized layer between 250 and 350
km, the F layers. It is expected that results
of these studies will be significant for in-
traterrestrial and space communications,
as well as for better understanding of the
aeronomy of the natural atmosphere.

Four-channel patent

Peter Scheiber of the Audiodata Com-
pany, and Electro-Voice, Inc. announced
that U.S. Patent No. 3,632,886 covering
encoding and decoding matrix techniques
for four-channel recording and broad-
casting has been issued to Peter Schei-
ber. Mr. Scheiber and Electro-Voice have
agreed to pool their efforts in the protec-
tion of patents, licensing, and manufac-
ture of equipment using developments
from both firms.

Howard Durbin, E-V's senior vice
president and technical director stated
“QOur basic interest is in establishing the
four-channel concept as an industry with
playback equipment in all price classes.”
The latest development is equipment ca-
pable of completely compatible decoding

(continued on page 12)
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new it

All booklets, catalogs, charts,
data sheets and other litera-
ture listed here with a Reader
Service number are free for
the asking. Turn to the Reader
Service card on page 103 and
circle the numbers of the
items you want. Then mail the
postage-paid card.

NC FLASHER CATALOG, Winter/Spring 1972,
offers a compiete range of quality tools for the
technician. 56 page listing of hundreds of tools,
precision instruments and workshop needs and
accessories, test instruments, publications for
photographic equipment specialists, metric
screws, screwdrivers, micrometers, calipers,
etc.—Natlonal Camera, 2000 West Unlon Ave.
Englewood, Colo. 80110.
Circle 40 on reader service card

WALSCO CROSS-REFERENCE CATALOG, No.
FR-135-W. An updated line of exact replace-
ment rubber drives and beits. Included are thou-
sands of possible replacement items, comprised
of a variety of phono and recorder drive wheels
and pulleys, pinch rollers, round rubber belts,
square cross-section rubber belts, spring belts
and fabric drive beits. Features also specialized
parts such as felt pressure pads, phonc mount-
ing "€’ and "'C" clips in an assortment kit, mo-
tor mounting grommets, changer switches, and
kit of assorted phono drives and belts. Enlarged
cross-reference section, with replacement part
numbers listed for equipment made by 194 man-
ufacturers, both domestic and foreign. Charts
help in choosing proper size belt for any un-
usual machine types.—GC Electronics, 400 S.
wyman St., Rockford, Ill. 61101.
Circle 41 on reader service card

CAPACITOR REPLACEMENT MANUAL, No. K.-
110. Forty page manual covers over 300 differ-
ent makes, including TV sets as well as autos,
radios, hifi. Lists original part numbers, ratings,
recommended capacitor replacements, and
prices. More than 2,500 electrolytic capacitors
listed.—Sprague Products Co., 81 Marshall St.,
North Adams, Mass. 02147.
Circle 42 on reader service card

SOLDERING INSTRUMENT BROCHURE, The
Loner. Full color brochure describes this solder-
ing instrument and explains its difference from a
soldering iron. Also shows the thermal guard
holder.—Edsyn, Inc., 15954 Arminta St., Van
Nuys, Calif. 91406.

Circle 43 on reader service card

REPLACEMENT GUIDE, # 172 92-page radio
and TV replacement coil cross reference direc-
tory for all known domestic and foreign color
and black-and-white TV sets, home and car ra-
dios. Over 22,000 reptacement coils for 327
manutacturers’ names are listed.—J. W. Mliler
Co., 19070 South Reyes Ave.. Compton, Calif.
90221. R-E

Save money and improve car
performance at the same time.

Maintenance costs go down and performance increases when you put a
Delta Mark Ten Capacitive Discharge Ignition System on your car.

For eight years we’'ve been telling you about the tremendous advantages of
CDI systems. We've promised and delivered better performance for cars,
boats and trucks. Hundreds of thousands of satisfied customers testify to
that fact. However during these eight years, we've been asked over and over
again, “If CD! systems are so great, why doesn’t Detroit adopt them?” It's
taken a long time, but finally Detroit has recognized the value of the CDI
system. Chrysler, long noted for excellence in engineering, is now installing
electronic ignitions in new cars. Have you seen their ads? Heard their com-
mercials? They're repeating what we've said for eight years. Electronic igni-
tion systems not only improve performance, but eliminate the need for most
tune-ups. If you're not buying a new car, but want new car performance, put
a Mark Ten or Mark Ten B on your present automobile. If you're purchasing
a new car with no CDI system, install a Mark Ten or Mark Ten B and enjoy the
benefits of low maintenance and increased performance.

HERE’S WHAT A MARK TEN WILL DO FOR YOU:

Mark Ten and Mark Ten B — up to 20% increase in gasoline mileage
[J Eliminates 3 out of 4 tune-ups [J Installs in only 10 minutes [J Spark
plugs last 3 to 10 times longer (0 Dramatic increase in performance (J Pro-
motes more complete combustion (J Instant starts in all weather.

Mark Ten B—Improves combustion, reducing contaminants [] Handy switch
with redundant contacts for instant return to standard ignition (J Applicable
to ANY 12 volt negative ground engine [J Eliminates starting and idle prob-
lems [J Longer spark duration during cranking and idling.

Dept. RE

r
DELTA PRODUCTS, INC.

P.0. Box 1147 / Grand Junction. Colo. 81501
(303) 242-9000

Mark Ten (Assembled) $44.95

ppd
Mark Ten (Deltakit) $29.95

Kit available in 12 volt only, PP
positive or negative ground

Mark Ten B $59.95 ppd
(12 volt negative ground only)

!
I
I
I Please send me literature immediately: (J
| Enclosed is § J Ship ppd. 1 Ship COD
I Please send
I —_Mark Ten B @ $59.95

Standard Mark Ten (Assembled) @ $44.95
I 6 Voit: Neg. Ground Only _ _Positive Ground
l 12 Volt: Specity —Negative Ground
| Standard Mark Ten (Deltakit*) @ $29.95
| (12 Volt Positive Or Negative Ground Only)

Car Year. Make. =
I Name.

Address
' City/State Zip.
Circle 5 on reader service card
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NRI “hands-on” training in
Television, Communications,
Electronics and Computers
can give you as much

as 2 years of on-the-job
experience.

e
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EARN YOUR FCC LICENSE - OR YOUR MONEY BACK

NRI Communications training programs will qualify you for a First Class Commercial
Radiotelephone License issued by the FCC. If you fail to pass the FCC examinations
for this license after successfully completing an NRI Communications course we will,
on request, refund in full the tuition you have paid. This agreement is valid for the
period of your active student membership and for six months after completion of your
training. No schoal offers a more liberal FCC License agreement.
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Experience is still your best teacher

NRI Achievement Kit i .asetorsc.

claimed and the original “starter” kit in home study train-
ing. Imitated but never duplicated, this kit is designed and
personalized for you and your training objective. It has one
purpose — to get you started quickly and easily.

“Bl'tE'SI'ZG . TeXtS average an easily-digested

40 pages of well-illustrated, scientifically prepared subject
matter in the course of your choice. Questions in each book
are carefully hand-graded and returned to you with helpful
instructional notes. You get unlimited personal help from the
day you enroll.

Designed-For-Learning Equipment
Like this phone-cw transmitter (Kit #7 in the Communi-
cations course) is engineered from chassis up to demonstrate
principles you must know. NRI does not use modified hobby
kits for training, but the finest parts money can buy, pre-
fessionally and educationally applied.

... here’s how you get it with
unique NRI training at home

Ask any teacher, job counselor, engineer, technician
or prospective employer about the need for practical
application of theory in Electronics. He’ll tell you
Electronics is as much a “hands-on” profession as
dentistry or chemistry. That’s how you learn at home
with NRI. You prove the theory you read in “bite-
size” texts, by actual experimentation with the type
of solid-state, transistor and tube circuits you’ll find
on the job today — not hardware or hobby kits. You
introduce circuit defects, analyze results, discover
quickly the kind of trouble-shooting and design tech-
niques that will make you employable in Electronics.

Train with the leader— NR/

NRI lab equipment is designed from chassis up for
effective, fascinating training — not for entertain-
ment. The fact that end results are usable, quality
products is a bonus. In Communications, for example,
you build and analyze, stage by stage, your own 25-
watt phone/cw transmitter. It’s suitable for use on
the 80-meter amateur band, if you have an interest
in ham radio. In TV-Radio Servicing your practical
training gives you your choice of monochrome or color
TV sets. All training equipment is included in the low
tuition — you pay nothing extra. Discover for your-
self the ease, excitement and value of NRI training.
Mail postage-free card today for new NRI Catalog
. . or use the coupon below. No obligation. No
salesman will call on you NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

APPROVED UNDER NEW Gl BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

MAIL THIS COUPON IF CARD IS GONE

Washington, D.C. 20016

Please send me your new NRI Catalog. | understand
no salesman will call and there is no obligation.

Name Age

City State Zip

[ Check for facts on new Gl Bill
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

e e —
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using any type encoded material. To Mr.
Durbin this “means that the four-channel
industry is on a solid basis to enjoy imme-
diate growth and consumer confidence.”’

Hugo Gernsback
scholarship winner

National Radio Institute has selected
Earl J. Immel of Toms River, New Jersey
to receive the Hugo Gernsback Scholar-
ship Award for 1972. This is a grant of

$125.00 given annually by Radio-Electron-
ics magazine to each of eight students
learning electronics at home-study
schools. He is enrolled in the Marine Elec-
tronics with First Class F.C.C. course.

Earl is married and has two small chil-
dren. He enlisted in the service in 1965, al-
though he had been accepted at the Mil-
waukee School of Engineering. He studied
electronics, including fixed station radio
receiver repair and facilities control prior
to his twelve month tour of duty in Viet
Nam. After he was separated from the ser-
vice he worked in electronics, doing field
and bench repair of facsimile weather
chart recorders and business machines,
weather Satellite photo machines and ship
stabilizers. He is currently doing electron-
ics troubleshooting of long lines circuits
for AT&T.

Free access TV

One of the basic issues facing the
blossoming cable television industry is the
question of "free access' —free air time
set aside for any group or individual that
wants to put its message across on televi-
sion. The first, and still the largest, free-
access experiment in the country is a non-
profit organization called Open Channel,
which broadcasts public-service program-

ing to some 90,000 cable-TV subscribers
in Manhattan. Its purpose is to give ordi-
nary citizens a chance to express them-
selves on political, cultural and social is-
sues. Open Channel has given free air
time to groups like the Boy Scouts, and lo-
cal supporters of black radical Angela
Davis.

The project seems to be meeting with
mixed success, but it is being watched
closely by government and broadcasting
officials across the country as a showcase
for the future of do-it-yourself TV.

The two serious difficulties now faced
by Open Channel are funding and public
awareness. To deal with the problem of
money, Miss Theodora Sklover, the exec-
utive director of the program, argues that
the city's tax on cable operators—cur-
rently 5% of their gross—should be used to
finance free access. The problem of lack
of public awareness, a major handicap to
Open Channel, is less easy to approach.
Relatively few groups have taken advan-
tage of the chance to appear on TV, ap-
parently because they don’t know about it.

However, Miss Sklover has produced
some low-budget shows, very professional
In character, and she feels that is crucial

to making free access work. “It's not
enough to tell people they have free ac-
cess,” she declares, “you also have to
help them make the programs.”

Jack A. Morton dies

On December 11, 1971, Jack A. Mor-
ton, Bell Labs vice president, died at the
age of 58.

Radlo-Electronics is published by Gerns-
back Publications, Inc. 200 Park Ave. S.
New York, N.Y. 10003 (212) 777-6400
President: M. Harvey Gernsback
Secretary: Bertina Baer

ADVERTISING SALES
EAST
Stanley Levitan, Eastern Sales Mgr.
Radio-Electronics
200 Park Ave. South
New York, N.Y. 10003
(212) 777-6400

MIDWEST /Texas/Arkansas/Okla.
The Ralph Bergen Co.

6319 N. Central Ave.

Chicago, IIl. 60646

(312) 792-3646

PACIFIC COAST/Mountain States
J.E. Publishers Representative Co.,
8560 Sunset Bivd.,

Suite 601,

Los Angeles, Calif. 90069

(213) 659-3810

420 Market St.,

San Francisco, Calif. 94111

(415) 981-4527

SOUTHEAST

E. Lucian Neff Associates

25 Castle Harbor Isle,

Fort Lauderdale, Florida 33308
(305) 566-5656

SUBSCRIPTION
SERVICE
Send all subscrip-
tion correspon-
dence to Radio-
Electronics, Sub-
scription Depart-
ment, Boulder,

Colo. 80302

ATTACH
LABEL
HERE

MOVING? For
change of address
allow six weeks, fur-
nishing both the old
and new addresses
and if possible at-
taching label from a
recent issue. Other-
wise please print
clearly your name
and address exactly
as it appears on

your label.

name (please print) .
address
cl—fy_ T state zip code

Mali to: Radio-Electronics
SUBSCRIPTION DEPT., BOULDER, COLO.
80302
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THE FIRST
CROWN
PREAMPLIFIER

Mr. Morton was a graduate of Wayne
University and took his Masters degree in
engineering from the University of Mich-
igan in 1936. He went to work for Bell Labs
immediately and was associated with the
company, until his death, in various ca-
pacities, starting in electrical circuit engi-
neering. There he conceived and devel-
oped high frequency transmission
measuring methods which exceeded the
ranges of previously existing means by a
factor of ten. Later he aided the devel-
opment of the grid-return amplifier at mi-
crowave frequencies, an achievement
which was significant to the war effort in
the Pacific during World War Il.

Mr. Morton was the author of numer-
ous articles, and a book, 'Organizing for
Innovation®’, which was published in 1971.
As an inventor and co-inventor, he held 24
patents.

Voice response system

The first solid-state, limitless vocabu-
lary voice response system has been de-
veloped by Phonplex Corporation, a sub-
sidiary of Instrument Systems Corporation.
It provides an economical and efficient
means of accessing a computerized data
bank via the telephone. Since any tele-
phone can be converted into a computer
terminal, the system is ideal for appli-
cations which require rapid, remote verbal
information retrieval, such as credit card
and bank check verification, reservations
control, and stock market quotes.

The system can store a nearly unlim-
ited vocabulary because of Phonplex’
proprietary development of ‘‘phoneme’
storage. Phonemes are the smallest units
of speech that serve to distinguish one ut-
terance from another in any given lan-
guage or dialect.

Earlier voice response systems de-
pended on the expensive and restrictive
storage of entire words or phrases by pre-
recording them on bulky and slowly re-
sponding tapes, drums or discs. The

‘ JJ1]
S NSV EATRRTR

Phonplex breakthrough permits phoneme
vocabulary modules to be stored economi-
cally in the solid-state memory, thus using
only a small fraction of the space required
by other systems and giving far greater
system reliability. The phonemes, when
programmed, combine to speak words,
phrases, sentences, paragraphs and even
complete stories. Since phonemes are the
smallest parts of speech, they permit pro-
gramming in any language or combination
of languages.

m 1
i

HIGHWay CoMMmumCcatons
RESEIRCH vENCLE

cIso

What would happen to a preamplifier
design, if the design engineer could free
himself from stereotyped ideas and start
fresh with only a list of customers’ re-
quests? Well, at CROWN that has just hap-
pened, and the result is the IC150, an
exciting “‘new concept’ control center with
simplified cifcuitry, controls that are easy
to understand and use, several exclusive
features, unsurpassed quality, and — to top
it all off — a lower price tag.

Crown Engineers discovered that pre.
amp switches don’t need to pop . . . that
there is something better than the stereo
mode switch . . . that the phono preamp
can be dramatically improved and,
that by using IC's, a versatile high-qual-
ity, advanced-performance preamplifier
can be priced to beat inflation.

Of course, the true uniqueness of such
an innovative design cannot be appreciated
by reading about it. The only answer is
to experience the IC150 yourself. Let us
tell you where Crown’'s “‘new concept’” is
being introduced in your area. Write today
for a list of locations.

World's quietest phono preamp

Infinitely variable sterec panorama control

Silent switching and automatic muting
at turn-on and turn-off

Integrated circuit modules

Industry’s lowest distortion levels

Full range tone and loudness controls

Guaranteed phase response

3-year parts and labor warranty

Will drive any amplifier

$269. wainut enclosure $33

| Ask your dealer also about Crown's new com-

panion D150 power amplifier, which delivers 200
watts IHF output at 8 ohms or 350 watts at 4 ohms.
No amp in this power range - however expensive -
| has better frequency response or lower hum,
|noise or distortion. It offers performance equal
to the famous DC300, but at medium power and
price. It's worth listening into!

' Exported as

AMCRON

THIS RESEARCH VEHICLE was developed by GTE Sylvania to evaluate burled antenna models In a
test roadway. It measures signal strength and noise ievels. On the baslis of test results, antenna mod-
els and related equipment and techniques will be recommended to the Federal Highway Administra-
tion for developing a highway communications system. R-E

®Dl.ﬂ'l‘l"‘b

BOX 1000, ELKHART.INDIANA 46514, U.S.A.

Circle 6 on reader service card
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for every giri.

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-

‘

We have a tremendous line of receiv-

‘grams (like our ECG semicon@uctor 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.

SYLVANIA

Electronic Components Group, 100 First Ave., Waltham, Mass. 02154,




CAR-TAPE

REPAIR
_l cccreomes, e

NOW oFrers SAME
DAY DELIVERY ON CAR
TAPES OR TAPE DECKS

Dealer net.
<+ major parts
and shipping

PTS ELECTRONICS, INC. is No. 1 in CAR
TAPE PLAYER Servicing. With six strategically
located service centers you can have your tape
player back the next day. No need to turn
down valuable business.

e CASSETTE OR 8 TRACK

® ALL MAKES

® SCIENTIFICALLY CLEANED AND
LUBRICATED

EACH TRACK CHECKED

FACTORY TRAINED PERSDNNEL
ACTUAL LIVE PERFORMANCE CHECK

LARGEST STOCK OF REPLACEMENT
PARTS AVAILABLE

90 DAYS WARRANTY

We're authorized Service Stations
tor almost all Tape-Deck-Manutac-
turers.

ALSO:

PTS is overhauling more tuners for more technicians

than any other tuner company In the wortd!
For fastest service, send faulty tuner
with tubes, shields and all broken
parts to:

;é{‘ﬁfgm ELECTRONICS, INC.

“s tuue Wholesale Sewice”’

Box 272
Bloomington, Ind. 47401
Tel. 812-824-9331

Box 41354
Sacramento, Calif. 95841
Tel. 916-482-6220

Box 7332
Longview, Tex. 75601
Tel. 214-753-4334

Box 6881
Jacksonvllle, Fla. 32205
Tel. 904-389-9952

Box 3189
EAST — Springfield, Mass. 01103
Tel. 413-734-2737

Box 4245
Denver, Colo. 80204
Tel. 303-244-2818

HOME OFFICE —

WEST COAST —

SOUTHWEST —

SOUTHEAST —

MOUNTAIN —
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MULTI-SENSOR ALARM
The semiconductors used in the

story “Build A Multi-Sensor Alarm™ by
C. R. Lewart in the November 1971 is-
sue of Radio-Electronics are made by
General Electric Company. Electronic
Distributors, Inc., (EDI), 4900 N. El-
ston, Chicago, Ill., 60630, carries a wide
range of G-E semiconductor devices.
The prices are:

2N6027 - $0.79

C103-Y - 0.75

CI22-F - 1.20

EDI has a $3.00 minimum-order

policy which will be met by the cost of
the five semiconductors needed for the
project. When ordering, ask for a copy
of their annual catalog. It carries many
hard-to-find product lines as well as lots
of surplus goodies.
ROBERT F. SCOTT
Technical Editor

WOMEN WITH IDEAS
IN ELECTRONICS

I'd like to voice my objections and
those of my colleagues to the Radio-
Electronics tag, “For Men With Ideas
In Electronics™, which appears on your
covers.

May I suggest you redefine your
audience. Certainly such a title is an
anachronism in today’s society where
42.8% of the labor force is female,
where the bulk of consumer spending is
done by women, and in which more and

FROM BATTERY

o
(9]
b e

1000 uF

i
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33K

SWEEP
INTERVAL
S 100K $1K
<

UNIJ SCR
L

).

510
7~ 50 uF 7R 0.1 uF

RELAY RY 1 i

y A

PAUSE CONTROL

PARTS NOT CRITICAL

more areas, professions and occupa-
tions, once solely male, are becomimg
fully integrated. Surely your readership,
too, is destined to grow along those
same lines.

You would do well to consider the
future of your magazine in terms of the
men and women in your industry, as
well as the “people with ideas” who
constitute your readership.

TRUDYE CONNOLLY
New York, N.Y.

We'd like to hear from more of our
women readers. What do you feel would
be an appropriate ‘tag line” on our
cover? Or do you like it as is? Attach
your subscription address label to your
letter and let us hear from you.—The Edi-
tor.

PAUSE CONTROL MODIFICATION
Here is a simpler solution to the
“Windshield Wiper Pause Control”
problem (December 1971 Radio-Elec-
tronics) than the author gave. The diffi-
culty arises because the relay RY must
stay closed until cam K turns far
enough to close its contacts and so keep
the wiper going for one sweep. The very
large capacitor C does the trick.
My version has been working on
our Buick for the past year.
H. A. COURTICE
Rehoboth Beach, Del.

TO CAR
WIPER SWITCH
[_ >
|
| |
] WIPER
I b RELAY
| | - __FROM
| I BATTERY
|
e
g )
| |
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ALARM SYSTEM

I built the unit described in C. R.
Lewart’s article, “Multipurpose Alarm
System,” November 1971 Radio-Elec-
tronics. Here is the result, with some
changes your readers might enjoy.

The most important change is in
the tripping part of the circuit. When
wired my way, you can use either nor-
mally open or normally closed sensing
switches, or both types simultaneously.

You'll see that I used C106Y SCR’s
in place of the C103’s. I started out to
use C103 but could not get the circuit to
work and eventually burned one of
them out. So I switched over to the
higher amp 106's which work fine.

I changed R1 to 2 megs and R8 to
750K and used 10-pf capacitors for Cl
and C3. These suit my needs for the de-
lays. Since I couldn’t find a Sorensen
horn relay I used a Delco Remy F-1734.

The C122 SCR was first mounted
on a small heat sink made from a piece
of aluminum, and then mounted on the

board along with the other components.

The aluminum chassis | used measures

5 x 7 x 2 inches—a more compact size.
My alarm unit is in the garage and

I'm planning to build another one for

my car with shorter delay times and

omit the horn relay by using the one al-

ready in the car.

C. R. PETERS

Chicago. 1.

NEA AWARD

Of the twenty-four awards
presented at the recent Convention of
the National Electronic Association,
only two were presented to electronic
companies, and General Electric was
one of them. This award was for “Out-
standing Service to the Independent
Electronic Service Dealers and Tech-
nicians.”

However, in your November 1971
issue, in the short article “Technicians
Meet”, you neglected to include any
mention of this award.

We at General Electric who
through individual effort helped in this
achievement are proud of our accom-
plishments. and we believe that this spe-
cial recognition should be noted in your
pages.

J. J. PISARCZYK
General Eleciric Company
Philadelphia, Pa.

Editor’s Note: We're sorry for the unin-
tentional omission. General Eleciric is
Justly proud of this award. R-E
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SoLITRON, )

pacesetter in space-age

AUTOMOTIVE
ELECTRONICS!

A great new auto product lineup—
from the company whose electronic
devices helped power the "Rover"
on the moon!

SOLI-TRON HOT-RODDER

model HR-1

A new solid state ignition system
engineered to give characteristics
approaching those of a magneto,

and to provide the utmost in high RPM
performanrce.

SOLI-TRON SOLID STATE
IGNITION SYSTEM

(For 12V negative ground systems)

model KW-2

Provides higher spark plug voltage
for instant starting. Contains 12
semiconductors, eliminates capacitor
deterioration. Gives up to 15% better
gas mileage, longer spark plug and
point life.

SOLI-TRON 6-12 VOLT
CONVERTER

6-12V converter for use of 12V auto
accessories in 6V electrical systems.
Now you can operate: 8-track tape
players, AM/FM stereo systems, citizen
band radio, 12V map reading lights, etc.

For turther information write:

) Solliron devices, Inc

- Automotive Products Division
] 2720 Des Plaines Avenue

Des Plaines, Hlinois 60018
Tel. 312-824-8127 TwWX: 910-233-2634

Circle 9 on reader service card
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The Way to Get Ahead in Electronics is
To Get More Knowledge Into Your Head
And a Grantham Degree Into Your Pocket!

The above headline makes a point that affects more
than your head and pocket. It can affect your pocket-
book too. Getting ahead in the pocketbook is of great
interest to most of us, and the Grantham ASEE
Degree program not only helps you get akead in the
pocketbook but also puts a better one on your shoul-
ders. As an electronics technician, you can really
get ahead by getting more education, and if you
don’t need a degree in your pocket why not hang it
on the wall!

Maybe we don’t write the best ads, but we really
know how to teach electronics and related subjects

by correspondence. We have been doing it for more
than twenty years.

New Grantham Program for Beginners

Until recently we accepted only experienced elec-
tronics technicians in our degree program. How-
ever, we have now added a new program for begin-
ners and those with very limited experience. The
two different programs are described in different
catalogs. In your inquiry, be sure to indicate the true
level of your experience, so we can send the catalog
that fits your particular situation.

Advance beyond the technician level. Become an engineer. If you are a high
school graduate and have a good aptitude for electronics and mathematics,
you can earn the Degree of Associate in Science in Electronics Engineering

" STUDYING AT HOME

Investigate now the Grantham college-level program in electronics engineering, offered (by
correspondence) to working technicians while they remain on their jobs. Grantham lessons
place heavy stress on fundamental concepts of logic and mathematics (taught so you can
understand them), and build from there in a systematic manner, covering physics, circuits,
and systems. The lessons are easy to understand because they are carefully written, with step-
by-step explanations and consistent review and regrouping of ideas.

Now ts the time, not only to protect yourself from unemployment, but also to prepare your-
self for the greater demand in engineering which is sure to come. You can’t become an engi-
neer in a few short weeks; it takes many months. You can be upgrading yourself in your
present job while the economy is “slow”, and then be ready to move into engineering when
the national economy gets going again. Yes, now is the time to prepare, so that you will be
ready to take advantage of opportunity when it presents itself.

S[EP UP!

MOWIE AEIEAD

The Way to Get Ahead in Electronics is
To Get More Knowledge Into Your Head
And a Grantham Degree Into Your Pocket!
18

When the Degree of Associate in
Science in Electronics Engineering is
conferred upon you, it will be because
*< you've earned it. You’ll have a knowl-
edge and understanding of electronics
that won’t fail you. You’ll know what
you're doing, and why you're doing it.
And what’s more — your associates will
know that you know what you’re doing.
= You'll be proud to say that you're a
s GRANTHAM man. The pride that the

School takes in its graduates is
reflected in this simple statement:
GRANTHAM graduates are men who
have learned to step up!

RADIO-ELECTRONICS @ APRIL 1972



Put More ‘GO POWER’’ into Your Electronics Career —

MOWIE ARUSAID
from TECHNICIAN to

ASSOCULATE

IBANGUNIEE R

by studying at home with

GRANTHAM SCHOOL OF
ENGINEERING

““the college that comes to you”

Brantham Behool of Blngineering
bas conterred m
Jobn Woe
the degree of

Pssociate in cience in @leceronics @nginercing

-l s S s P ey appenmmng B enads vt s Wpiems

@ B, P

Earn an Associate Degree
in Electronics Engineering

The GRANTHAM educational program in ELECTRONICS ENGINEERING is designed to
upgrade electronics technicians to the engineering level, mostly by home study.

While you continue your present employment,
you can really learn electronics engineering and
earn an ACCREDITED DEGREE.

GRANTHAM’s strong-foundation corre-
spondence program in electronics engineering
leads to non-obsolescent skills — to skills based
on reasoning — and leads to the DEGREE of
Associate in Science in Electronics Engineering
(the ASEE Degree). Completion of this program
will prepare you for positions normally filled by
college-graduate engineers, and for many other
electronics careers open to men with the proper
training.

This accredited degree program for experi-
enced technicians consists of four correspond-
ence courses of 100 lessons each —an overall
total of 400 lessons —followed by a two-week
graduation seminar held at the School. Upon
completion of the four correspondence courses,
you are awarded a diploma in Electronics Engi-
neering. Then, upon completion of the two-week
graduation seminar, you are awarded the ASEE
Degree.

Grantham School of Engineering
e Established in 1951 e

0\1 ED 8
+* %,

L 3 1505 N. Western Ave.
H | § Hollywood, Calif. 90027
9‘7< . 4 & Telephone:

Horyy gxs™ (213) 469-7878

What'’s in Your Future—
The Same Old Job, or Success in Electronics?

Where will you be five years from today? Are you
headed for real advancement in electronics, or in
a rut? The experience you have is valuable; it
gives you a head start toward a better future. But
to get ahead and stay ahead, experience must be
supplemented with more education in electronics
and such allied subjects as mathematics, physics,
computers, and engineering design.

Accreditation and G.I. Bill Approval

Grantham School of Engineering is accredited
by the Accrediting Commission of the National
Home Study, is approved under the G.I. Bill, and
is authorized under the laws of the State of Cali-
fornia to grant academic degrees.

For complete details, mail postcard or coupon.

Grantham School of Engineering
1505 N. Western Ave., Hoilywood, Calif. 90027

Please send me your free Bulletin which explains how
the Grantham educational program can prepare me for
a degree in electronics.
7 1 am a beginner in electronics.
| have a little experience with electronic equipment.

|

|

|

|

|

|

|

| am an experienced electronics technician. :
|

|

|

|

Address S —— |
|

|

I

I

|

|

|

|

|

|

|

l Name _ 3 S
|

|

|

|

1
_
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STAY TUNED

To Big Red...the spray foam that
cleans, polishes and lubricates TV
tuners to save you time and effort.
Use on all color and black & white
tuners to help eliminate noise and
improve picture quality, without drift
or detuning. It's non-flammable,
non-toxic and safe for plastics. Big
Red's just one of a full line of elec-
tronic spray chemicals available
from your RCA Parts and
Accessories Distributor.

Stay tuned with Big Red. And your
customers will stay switched-on.

RCA Parts and Accessories,
Deptford, N.J. 08096

Tuner

For all TV

Cleaning
ad lubrica

t safe gt |

* non flammabl
! driftlegs

$C 200
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appliance clinic

WHEN WIRING ACTS UP

by JACK DARR
SERVICE EDITOR

A LOT OF THE TIME, THE SIMPLE THINGS
cause all of the trouble. What could be
simpler than the wiring in the typical
appliance? Yet, this is a very important
part of it. In two or three different ways.
as we shall see.

Wires are more than long skinny
hunks of copper connected between
things. Modern wiring has several spe-
cial characteristics. If we know these
and what to do with them, we can save
a lot of trouble.

When does a piece of wire need re-
placing? When you can bend it and see
the insulation crack. Worse, when you

can move it, and the insulation falls ofl’

in your hand. (Also, of course, when
your ohmmeter shows no continuity.
but this i1s pretty obvious.)

Don’t tape up bad places in the in-
sulation! This is a real no-no. Why? Be-
cause; if the insulation has gone bad
where you can see it. the chances are 1t
has also gone bad at some place where
you can’t. And there’s always the
chance of the tape baking out and going
bad in turn. Now, what kind of wire to
use for a replacement? That's a good
question—let’s see if we can find a good
answer.

Wire-sizes

The most important thing is (o use
wire big enough to handle the current.
Table | shows the ratings for common
wire-gauge standards. (Which are a lot
different than they used to be. 1 used to
believe that No. 14 wire should never be
used for more than 4 amperes! Now
look at No. 18' [0 amps!) Check the
maximum current, given on the rating
plate. Rough guess; divide the wattage
given by 100 and you'’ve got the amps.

If the wire is fixed, and doesn’t
have to bend. solid wire is best. If it
must be bent or flexed. stranded wire is
necessary. The more flexibility needed,
the greater the number of strands you
should use. For example, for “moderate
flexing™ of a No. 14 wire, the recom-

mendation is for a 65 x 30 (65 strands of

No. 30). For “service flexing™, 165 x 34;
165 strands of No. 34, and so on.

Thanks to the Belden Co. tor the dats on temperuture rat-
ings. etc.. and for Tuble |

Table 1—Current Capacity of
Flexible Wire

*Rubber and *Heater
AWG Plastic Wire Wire
18 10 10
17 11 (SVT) 12

12 (SVHT)

16 13 15
14 18 20
12 25 30
10 30 —
8 40 -
6 55 —
4 70 —

*Ampere ratings for UL and NEC

standard 2-conductor and 3-
conductor (2-circuit con-
ductorsz wire. Wire with 4 to 6
conductors or 3 or more circuit
conductors have lower current
ratings. No. 27 AWG tinsel cor-
dage rates 0.5 amp.

Insulation(s)

All insulation used was rubber, a
while ago. That's all changed now. We
have a great many modern materials. in
the vanous plastics. Rubber was good
while it lasted, and you can take that ei-
ther way. It did have a tendency to em-
brittlement with age. High heat, and es-
pecially the presence of ozone, age
rubber much more rapidly. So prac-
tically all of the new wire you get will
have plastic insulation.

The most common will probably
be the vinyls and the polyethylenes.
They are thermoplastics. They melt eas-
ily. Except in very special uses, they are
the ones you'll sce. The others are
thermosetung  plastics. This includes
rubber. by the way! The new ones are
neoprene, and some of the silicone plas-
tics. These are molded by heat, then
they “set”, and can’t be remelted.

The big diftference lies in the max-
imum temperature that each type can
withstand. If it gets too hot. many of the
thermoplastics will melt and fall off the
wires! For a rule of thumb. plain rubber
wire can be used in places where the

(continued on page 76)
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WHERE IS THE SIGNAL LOST IN A RE-
ceiver with a “no signal” defect? This
simple. self-contained. battery operated
test unit enables the TV service tech-
nician to eliminate the tuner as the bro-
ken hnk in the signal chain; in most
cases without removing the chassis or
tuner from the cabinet.

Purpose and construction

The TV Tuner Subber is intended
to substitute the tuner in the receiver:
either eliminating the tuner as the cause
of failure, or indicating that it is prob-
ably defective. The subber is designed
around a transistor vht tuner . . . al-
most any transistor vhf tuner will do. In
this case the particular tuner used is a
replacement No. RTT-4. complete with
knobs. available from Castle TV Tuner
Service. Inc. The tuner used MUST
HAVE it’s antenna input isolated from
chassis ground by Capristors and also
have a blocking capacitor in the i.f. out-
put circuit. The tuner used in the unit
described meets these requirements.

The power source for the tuner is
18 volis supplied by two 9-volt transis-
tor batteries in series. The tuner B + re-
quirement is 14 volts to 18 volts; rt tran-
sistorforward bias in the range | volt to
2.7 volts is required to control rf ampli-
fication from maximum gain to just
above cutoff. The range of gain control
is better than 40 dB. The bias is sup-
plied by divider network R1. R2 and R3

©. 3. PARTS gy VALUE

connected across the B supply. Poten-
tiometer R2. mounted on the front
panel. sets the rf gain of the tuner, mak-
ing it independent of the TV receiver
age system. Different transistor tuners
used in the subber may require differ-
ent ranges of bias to properly control
the rf gain. Ascertain the range of bias
voltage required for the particular tuner
selected. then adjust the values of Rl
and R3 to furnish this range of voltages
across the 500-ohm pot, R2.

To conserve the miniature bat-
teries. we decided that some form of in-
dicator lamp would be necessary to in-
dicate when the subber is on. However,
any conventional indicator lamp wired
across the battery supply consumes as
much power as the tuner itself. This
would hardly tend to conserve the bat-
teries. To light the lamp in these power
starved conditions the B current drawn
by the tuner is used. A low-current lamp
(GE No. 1302, 6.3 volts. 35—50 mA) was
selected and is connected in series with
the tuner B + terminal and the battery.
Connected in this manner the lamp
lights dimly as an indicator due to the
B-supply current and also doubles as a
fuse should excessive current be drawn.

The subber i.f. output terminates in
a standard phono jack, which is brought
out to the rear of the case for conve-
nient connection. The tunable mixer
coil on the subber tuner required very
little adjustment for -best results: how-

Test unit substitutes the
tuner in defective TV receiv-
ers to prove whether origi-
nal tuner is good or bad

by CEDRIC WESTERN

ever, other tuners used may require
greater adjustment of the mixer coil to
tind the optimum inductance to match
the various 1.f. cable capacitances with
which the unit will be used. Adjust the
coil for best bandpass coupling by using
the subber with several popular receiv-
ers which are known to be working
properly.

The subber is housed in a standard
plastic instrument case. Construction
time should be less than one hour and
no special calibration or alignment is
necessary. Construction cost will vary
with cost of tuner used and available
parts. Parts for the unit described here
totalled about $23.00.

The tuner is mounted to the case
bottom with angle brackets and flat
head screws. The batteries are held in
place by a pair of capacitor mounting
clips. The 1%-in. diameter hole for the
tine-tuning knob was cut with a hole-
saw. It could also be made by drilling a
convenient size hole and then enlarging
it with a half-round file. The plastic case
1s easy to work and presents little prob-
lem in this respect. It does scratch easily
so be careful if you want a good looking
unit. The tuner had an unused terminal
board already mounted on the chassis
which provided convenient wiring tie
points for the rf gain control divider
network.

Two 12 to 18-inch i.f. extension ca-
bles should be made up as shown in the

APRIL 1972 @ RADIO-ELECTRONICS 23



diagram. Connect a phono plug at one

end of each cable. At the other end of

one cable connect two miniature alliga-
tor clips. At the unused end of the other
cable connect a cable phono jack. Do
not make up excessively long cables,
and only use low-capacitance coax.: Do
not use shielded audio cable. The self-
capacitance of this cable is used, in the
TV receiver, as the common “C” com-
ponent of the band-pass circuit coupling
the tuner to the i.f. system. Adding ex-
cessive cable capacitance will seriously
change the bandpass characteristic. The
ideal low-capacitance cables for this
purpose are RG-62B/U and RG-
195A/U. but any good grade low-ca-
pacitance coax will sufice.

Using the subber

In use, only two connections have
to be made:

1. Antenna lead-in to “subber™ an-

tenna terminals.

2. Lf. shielded cable; disconnect
from receiver tuner and connect
to output of subber.

Many TV tuners have their outputs
terminated in phono jacks similar to the
one of the subber and it is merely neces-
sary to unplug the receiver if. cable
from the original tuner and plug it into
the subber output to use the substitute
signal. In receivers where the i.f. cable is
100 short, the extension cable with the
phono plug at one end and phono jack
at the other, will be required. Receivers
with the i.f. cable soldered permanently
to the tuner i.f. output feed-through ter-
minal, require unsoldering this cable
and connecting the subber output via
the extension cable equipped with al-
ligator clips.

After completing the connections,
switch on the subber, select a local vhf
TV channel. set the rf' gain control to
approximate center of it's range and
tune the fine-tuning control.

If the receiver is performing nor-
mally, except for a defective tuner. it
will now work again. It may be neces-
sary to adjust the receiver agc control
and subber rf gain control for best per-
formance. In any event the operation of
the receiver’'s age control should be
checked. keeping in mind that it now
controls the if amplifier system gain
only. Any abnormal operation of the
agc should be investigated using ac-
cepted analyzing techniques.

Use a bias box to override the age
voltage if the agc system is suspected of
supplying improper voltages (refer to
TV reciver manufacturer’s service liter-
ature for proper bias voltages and agc
operation). Disconnect the agc line at
original tuner to test for a short in the
tuner which may cut down available agc
voltage.

In some receivers use separate rf
and 1.f. agc systems. sometimes with in-
dependent age controls. In such a re-

R1
2.7K 1/2wW
RF GAIN
ADJUST R2
50082
< POT.

@

FUSE
(INDICATOR LAMP)

VHF

ANTENNA

I.F.
g OuTPUT
coIl TRANSISTOR
VHF TUNER
I[u
ﬁ:ﬂ
LE.
OUTPUT

TV TUNER ““SUBBER"

WIRING DIAGRAM
BUILDING THE SUBBER is easy. Add seven parts, at most, and you have it.

Parts List

Transistor vhf tuner: with knobs, Castie RTT-4
(Castle TV Tuner Service, Inc., 5715 N. West-
ern Ave., Chicago, lii., 60645)

Case and lid: Harry Davis Co. ®260 & =261 (or
equal)

Indicator lamp socket: Dialco 502-8136-2131-
102 or 502-8140-2131-100 or equal

Lamp: GE = 1302

Toggle switch, spst

Phono jacks (2) (Switchcraft 3501 F.P., or
equal)

Two-screw terminal board, vhf antenna.

9-volt transistor batteries (2)

Short, TV tuner coax cables with phono plugs
(2)

12' to 18’ coax cables with phono plugs, for ex-
tensions (2)

Miniature alligator clips (2)

Cable phono jack (Switchcraft 3503, or equat)

500 Potentiometer ohms, miniature

270 ohms 'z2-watt 5% resistor

2700 ohms Y2-watt 10% resistor

Assorted hardware: 6-32 screws and nuts, Ca-
pacitor mounting clips (2); 9-voit transistor
battery connector clips (2); miniature angle
brackets (2), drawer pull style carrying
handle; hook up wire.

The tuner (model RTT-4) is available from Castle T.V. Tuner Service for
$15.95. A complete kit of parts for building the project, including the
tuner, is available from the same source for $22.95

ceiver, the tuner may be shown to ap-
pear defective by the subber when the
real trouble is a defective rf agc circuit
causing a perfectly normal tuner to be
inoperative. In these receivers, check
the rf agc system thoroughly BEFORE
removing the tuner. Override the rf agce
voltage with a bias box of proper volt-
age (and polarity), if the bias box re-
stores performance of the tuner—the de-
fect is in the agc system—not the tuner.

The quality of reception when us-
ing the subber will vary from as good as
the original tuner to smeary, with ring-
ing, no color, poor sync and weak
sound. The difference in quality is
caused by the change in bandpass re-
sulting from the change in self-capaci-
tance of the i.f. cable (including any ¢x-
tensions used). In the original receiver
circuit the self-capacitance of the i.f.
cable is used as part of the common, or
low side, “C™ component of the tuner to
i.f. bandpass coupling.

When the original connections are
restored after service of the tuner (if ser-
vice was indicated), the bandpass will
also be restored to original. However;
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if. while servicing the tuner, the mixer
coil was adjusted . . . or the tuner has
been exchanged or replaced by another
(even exact part number), then it will be
necessary to adjust the mixer coil, in cir-
cuit, for best bandpass. Do not adjust
the first i.f. coil (unless complete i.f. re-
alignment is being done using a sweep
generator and oscilloscope).

The subber will not check poor or
defective operation of automatic fine-
tuning circuits of tuners. If such a tuner
performs normally manually (when the
aft is defeated, or switched off) but does
not work with aft on; then the control
circuits should be checked to determine
if they are supplying the correct control
voltages for the aft diode inside the
tuner. If the control voltages are as
specified by the receiver manufacturer,
the aft circuit in the local oscillator sec-
tion of the tuner is defective and should
be serviced. The subber will substitute
this type tuner in its manual function
and therefor prove if it is defective in
some respect other than the aft oper-
ation.

Remember, the subber is only in-
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I.F. EXTENSION CABLES

CABLES YOU'LL NEED to patch subber Into
some TV sets. Use low-capacitance coax such
as RG-62B/U to maintain TV bandpass curve.

MIXER COIL FIRST I.F. COIL
—— -——
g T

— ol

I.LF. BANDPASS CIRCUIT WITH COMMON

OR LOW SIDE “C"” COUPLING.

“C" INCLUDES SELF CAPACITANCE

OF CO-AX I.F. CABLE.
CAPACITANCE OF COAX, represented by “C"
Is part of tuner/i.f. bandpass network. Keep
added capacitance low for rellable tuner tests.

tended to prove whether the original
tuner works or not. It sometimes may
not indicate the quality of performance
of a tuner that is working but producing
a poor quality signal. It would be wise
to replace or service any tuner suspected
of such performance.

The subber should be used to check
tuners in receivers with sound and video
i.f. carriers of 41.25 MHz and 45.75
MHz respectively. It should not be used
with older receivers having an i.f. in the
20-MHz range, nor with imported re-
ceivers having an i.f. in the 20- or 30-
MHz range.

Testing the uht tuner

Because most modern vhf tuners
are equipped with a 40-MHz amplifier
function (Channel 1, or UHF position).
the 40-MHz UHF input jack of the sub-
ber tuner is brought out to a second jack
on the rear of the case. By plugging the
output of the receiver’s uhf tuner into
this jack. and switching the subber to
the U position, it is possible to test the
uhf tuner for normal operation.

In some cases the vhf tuner in the
receiver works normally when receiving
vhf channels, but the uhf tuner does not
work. If the uht tuner works when the
subber is used instead of the TV's own
vhf tuner, the 40-MHz amplifier func-
tion of the vhf tuner is defective and re-

quires service. For this test the TV's vhi’
tuner must be switched to the U position
because the B supply for the uhf tuner is
switched on onlv in this position,

Battery life

Continuous use battery life has
been measured at 4 to 5 hours depend-
ing on battery quality. Intermittent use
increases this life to over 6 hours with
good quality batteries.

Because batteries which have been
on the shelf for some time may not be
reliable; it is recommended that, when
installing new batteries, the available
voltage is measured across the series
batteries with the subber switched on
The voltage. with switch on, should be
close to 18 volts. If voltage is lower than
16.5 volts. replace the batteries.

A more elaborate version of the
subber could be constructed using tan-
dem uhf/vhf tuners complete with ap-
propriate controls. A larger case would
be required to house such a unit and
uhf antenna terminals would be added
to the rear of the case. The uhf tuner
output cable would be brought out
through the back of the case and
plugged into the UHF TEST jack when
used as a uhf wner substitute; it could
then be unplugged to allow testing of
the receiver uhf tuner, as previously de-
scribed. -

AM Radio

Does your AM radio lack pep and
sound weak when compared to other
sets? Must you be content only to listen
to the stronger stations when you would
rather listen to the weaker, but more in-
teresting ones? Than this AM Booster
was made for you. Add it to your solid-
state radio and watch the AM band
come alive! This booster was made té
be added to any transistor radio. The
parts won’t run you more than a few
dollars and you can build it easily
within an evening.

[ built my version on a l-inch
square of perfboard and mounted it in-
side the radio. You may wish to do the
same. The only real considerations in
building the booster is adapting it to op-
erate off the voltage your radio supplies.
My version was made to operate with a
6-volt, positive ground. To operate off
the more common 9-volt positive
ground, increase R1 to 56.000 ohms, or
adjust its value for one-half the supply
voltage at QI's collector. For negative
ground sets, substitute an npn transistor
(such as the 2N3904) for Q1. The rest of
the wiring is noncritical and it needs no
comment.

After the booster is built. open the

Booster

radio and locate the antenna. Trace out
the secondary winding (it does nor go to
the variable tuning capacitor!) and snip
the leads. Connect these leads to the in-
put of the booster. Run leads from the
booster’s output to the points where the
antenna secondary went. You must fi-

nally connect up the power and ground
and mount the board to be finished.
When that is done. turn on the radio
and tune in a weak station above 1400.
Adjust the set’s antenna trimmer and
you are done. Happy listening! —Gary
McClellan

—e -
VARIABLE i s e
can i T 0s¢ col
" CONVERTER
" Sec T0
LooP i ("osc coi
¥ ANTENNA 3
>
<
7
BEFORE
ADDED CIRCUIT
e X S e a
! AN |
| AL VWA SngCH ] r~ —=8-
VARIABLE I RIS !
cap | me : i $ CONVERTER
] RICE i 1
| | !
s i | Al i
7 i ! % i
! <RS |
SHE*C | oF SIK i 3
T I
LOOP
ADD ONE transistor, /77 ANTENNA | g b J_ o | Le — =
five resistors and three IoK 3 JuF N i wF ' <
capacitors 1o an AM ra- | i i..
dio to boost Its sensitiv- | 1
I 1 -
ity. Before and after of A i N 77 a7
the simple circuit is o1+ 2N3906 OR SIMILAR
shown here.

APRIL 1972 e RADIO-ELECTRONICS

AFTER

25



More kits than ever...over 350...all in your

The most advanced color TV kit
we've ever offered.

The new Heathkit GR-900 25V Color TV has UHF/VHF detent
tuning & varactor UHF tuner, angular tint control — more features
than any other color TV kit! Better performance than any other set.

UHF/VHF detent power tuning. Push a button and you scan the channels in either direction
with detent action locking in on VHF channels 2-13 and any 12 preselected UHF stations.
A pushbutton selects either UHF or VHF mode, and a lighted dial indicates tuner position.
And you can have full remote-control selection too for just a few dollars more.

New voltage-controlled varactor UHF tuner and specially designed VHF tuner with MOS Field
Effect Transistor contribute to better fringe-area reception, increased sensitivity.

New angular tint control. A switch now gives you either “normal” or “wide angle” color
demodulation to reduce tint and flesh tone change when changing stations and when pro-
grams change. Other deluxe features include “instant on” operation with override for con-
ventional on/off operation; automatic fine tuning; adjustable tone control, and an output for
playing TV audio through your stereo hi/fi system.

Exclusive Heath MTX-5 ultra-rectangular tube. It's the largest color screen you can buy
anywhere, with a full 25 inch meas. diag., 315.sq. in. viewing area. You see virtually every-
thing the station transmits, in the corners and at the sides. The specially etched face plate
cuts glare, and reflection, increases contrast without sacrificing brightness, and each dot is
projected through a matrix screen to stand out crisply against a solid black background.
Modular solid-state circuitry. Plug-in circuit boards and plug-in transistors make assembly,
adjustment and servicing easy. There are 46 transistors, 57 diodes and four 1Cs — making
this one of the most reliable sets we've ever designed.

Other features include automatic chroma control, adjustable video peaking, adjustable noise
limiting and gated AGC.

Exclusive Heath self-service built-ins. Your Heathkit GR-300 includes built-in dot generator,
tilt-out convergence panel for set-up and periodic adjustments. A handy volt-ohm meter
included in the circuitry helps you check your work during assembly, and can be used in
conjunction with the manual for any servicing. Like all Heathkit color TVs, the GR-900 gives
you complete installation flexibility. There are four beautiful Heath cabinets to choose from
plus the new built-in electronic wall mount with hide-away tambour doors. Or you can cus-
tom install your GR-900. We think you'll agree, the GR-900 is truly the most impressive color
receiver we've ever offered.

Kit GR-900, TV less cabinet, 1251Ibs. . ... ... ..o 599.95*
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Magnificent Mediterranean Console.
Here's the finest TV cabinet we offer, a
perfect choice for a GR-900. Has deep-
grained pecan veneers on hand-rubbed
furniture grade hardwood solids. Two
scalloped double-hinged doors hide the
TV screen when not in use.

Assembled GRA-405-25, 100 Ibs.. .. .179.95*

Wireless Remote for your GR-900.

The ultimate in armchair viewing. Gives you
eight-function across-the-room control of
on/off, three preset volume levels, power
tuning (up or down), color, tint, UHF/VHF
channel selection. Also activates Custom
Wall Mount doors.

Kit GRA-900-6, 6 lbs. ............. 79.95*

| Ry ;unﬂ

New Custom Wall Mount. Touch a button on
the frame or on your Heathkit Remote
Control unit and the folding tambour doors
open to reveal your color TV. Kit includes
everything needed to build your Heathkit
GR-371MX or GR-900 into a wall,

Kit GRA-402-25, walnut finish,

50 IbSoi i nagsnsseredennanrninee 114.95*
Kit GRA-407-25, unfinished,
01D 2 gows 5509 850 0m0 30 4 3700 0 109.95*
JEm—. —




FREE 72 HEATHKIT Catalog

New
AR-1500

stereo receiver 37995*

Successor to the famed Heathkit AR-15, with
impressive improvements in every critical
area. 180 watts Dynamic Music Power,

90 watts per channel, 8 ohm load. Less than
0.2% IM and 0.25% harmonic distortion.
Greater than 90 dB FM selectivity and 1.8 uV
sensitivity. Vastly superior AM, too. It's the
talk of the audio world. Order yours now.

Kit AR-1500, 42 Ibs. (less cabinet). . 379.95*

ARA-1500-1, walnut cabinet, 6 Ibs.. ..24.95*

New digital
multimeter

229.95*

Now, a digital multimeter that meets lab specs
at a low, low kit price! 3% digits for 100 u¥
resolution on 200 mV range; 1V on 1000V;

5 DC ranges (100 u¥—1000V, either polarity);
5 AC ranges (100 uV—500V); 10 current
ranges (100 nA—2A AC or DC); 6 resistance
ranges (0.1 ohm—20 megohms.) DC cali-
brator supplied for 0.2% accuracy without
external equipment. Can be lab calibrated

to 0.1%. Don't miss this outstanding
instrument value.

Kit IM-102,91bs. ............... 229.95*

New Ty

digital EL s -
frequency s

display ] v

for Heathkit ham gear .. 17995*

There's nothing else like it on the ham radio
market! Actually computes operating frequency.
Six bright readout tubes show you exactly

{to within 100 Hz) where you are as you dial
across the 80-10 meter amateur bands.
Designed for all Heathkit SB-Series Receivers
and SB- and HW-Series Multiband Transceivers.
With transceivers, the SB-650 reads and dis-
plays both received and transmitted frequen-
cies. Manual fully describes and illustrates

all interconnections for installation with the
specific rig you own. Kit assembles approxi-
mately 8 hours. All solid-state circuitry —

6 transistors, 35 ICs.

The better-than-ever '72 Heathkit Catalog has
the world's largest selection of fun-to-build,
money-saving electronic kits...including color

TV, stereo/hi-fi,organs, home appliances/

engine tune-up tools, radio control, porta-
bles, shortwave, marine gear, metal locator,
instruments, hundreds more. If you don't
have this catalog, you've missed seeing
over 50 new kits, introduced since the last
edition. Send today for your free copy.

&%

New...Heathkit
solid-state

120 MHz counter...just 349.95

Another Heathkit first! The new Heathkit I1B-1102 brings you a 120 MHz frequency counter
with professional features, accuracy and stability rivaling counters costing far in excess of
this modest kit price.

Features include eight cold-cathode display tubes, an overrange lamp, gate lamp, and two
range indicator lamps for an easy-to-read display. Overall accuracy is assured by the use of
temperature compensated ‘“clock”. The high-impedance (FET) input circuit presents mini-
mum loading to the circuit under test. And an automatic triggering level offers simple “hands
off”” operation.

The Heathkit 1B-1102 features a sensitivity of 50 mV to 100 MHz, 125 mV above 100 MHz.
It will accept inputs up to 120 V rms from 1 Hz to 150 Hz, 50 V at 4 MHz, and 3 V at 120
MHz without damage to the instrument. The time base crystal is a temperature compen-
sated TCXO offering +1 ppm stability from +10° to +40° C and an aging rate of less than
+] ppm/yr. Other features include the latest ECL (Emitter Coupled Logic) circuitry; 1 Hz
resolution without switching time base. Plug-in 1Cs and circuit boards reduce assembly time
to an easy 15 hours. And you can wire it for either 120/240 VAC operation. Kit includes
handy detachable line cord, portable case with bail handle that converts to stand for best
viewing angle.

Kit SB-650,91bs. ................ 179.95* R .
e Kt 1B-1102; 12 Ibs:, Milable 5 :x 5% vedes o oo omeonmagms vmasionsss s oseses ..349.95
Send for your FREE 1972 Heathkit Catalog today | T I

HEATHKIT ELECTRONICS CENTERS - ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Apa.[ === === === ===~ ======= =
heim, 330 E. Ball Rd.; El Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St.; Red-! :::{:nc#avgzﬁ"higﬁf;énzg&)zz SChlumberger :
wood City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills,' ‘ A 1
22504 Ventura Blvd.; COLO.: Denver, 5540 W. 38th Ave.; FLA.: Miami (Hialeah), 4705 W. 16th [ Please send FREE Heathkit Catalog. 1
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law call you a meatball?

Does your boss? Today there is a course of action that may lead you
Maybe even your wife? On payday. toward these well-paying, vital positions. It is RCA
Know what? If you have read this far, you are not  Institutes.

meatball material. Because meatballs don't face the RCA Institutes is not for meatballs. RCA Institutes
present, the future, the facts. They stay put. Dream-  ¢rains you for the fields where the action is:

ing and talking. And today, more than ever staying  Computers ¢ Color TV * Automation * Communi-
put means falling behind. P retty tragic in a time cations * Industrial Electronics * And more.

when people with specific aptitudes are so necessary  RCA Institutes not only has years of experience, it
in so many interesting fields. has an exclusive line-up of tested methods:

Today huge industries depend on people with elec- 1, Hands-On Training

tronics training. Over 250 interesting experiments. As many as 22
kits with some of the programs.

2. RCA Autotext

The easy-way-to-learn method that gets you started
easier, faster.

3. Wide choice of courses and programs

Training in electronics fundamentals right up to sol-
id state technology and communications electronics.
4. Low-Cost Tuition Plans

You'll find the one just made to fit your own budget.
5. FCC License Training Money-Back Agreement
RCA Institutes’ money-back agreement assures you
of your money back if you fail to pass the FCC ex-
amination taken within six months after complet-
ing RCA Institutes’ FCC course.

RCA Institutes gets your training started even if
you've not had previous experience or training. Just
bring us your interest.

Set your own pace depending on your schedule.

If you like to tinker, fiddle, fix, put that ability to
work to do a real repair job on your future now.
Don’t wait. Get complete information right now.
No obligation. Except to yourself. Send us the at-
tached postcard. Or return the coupon.

Veterans: Train under GI Bill. Accredited Member National Home Study
Council. RCA Institutes, Inc. is licensed by—and its courses of study and
instruction facilities approved by—the N.Y. State Education Department.
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Home Study Department 758-204-0
320 W. 31 Street, New York, N.Y. 10001
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Hear Real-Life
Drama on a VHF
“Police” Radio!
The PATROLMAN® Series...

Exclusive at 1350 Radio Shack Stores

PRO-3A UHF-VHF
Car/Home Radio

AM-VHF Portable
With Squelch

VHF AM-FM
Portable

2495

VHF-FM
Car/Portable

PRO-2 VHF
Car/Home Radio
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59%
Patrolman-6

PRO-7 VHF
UHF-VHF AM-FM Automatic Scanning
Portable

Car/Home Radio

8995

PRO-8 Deluxe
Automatic Scanning
Car/Home Radio

109%

AM-VHF Aircraft
Pocket Radio

America’s first and most copied police
radios! Monitor actual squad car and
fire calls, Government weather stations,
business, 2-way radio-telephone. At our
1350 stores everywhere —see your
phone book. Or order by mail—we’l
ship anywhere in the U. S. postpaid—
add applicable sales taxes.

-1 radio shack

FREE and ALLIED RADIO STORES
g A TANDY CORPORATION COMPANY

Catalog'

2725.W. 7th Street, Fort Worth, Texas 76107

Circle 11 on reader service card

equipment

report

B & K precision 1460
triggered-sweep scope

Circle 7 on reader service card

ONLY A FEW YEARS AGO, IF YOU'D
wrapped the B & K precision 1460 trig-
gered-sweep oscilloscope in plain paper
and told me you had a full-sized scope
in the package, I'd have laughed. They
just don’t make scopes that compact!
They do now. When I put this on the
bench alongside my own old monsters, |
couldn’t believe it. It was about half as
big. This takes up no more room than a
good-sized vtvm.

The 1460 is an all solid-state in-
strument. Only one tube, the crt, a 130-
mm (a little more than 5 inches) type.
Inside the neat box are forty transistors.
S FETs and 14 diodes! This is one of the
most versatile instruments I've seen. It's
a triggered-sweep type; becoming
steadily more popular since they've got-
ten them down out of the very high-
price lab-type and into the area where
service shops can afford them.

Triggered-sweep means that any
pattern can be locked in with the well-
known twist of the wrist, on only one
(dual) knob. This controls the trigger
point, and the stability. By turning the
STABILITY control full-on (CW), you get
the old standard “recurrent-sweep™ just
as before. Here it’s called AUTOMATIC.

The sweep circuit can be used on
any of 19 ranges, from 0.5 msec/cm up
to 0.5 sec/cm, plus two fixed sweep posi-
tions, TV-H (horizontal) and Tv-v (verti-
cal). Each of these displays two cycles
(lines or frames) of the TV signal. You
can flip from one to the other and the
4610 locks in instantly. The last position
is EXT (external); also useful, as I found
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when trying to make a Lissajous figure.

For those of us who have trouble
“reading” the “seconds/centimeters”
type of calibration, being used to the
“frequency” type (including one old
goat that I know!), it's easy after a little
practice. The calibration actually means
“time per centimeter per division” of
the graticule. The graticule is divided
into 10 divisions each way, 1.0 cm apart,
horizontal and vertical. To get the time
for one full sweep, multiply the SWEEP-
knob setting by 10.

In the vertical gain control depart-
ment we have another variation. The
control is marked VOLTAGE/CM, and
works out exactly like the other one. We
have 10 divisions on the graticule; so,
1.0 V/em equals 10 volts p/p for full
deflection. This is calibrated from 0.01
V/cm up to 20 V/cm, when the direct
probe is used. Switching to the 10:1 at-
tenuator probe multiplies all of these by
10; the top range then becomes 200
V/em, or 2000 volts full scale. Before
we leave these controls, I should men-
tion that each of them has a contin-
uously-variable control.

The vertical amplifier has a band-
width from dc up to 10.0 MHz. You can
count the cycles in the burst, or see the
VITS (Vertical Interval Test Signals) in
the transmitted TV signal! The probe,
even in the direct position, has an input
impedance of 1.0 megohm with 35-pF
shunt capacitance. In the low-cap posi-
tion, this too is multiplied by 10, be-
coming 10.0 megohms and 18 pF.

Due to the very wide bandwidth of
both amplifiers, you can use the 1460 as
a Vectorscope.

The SYNC-SELECTOR has three slide
switches. These can be used to select
NOR (normal), TV-V or Tv-sinc inputs,
INT, EXT or LINE sync (the last for
sweep-alignment work), and the + or -
slope of the waveform for the trigger-
ing. The INTENSITY and FOCUS controls
are just below the crt. The two position-
ing controls just to the right of it, at the
top. On the HORIZONTAL POSITIONING
control, pulling out on the knob (which
is marked PULL 5X MAG) magnifies the
pattern 5 times.

All in all. a fine, fast, easy to use
picce of test equipment; one that'll
make money for you when properly
used! R-E



ADD-ON ELECTRONICS FOR YOUR CAR

by FRED W. HOLDER

Ten years ago, electronic accessories available to the auto buff .

were pretty much limited to transistor ignition, electronic tachome-
ters, and AM/FM radios. Transistors were just coming into their
own, IC’s were being developed, and terms like MOS and LSI were still .
fiction. Since then, the electronic circuit has shrunk in size and price to
provide a multitude of accessories for the modern car. This was emphasized ‘\
in the April 1971 Radio-Electronics article covering what Detroit offers as stan-
dard equipment and factory options.

Most of the complex electronic systems are available only as factory options.
Nevertheless, there is a formidabile list of electronic accessories you can get to en-
hance performance, entertainmentand safety whileyoudrive andto stopthieveswhen
you park. Let's see how some of these items work and what they can do for your car.




Capacitor-discharge ignition system

Several companies manufacture C-D (capacitor-dis-
charge) ignition systems that supply from 30,000 to 40,000
volts to the spark plug for improved starting, better
high-speed performance, and increased spark plug
life.

All C-D ignition systems work in the same general
way: they each have a dc-to-dc converter, a storage ele-
ment (generally a 1.5-uF capacitor), a switching element
(silicon controlled rectifier), a trigger circuit connected to
the points, and a high-voltage output transformer (gener-
ally your car’s existing coil) to generate the spark plug
voltage. A brief analysis of the Delta Mark Ten circuit
(Fig. 1) will illustrate how the elements work together.

RI
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"
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GND DIST -COIL +COIL  +BAT

Fig. 1—DELTA MARK TEN is an example of the capacitor-discharge sys-
tem of ignition.

In Fig. 1, the dc-to-dc converter (consisting of transis-
tors QI and Q2, the transformer, and the full-wage bridge
rectifier made up of diodes D1 through D4) converts the 12-
volt battery voltage to 400 Vdc. The output of the full-
wave bridge charges capacitor C3, through the primary
winding of the coil, to approximately 400 volts. Assuming
the ignition switch is on and the distributor points are
closed. current flows from the battery through R10 and the
points to ground. When the points open, current then flows
through R10, C2, and D7 1o trigger the silicon controlled
rectifier (SCR); the SCR switches on.

When the SCR turns on, it short-circuits the converter
circuit, effectively stopping converter operation, and pro-
vides a discharge path for C3 through LI, the SCR, and
the primary winding of the coil. The coil primary voltage
rises from zero to 400 volts in approximately two micro-
seconds, producing a pulse of around 40,000 voits for the
spark plug.

SCR, C3, and the coil form a resonant circuit. The fly-
wheel effect of this circuit restores unused energy to the ca-
pacitor as follows: the capacitor discharge-current flows
through the SCR and coil primary, creating a magnetic
field in the coil. This current continues to flow in the cir-
cuit until the capacitor is charged in a reverse direction to
approximately 300 volts. At this point, the current attempts
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to reverse through the SCR, turning it off. The reverse
voltage then causes the diode bridge to conduct as a short
circuit, discharging the capacitor to zero from its reverse di-
rection and recharging it towards its normal state. When
the current supplied by the coil inductance drops to zero,
the bridge returns to its normal state and the converter re-
sumes operation.

Diodes DS and D8. in conjunction with R11, serve to
discharge the triggering capacitor C2 completely while the
SCR is on. Diode D7 and resistor R8 prevent erratic trig-
gering caused by point bounce. Resistor R7 reverse biases
the SCR to prevent erratic triggering due to noise. Diode
D10 and the rf choke Li control the turnon characteristics
of the SCR.

What does all this mean to the auto owner? The per-
formance charts of Fig. 2 illustrate what Delta claims the
Mark Ten will do for you. According to several auto buffs
we've talked with, Mark Ten does everything Delta claims
it will.

Recently, Delta brought out a new model, the Mark
Ten “B” (Fig. 3), that has an improved input trigger circuit
for modern engines with emission control devices. Delta
claims their new Vari Spark circuitry controls the spark du-
ration as well as the spark intensity over all ranges of oper-
ation.

It is not possible in this article to cover all existing
C-D ignition systems. However, it may be beneficial to look
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340 tachometer.

Encing SANTY COMTROL
12 VOLT (0. G20) Oty

MALLORY'S ENGINE
safety control.

C-D IGNITION SYSTEM
for stock-cars, drag-
sters. and other types of
racers is made by Syd-
mur-York.
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FIG. 2—~PERFORMANCE CHARTS compare C-D, transistor and standard

ignition systems.

THE KNIGHT-KIT delay
wiper KG-301 operates
wiper from 1 to 60
sweeps per minute.

MALLORY IGNITION IS
breakerless.

THE MARK TEN B C-D
Ignition system.

DELAY WIPER
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at another, less-complex circuit for comparison. The COM-
PAC (manufactured by Sydmur Electronic Specialists) is
less complex than the Mark Ten. (See Fig. 4.) Nevertheless,
it has all of the basic elements necessary to a C-D ignition
system. It’s dc-to-dc converter is made up of transistor QI,
transformer T1, and diodes D1 and D2. The storage ele-
ment is capacitor C5 and switching is accomplished by the
SCR. Its trigger circuit, coupling the unit to the points, is
comprised of diode D3, resistors R4, R5, and R6. and ca-
pacitors C3 and C4. The high voltage-output transformer is
the car’s ignition coil.
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FIG. 3—IMPROVED TRIGGER CIRCUIT of the Mark Ten “B"’ is for the lat-
est engines.

Breakerless ignition system

General Motors has had breakerless ignition systems
available as optional items for several years. The GM
breakeriess system uses a magnetic pulse device to replace
the conventional distributor breaker point. According to
Mallory Electric Corporation, such systems have two major
faults: first, at low engine rpm, such as during cranking on
a cold morning. the unit puts out a weak pulse that resulits
in hard starting; second, the unit does not provide uniform
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FIG. 4—COMPAC C-D IGNITION system Is a less ambitious capacitor
discharge type.

timing over the full range of operation.

Mallory has come up with a breakerless system they
claim is superior to the magnetic pulse system. Their unit
uses a tiny computer lamp and a photocell to generate the
ignition timing pulse. In their distributor, the cam is re-
placed with a shutter wheel, that exposes the photocell to
light from the computer lamp at the precise point when the
ignition should be triggered. The pulse from the unit is
amplified and used to drive the Mallory C-D ignition sys-
tem. Mallory claims that their breakerless ignition system
will operate trouble-free throughout the life of the car.

RPM limiters

Rpm limiters are a class of governors primarily devel-
oped for high-performance and racing engines. They are
also useful 1n both marine and industrial applications to
prevent engine runaway if the load is removed. This could
happen with a broken drive line, or in the case of marine
engines, a lost propeller or a propeller breaking water. The
rpm limiter must shut the engine down momentarily when
it reaches a critical or preselected rpm. Electronics works
very well in this application because it responds rapidly
and can easily shut the engine down by killing the ignition.
There are various units on the market. The Revgard. man-
ufactured by Automotive Research Electronics (ARE), San
Jose, California, and the Mallory Engine Safety Control,
manufactured by Mallory Electric Corporation, Carson
City, Nevada, illustrate two methods of shutting the engine
down.

As shown in Fig. 5, the Mallory unit has an external
dial to preset the engine rpm limit. The adjustment is cali-
brated for 8-cylinder battery-ignition applications. For 4 or
6-cylinder engines. it is necessary to use a tachometer (o set
the upper limit. The unit connects to the ignition-points
side of the coil. At a predetermined rpm, set on the dial,
the amplifier energizes a relay that grounds the points and
turns off’ the ignition. A few milliseconds later the relay is
de-energized and the engine resumes normal operation un-
tl it again exceeds the preset rpm.

ARE’s Revgard rpm limiters are designed primarily for
use on high-performance, racing engines. ARE claims that
relay operation is too slow for racing engines; they use a
thyristor switch instead of a relay. The thyristor shunts the
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FIG. 5—THE MALLORY ENGINE SAFETY control shuts off the Ignition at
deslred rpm.

points to kill the ignition. It turns on quickly when the
points are open and turns off easily when the points close.
ARE will not provide details of how their circuit works;
however, they indicate that they do not use a “tachometer-
type circuit” to actuate the thyristor.

ARE indicated that most rpm Limiters use a “dead-
band” of 200 to 500 rpm. (Deadband is defined as the rpm
difference between shutting the engine down and restarting
it.) Their experiments with a 500-rpm deadband system
proved to be “explosive,” because quite a bit of un-
burned gas was allowed to accumulate in both the intake
manifold and the exhaust manifold. The explosion resuiting
when the engine turns on again could be large enough to
ruin an expensive blower or a cross-ram manifold. So, they
developed what they call the “liveband”, which is the
range between the point where no ignition pulses are being
removed and where all ignition pulses are removed. This is
illustrated in Fig. 6. According to ARE, liveband eliminates
backfire when the engine restarts.

Another benefit claimed by ARE for their umt is the
electrical cure of point bounce. Fig. 7 shows that Revgard
does during periods of point bounce. Since point bounce
would be interpreted by the unit as excessive rpm, the thy-
ristor will turn on and eliminate the unwanted pulse. ARE
claims that this feature will allow the engine to operate at
onc to two thousand rpm beyond the beginning of point
bounce.

There is a calibrated adjustment to set the rpm at
which the unit operates. A locknut is provided to prevent

| 150 VOLTS PEAK

7,000 RPM

7,020 RPM

7,040 RPM
_‘41 VOLT PEAK
7,060 RPM

FiG. 6—ARE LIVEBAND control removes Ignition pulses selectively as
speed increases.

the adjustment control shaft from changing during periods
of extreme vibration.

Dwell stretcher
Another problem encountered with high-performance
engines is dwell time (time during which the points are
closed and current is building up in the primary winding of
the coil). A normat single-point, single-coil ignition system
will not generally have enough dwell time at high rpm to
maintain an adequate spark to the plugs. The result is mis-
(continued on page 74}



PROGRAMMED

by LARRY ALLEN

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

STAAR CASSETTES
for the car

guided automatically to the next program capsule.
If you miss, don't worry; programed extra informa-
tion helps you to the correct answer.

Cassettes have grown popular. No loose end
dangling from a reel. No worrying about how to
thread the recorder you're going to use. No fretting
about where to store tapes—cassettes are ex-
tremely compact. Executives like them for dictation
because of the ease in handling. Prerecorded mu-
sic is not all that great on stereo cassettes, but fidel-
ity keeps improving. Music lovers now accept the
newest ones.

Compactness is an advantage in automobiles.
Eight-track cartridges take up a lot of space, but
you can fit several cassettes easily into a glove
compartment.

One disadvantage, however, has been the
awkwardness of cassette loading. Reel-hub spin-
dles must fit into sprocketed holes in the cassette
reels. Also, a capstan drive shaft must extend
through its hole in the cassette case. Therefore a
cassette machine must normally be loaded from the
top. That is, you push the cassette down into a well
above the playing mechanism. Then when you
punch the PLAY or RECORD button to move the
recording/playback and bias/erase heads in
against the tape surface. At the same time a pres-
sure roller pinches the tape between itself and the
capstan drive shaft.

in a moving car, this top-loading process gets
unhandy. So does fumbling around for operating
buttons. A Belgian inventor named Theo Staar de-
vised a mechanism which permits slot-loading. It
puts cassettes on a par with eight-track cartridges
as far as handling convenience is concerned. Once
you slide a cassette into the slot, the pressure of
pushing it into playing position engages the reel
hubs and the tape drive, and turns on the machine.
With machines that record, you simply hold in a
RECORD button as you slip the cassette into the slot.
Question: What is the purpose of the Staar cassette
system?

[C] To make the tape run smoother in an automo-

bile. Check your answer in frame 20.

[] To eliminate the awkwardness of having to fit a
cassette into the machine from the top. Turn to
frame 13 now.

{7] To improve the fidelity of cassette recordings by
holding the tape in tighter contact with the play-
back head. Move on to frame 7.

Yes and no. The capstan is part of the movable
platform in the Staar system, but the pressure roller
is not. The pressure roller (sometimes called pinch
roller) just sits there until the tape is pushed close
to it and the capstan shaft raised up through the
hole in the cassette. Then the tape catches be-
tween capstan and pressure roller, to be pulled
along as the motor turns the capstan. But the idea
that the cartridge is part of the platform suggests
vou may have guessed. Reread frame 22 and try
again.

There may be an occasional machine that in-
cludes fast-forward or rewind in a play-only format,
but such a model is rare. If you took a chance on
this answer, don’t consider yourself completely
wrong but do go back to frame 25 and choose one
of the other answers.

That’s right. Other factors that affect frequency
response are cleanness of the heads, lack of resid-
ual magnetism in the heads, and—in the case of
prerecorded music—how well the cassette was re-
corded in the first place. You're going along fine
now. Keep. up the momentum as you move up to
frame 10.

The solenoid and latching system of one ma-
chine are pictured here. In photo A, you can see the
platform latching post locked behind the ‘‘saw-
tooth™ projection of the latch bar. The spring-
loaded solenoid plunger has a pin through its end
that extends down through a siot in the latch bar.

When motion of the takeup reel ceases, the
timing circuit allows a heavy-duty switch transistor
to conduct. Heavy current flows in the coil of the
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solenoid. That pulls the plunger of the solenoid in-
ward, moving the latch bar and releasing the plat-
form post.

In photo B, you see the solenoid and latch bar
at rest after releasing the platform. The platform has
dropped down to its rest position. Notice the com-
parative positions of the motor in the two photos. In
A, with the platform up in the playing position, the
motor is high. In B, the platform has dropped down
so the motor is hardly even with the stationary
mechanism

One other feature of this shutoff mechanism: If
power is removed from the machine, enough
charge has been stored in the trigger circuit to fire
the solenoid. Therefore, the machine is not left in
the latched-up position. The latch bar moves a sec-
ond or two after power is removed, and the mecha-
nism returns to the off position.

Question: The solenoid plunger connects to the
latch bar in what manner?

[J A spring. Look in frame 12.

[ A coil of insulated electrical wire. Check frame

26.

O A pressed pin through the plunger. See frame

16.

rectly you have suddenly reached the end of this
course in cassettes. Congratulations. R-E

No, the eject button has nothing to do with au-
tomatic shutoff. Go back to frame 14 and reread.
Then pick a different answer.

Oops! You are off on the wrong foot right at the
start. As you will discover later, the playing mecha-
nism has little to do with the fidelity of reproduced
cassette music. You'd best go back and reread
frame 1 more closely closely and then check an-
other answer.

No, yes is wrong. Or rather, to get a yes here,
you should have said no. What | mean is, playback-
only machines seldom have fast-forward or fast-re-
verse. If that's clear to you and you know how the
fast forward and reverse work, go to frame 14. If
not, proceed instead to frame 27. After you read
that, you should understand the whole idea better.

Tape drive in a Staar cassette mechanism
hardly differs from that of other tape machines. in
fact, few variations occur among cassette machine
brands. The motor mounts on the raisable platform,
and the motor shaft extends below the platform.

A pulley on the motor shaft, which you can see
in photo A, drives a round rubber belt that spins the
large, heavy flywheel. The weight and inertia of the
flywheel tend to damp out any variations in motor
speed.

The capstan shaft, which is part of the flywheel,
extends through the platform back to the top side.
This is the tiny-diameter shaft tha extends up into
the cassette cartridge behind the tape. The pres-
sure roller mashes the tape tight against the cap-
stan. When the motor is on and turning, the rubber
belt drives the flywheel. Its capstan shaft spins,
turning the pressure roller and pulling the tape
along.

Machines for play-only often have an automatic
reversing feature so the user doesn’t have to slip
the cassette over at the end of play. This requires
capstans at each end of the tape. Two capstans re-
quire two flywheels. Below the platform, as you can
see in the photo B, a single rubber belt from the
motor pulley drives both flywheels. The two fly-
wheels turn continuously as long as the motor runs.
Which one is pulling the tape depends on the pres-
sure rollers, as you'll see in a later frame.
Question: Name the tape-drive sequence of a Staar
cassette recorder or playback machine.

[ Motor, motor shaft pulley, rubber drive beit, fly-
wheel, capstan shaft, and pressure roller. If this

is your answer, study frame 30.

[0 Motor, dual flywheel, capstan, drive pulley, drive

belt. Check this answer in frame 21.

[0 Reel hubs, tape, tape heads, and motor mount-
ing. Look at frame 15 for additional information
about this answer.

Yes, that’s exactly how the automatic reversing
mechanism works. And in answering this one cor-
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The speed of the tape does have an effect on
fidelity, but what's important is how fast it goes past
the head. Height of the head above the platform is
important or it might otherwise miss the tape track
completely. But head height does not affect fidelity
directly. The type of tape base means little to fidel-
ity. So this was the wrong answer choice. Go back
to frame 29, read it again, and pick another.




No. The spring is a part of the solenoid and
plunger, but it is not what links the plunger to the
platform latch bar. Just go back and study the pho-
tographs in frame 5 and you’ll probably see the cor-
rect answer there.

or

Correct. You have grasped frame 1 and the ba-
sic nature of why Teho Staar developed his unique
system of handling cassettes. Now turn to frame 22
and study the basics of how the Staar mechanism
accommodates the cassette cartridge.

TIMING
aAND. L crienain fie o) PLATFORM
SOLENOID SOLENOID LATCH
TRIGGER

<

ON TAKEUP
REEL HUB

When a cassette plays all the way to the end of
its tape, you take it out and turn it over if you want
to play the other side. Since the cassette is hidden
away inside the machine, it could sit there jammed
up against the end ad infinitum. You might forget
and leave the set for days with the machine on and
the capstan sitting there rubbing a hole through the
tape and a lump into the pressure roller. Staar auto-
matic shutoff prevents this.

The way it works, a little square cam turns with
the takeup reel hub. As the tape moves and the hub
turns, the cam flips a leaf-type switch back and
forth.

A timing-and-trigger circuit, connected to a so-
lenoid, tries to build up voltage to operate the sole-
noid. At least it tries while. the machine runs. But the
little switch clicking back and forth beside the cam
keeps the timing circuit discharged and prevents
the trigger circuit from actuating the solenoid.

When the tape comes to the end, the takeup
reel can no longer turn. With the reel hub stopped,
the cam no longer clicks the leaf-switch back and
forth. The timing circuit begins building up its volt-
age. After a second or two, the trigger voltage rises
high enough to operate the solenoid.

A latch holds the platform in the operating po-
sition. The solenoid plunger jerks inward, letting the
latch go. As the platform drops back down to its
normal position, the motion flips the cartridge out-
ward and releases the microswitch to shut the ma-
chine off.

Question: How long does it normally take for the

machine to kick out the cassette and shut off after

reaching the end of a tape?

(O It happens aimost immediately. Move on to
frame 24.

[ 't waits until you have operated the eject button.
Check frame 6.

¢

[] Only as long as it takes the timing and trigger
circuit to charge up, usually no more than two
seconds. See frame 18.

y_

You are kidding, right? You looked here just to
see what the frame says. What it says is: Go back to
frame 10 and pick the correct answer.

A play-only Staar machine reverses automati-
cally. In photo A, you can see the two latches it
takes for this particular job. Here's what happens.

You push the cartridge in, the platform raises,
and the platform post latches behind the top latch.
Meanwhile, the bottom latch has been pushed back
far enough to lock behind the platform post. Photo
B shows both latches locked.

Remember the two flywheels and two capstans
for automatic reverse? If not, look back at the B
photo in frame 10. Here in photo 16D, one view
shows the left pressure roller pressed in against the
left capstan. That's the forward, or side A, position,
with both latches locked as in photo B. The turn-on
switch activates the motor. The capstan pulls the
tape forward.

When the tape comes to its end, the same little
cam does what was described in frame 14 and
frame 5. A timing circuit builds up bias and lets a
trigger transistor actuate the solenoid. The plunger
pulls inward on the latch bar.

However, only the bottom latch is tripped. The
platform post stays in position, locked behind the
top latch, but the bottom latch moves outward and
downward (photo C). That latch pushes the rocker
bar the pressure rollers are mounted on. The other
view in photo D shows the right-side pressure roller
is now down against its capstan. This drives the
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tape in the reverse direction. A switching circuit

shifts the amplifier to different gaps on the playback

head, and the second program (side B) plays auto-
matically.

When the tape comes to the end of play in that
direction, motion of the reels again stops. The tim-
ing circuit again actuates the solenoid and this time
the plunger releases the top latch. The platform
moves back down to its off position. The machine
now shuts off completely.

Question: When a cassette comes to the end of play

@ and is ready to recerse, which latch is released to

operate the pressure roller rocker arm?

[J The top latch moves forward while the bottom
latch moves backward. Move on to frame 28.

[J The bottom latch is released and slides forward
while the top latch remains in position behind
the posts. Check your answer in frame 9.

[J The top latch releases and slides forward to
push the pressure roller rocker arm, while the
bottom latch remains locked behind the posts. If
you are correct, frame 23 will give you the good
news.

Some of the parts in that answer are correct.
However, the question indicated you should list
them in correct sequence. That was not done at all.
So turn back to frame 10 and see if you can list the
right parts in correct sequence.

The motor switch is not on the platform, but
you can be forgiven for thinking it might be since
frame 22 didn’t say. Yes, supports are part of the
platform, and the slots guide the platform into the
raised positon. But the tape head is not a part of the
platform. The tape head is stationary, and pushing
the cassette into the machine sets the tape against
the face of the head. Try a different answer for
frame 22.

Yes, it takes about two seconds tor the timing
circuit to charge up—sometimes more, sometimes

less. The little cam and switch keep the circuit dis-
écharged until motion of the tape stops. Keeping in

mind that when the timing circuit builds up enough
voltage, it sends a trigger current through a sole-
noid, turn to frame 5 and see what the solenoid is
actually accomplishing.

@ This answer was for fun. Go back to frame 29
and pick one that makes sense.

Smoothness of tape operation depends on the
motor and drive system. The main object of the
Staar mechanism ‘has nothing to do with whether

the tape runs smooth or not. It does, however, re-

late somehow to operation in an automobile. | sug-
gest you review the text of frame 1, which should
then guide you to the proper answer.

You can follow the steps of Staar oper-
ation in the photos. The secret of the mechanism
lies in a platform that contains the tape-drive cap-
stan and the reel-drive spindles and hubs. The mo-
tor, the drive belts, and the flywheel are on this plat-
form too.

This platform raises and lowers. A cassette, as
you slide it into the slot, is guided by Teflon tracks.
About halfway in, the corners of the cassette case
encounter slide posts (photo A). Applying more
pressure, you push the cartridge on back, pushing
the posts back also.

Photo B shows the platform supports (on one
side) with the platform at rest. The pressure that
pushes the slide posts backward lifts the platform
upwards, guided by the slots. Photo C pictures the
slot guides with the platform raised into playing po-
sition. To achieve this, the caesette has been
pushed all the way into the machine.

Photo D is a top view of the cassette in playing
position. You can see how the heads fit tightly
against the tape. Over at the left is the pressure
roller, and the capstan drive shaft is in its hole adja-
cent to the pressure roller. At the bottom of photo D
you can see the tops of the reel spindles projecting
up through their sprocket holes in the cartridge.

Pushing the cassette this far back trips a micro-
switch that applies voltage to the motor. The tape
starts playing automatically (or recording if you
held the RECORD button down).

Question: What parts of the cassette playback

mechanism are mounted on the movable platform

that raises as you push the cassette into the ma-
chine?

[] Capstan and flywheel, motor and drive belt, reel
drive hubs and spindle. You'll find out if you're
right in frame 29.

[ Motor switch, support guide, tape heads. Move
back to frame 17.

[] Capstan, pressure roller, and cartridge. If this is
your answer, turn back to frame 2.
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Well, the news isn’t good after all. You got
mixed up somewhere. If you think you understand
the mechanism, go back and try a new answer in
frame 16. If not, read the frame again.

That somehow sounds like it could be a cor-
rect answer, but it's not. Reread frame 16.and take
another stab at it.

Not really. It happens soon afterwards but not
immediately. The time it takes is about two seconds.
Read frame 18 and you'll be ready to go on.

Cassette recorders generaily include FAST FOR-
WARD and FAST REWIND. Machines using the Staar
system are no exception. The fast-forward knob
takes any number of shapes; one is pictured in
photo A. Play-only machines seidom have the fast-
forward or rewind function. Instead, they have auto-
matic reverse.

Photo B shows the fast-rewind pulley. It has a
rubber rim, and is coupled to one of the tape reel
drive hubs. The REWIND knob lets you hold the
pulley against the perimeter of the flywheel. The
pulley turns at high speed and spins the tape
through in a hurry, from reei B to reel A.

In this particular machine, when you hold the
knob the other way, on FAST FORWARD, a different
idler pulley (not visible in the photo) presses
against the rim of the flywheel. A rubber drive belt
turns the idler you see, but in the opposite direction
from what it turns for rewind. The tape again runs
through rapidly, but forward—from reel A to reel B.
Question: Would you normaily expect REWIND oOr
FAST FORWARD among the front panel controls of a
Staar machine designed to play prerecorded stereo
cassettes?

[ Yes. See what frame 8 says.
[ No. Read frame 27.
[ Sometimes. Move to frame 3.

Sorry. The solenoid has such a coil, for that's
what the current goes through to make the magne-
tism that pulls the plunger inward. However, none
of that has anything to do with linking the plunger
to the latch. Better go back and read frame 5 over.

“No” is essentially the correct answer for the
question in frame 25. Occasionally a machine
breaks the rule, but designers in general put auto-
matic reversing in play-only machines. At least this
is true with machines for automobiles, which gener-
ally are what use the Staar system. You're getting
along fine now. Move on to frame 14.

Bravo. There’'s a lot of important information to
understand in frame 22. Even if you answered cor-
rectly the first try, you wouldn’t lose a thing by re-
reading frame 22. Simply return to this frame when
you finish.

The tape heads are stationary. The cassette
holds the tape close to their surfaces. One head is
for playback and recording, and the other for bias
and erase. The heads are like those in other tape
recorders, with minor differences.

Frequency response has been a sore point
since cassettes came out. The tape passes the
heads at speed—1% very slow speed—1-7/8 ips.
That's half the speed of eight-track cartridges and
only a quarter the speed used for broadcast-quality
tape recordings. Music fidelity at 1-7/8 ips often
can't match what audiophiles expect.

But tape heads are improved. The magnetic
gap that puts fiux lines on the tape oxide has been
reduced considerably. With micrometric head gaps,
frequency response extends, in some machines,
beyond 12,000 Hz.

Machines that record have two heads. One is
for arasing and biasing the tape; this head may take
a supersonic signal or be actuated by direct cur-
rent. The other head also serves a dual purpose,
being used for both recording and playing back.

In play-only machines, used generally for ste-
reophonic cassette playback, only a single head is
needed. It's a complex head though, with dual
gaps. Fidelity in both kinds of machine depends on
head alignment and positioning but becomes criti-
cal in stereo players. Keeping heads clean is impor-
tant too, if you want response at its best.
Question: What three factors most seriously affect
fidelity of music played back on a stereo cassette
machine?

[] The colors of the car in which the cassette ma-
chine rides. If you think this is the answer, take
a fast look at frame 19.

[] The speed of the tape over the pressure roller,
the height of the heads above the platform, and
type of base upon which the oxide is deposited.
You will know if you are right or wrong after you
read frame 11.

[] Tape speed past the heads, size of magnetic
gap in the heads, and the kind of oxide used on
the tape. If you think this is right, turn back to
frame 4.

Right you are. Since you have that down pat,
just roll right along to the next information frame,
which is frame 25.
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THE “DIGI-MOD-N" IS A FREQUENCY
divider that can divide by any integer
from 2 to 4095. The unit is designed
around three National DM-8520 in-
tegrated circuits. Each IC contains the
functional equivalent of about 55 logic
gates. Included in each IC are:

a) the internal logic gating that per-
forms EXCLUSIVE-OR logic operations
needed to produce ashift register that has
a maximum number of stable states (the
maximum possible for the number of
flip-flops present in the register)

b) a known-state detector that per-
mits only one output pulse per cycle of
the register, and

c) provision for data input to
short-cycle the register to any cycle
length between 2 and 4095 bits

Using the Digi-Mod-N

The Digi-Mod-N can fill many
jobs, depending upon the nature of the
input and output devices. For example,
it can replace mechanical pulse counters
in many applications and provide
greater reliability.

1. The Digi-Mod-N fills many ap-
plications on the digital circuit experi-
menter/designer’s workbench, as a gen-
eral-purpose frequency divider-
scaler, not limited to powers of ten as
most scalers are! In this application it
provides the accuracy and repeatability
of true digital division.

2. It can be used as a variable fre-
quency time-base/oscillator by using a

IC INTERCONNECTIONS are shown here. This
diagram connects into circuit on facing page.

Digi-Mod-N Frequency Divider

Divide any frequency by
anything from 2 to 4095.
Digital switch panel sets up
any “‘divide by’ in seconds

by JACK CAZES

PARTS LIST

R1, R2, R3—22,000 ohms, Y-watt

IC1, 1C2, IC3—National DM-8520

Q1, Q2, Q3, Q4, Q5, Q6—2N5129

LM1, LM2, LM3—Lamp assembly, miniature, 5V
50 mA

J1 through J8—Binding posts (H. H. Smith 1517
or equal)

S1 through S13—spdt miniature toggle (Alco

MST-105 or equal)

S14—spdt momentary contact pushbutton
Miscellaneous parts: Case, 7L x 5" "W x 3"H):
PC boards: wire: solder: etc.

Complete set of transistors and IC's (#DMN-1)
are available from Electronetics Co., P.O. Box
278, Cranbury, N. J. 08512. $14.50 including
postage and insurance.

Frequency-divider board ($2.55) and lampdriver
board with iamps and lenses ($2.20) are avail-

able from Southwest Technical Products, 219
W. Rhapsody, San Antonio, Texas 78216.
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simple fixed-frequency oscillator as its
input. Adding shaping circuits results in
a variable-frequency wave synthesizer.

3. The Digi-Mod-N can serve as
an automatically recycling events
counter, programmed to produce an
output every time a given number of
events have occured. Such applications
include counting moving items such as
people entering an area, packages mov-
ing along a conveyor, etc. The input
could be a photocell circuit or a Micro-
switch while the output might be a sole-
noid-operated register, a relay, or an
alarm. Moving articles could be
counted by some convenient unit such
as tens, hundreds, dozens, etc. A pack-
aging plant could use a photocell to
count items going into a carton and the
output pulse, set to occur when the car-
ton is full, would trigger a mechanism
that removes the full box and moves an
empty one into position. A chemist
might use the divider to count oper-
ations in an automatic analyzer. Here
again, remember that the end use de-
pends upon the ingenuity of the user.

4. To make a precise motor-speed
control, use an oscillator on the input
and a phase-shifting circuit feeding a
stepping motor on the output. This
would provide variable speeds at pre-
cisely controlled, reproducible in-
crements.

5. The serial output could serve as
a recycling pseudo-random bit gener-
ator, the length of the cycle ranging
from 2 to 4095 bits, depending upon the
program switch settings.

How it works
When the outputs of two or more

TO
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BOARD

5V,
Q3 50 mA
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QUTPUT
ON FREQ
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Q4

5V,
o 05 20 ma (@) M3
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BOARD 2
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Com I I I

Qi
LAMP DRIVER CIRCUITS (top) are built on
lamp driver board. Pattern shown above.
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PROGRAM SWITCH WIRING. Arm of switches connect to IC circuit at left.

S1-512
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S12 SWITCHES

flip-flops in a shift register are fed back
to its input via an EXCLUSIVE-OR gate, a
unique progression of stable states re-
sults. Proper selection of outputs yields
a shift register with a maximum number
of stable states. This is often called a
Maximal Sequence Generaror. The three
DM-8520’s in the Digi-Mod-N are
wired so flip-flop outputs 12, 9, 8, and 5
are used to produce a maximal se-
quence generator. It is called a 12-9-8-5-
0 shift register. The maximum number
of stable states that can be obtained
with such a register is 2°-1 where 'n’ is
the total number of flip-flops present in
the system. In this case, this is 2'%-1 or
4095.

The all-ones-state (where all flip-
flops are 1n their logical *I” state) occurs
only once during each cycle. A logic
AND function is used to detect this state
when it occurs and to provide a logical
‘1" output at that time. This is the divi-
der output.

The Digi-Mod-N is programmed to
divide by numbers smaller than 4095 by
entering and presetting the register to
the bit pattern that would exist at the
flip-flop outputs when the register is in
the state that would normally have been
reached after 4096-m input pulses,
where ‘m’ is the desired divisor. Thus,
we make the register “skip” from its
initial all ones state to the (4096-m)
state by entering that bit pattern via the
program switches and depressing the
PRESET button.

For example, to divide by 1000, the
bit pattern that would normally be
present at the flip-flop outputs at the
3096 state, (4096-1000) pulses after the
all-ones-state, is set with the program
switches and entered into the register by
depressing the PRESET button. The Digi-
Mod-N “skips” over to the 3096 stable
state and can then progress 1000 steps
back to its original all-ones state.

Build your unit

The case should be punched first,
then painted, and lettering applied.
Mount the switches, binding posts, and
lamp assemblies next. | used dry-trans-
fer lettering to make all front-panel
markings.

Make two circuit boards next, us-
ing the foil patterns shown. Solder the
integrated circuits directly to the fre-
quency-divider board, being careful not
to overheat the ICs. Use L-shaped
brackets to mount the board to the in-
side of the front panel, in a vertical po-
sition. Mount the lamp driver com-
ponents next. The transistors are also
heat sensitive; so use a heat sink, such
as long-nose pliers, between the board
and the transistor while soldering each
lead. Mount the lamp-driver board onto
the frequency divider board with spac-
ers.

Finally, wire the switches and
binding posts and complete all wiring
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interconnecting them to the boards. If
an internal battery is to be used, install
a suitable battery holder, dimensions
chosen to fit the space available in the
case. Connect it to any ground (nega-
tive) and switch S13 (positive).

NOTE: The lamp-driver com-
bination is useful only for the visual ob-
servation of input and outputs that pro-
ceed at slow rates (ie., only a few
Hertz). If the end use involves only very
fast signals or if you are not interested
in visually observing these signals, omit
the lamps and the lamp driver board.

Lead dress is not critical from an
operational point of view, but neatly
placed wiring simplifies trouble-shoot-
ing and results in a more esthetically
pleasing product.

Programming the Digi-Mod-N
Programming is done by setting the
proper program bit pattern selected
from the programming chart for the
divisor desired. Note that the chart gives
the required settings for every twelfth
divisor. Since the Digi-Mod-N contains
twelve flip-flops wired as a shift register
with twelve programming inputs, the
entire bit sequence for the register is ac-
counted for by listing every twelfth
shift, i.e., the program input for every
twelfth divisor. Inputs for divisors be-
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Fig. 1—HOW TO CALCULATE divider switch

settings for numbers not listed in the program-
ming chart.

]

tween those shown in the chart are ob-
tained by interpolation.

As an example, suppose we want to
divide by 3,4,5,6,7,8,9, 10, 11, 12, or
13. We would note that the desired divi-
sor lies between 2 and 14 in the table
and would write the bit patterns for 2
and 14 next to each other and inter-
polate for the other divisors (Fig. I).

Thus, we can divide by 8 by setting
S1 thru S12:
+t 1 1t 1 1

0 0 0 1

-
g ol /]
(/i

INSULATED JUMPER

BARE JUMPER

PROGRAMMING CHART on facing page lists
all switch setting for dividing by numbers be-
tween 2 and 4094.

FREQUENCY DIVIDER board pattern is shown
top above. it measures 5 Inches In width.
Jumper wiring Is shown in iower diagram.

SCHMITT TRIGGER

MV

L=

f DIGI-MOD-N

b

SIGNAL =
IN

i

BOUNCELESS SWITCH

- f Py 18
+5
vDC TO
== DIGI-MOD-N
= ]
—AAA—

SPDT PUSH SWITCH (MOMENTARY}
OR OTHER “NOISY" INPUT DEVICE

FIG. 2—OPTIONAL CIRCUITS for use with the
frequency divider include a Schmitt trigger and
bounceless switch.

Similarly, switch settings for dividing
by any number not given in the table
(within the range of the Digi-Mod-N, of
course) would be obtained by inter-
polating between two numbers in the
table.

Testing and operation

Connect a regulated 5-volt source
to J1 and J2 and set S13 to EXT. (NOTE:
If internal batteries are used, install
them in their holder and set S13 to
INT.). Connect a square wave or pulse
generator to the INPUT (J3 and J4) and
set it to a low frequency with an output
height of 5 volts. Set the PROGRAM
switches for a given divisor and check to-
see that the output pulse rate equals the
input rate divided by the programmed
divisor. The panel lamps may be used
as indicators if the input is slow enough
to count. If not, use a scope to monitor
the input and output.

Depressing and holding the PRESET
button should stop the division and re-
set the register to its all-ones starting
state. In this condition, the input lamp
should still indicate the entering input
pulses, but the output lamp should re-
main on. Releasing the PRESET button
should permit division to begin again.

The SERIAL OUTPUT lamp should
flash on and off to indicate the individ-
ual "1” and *“0" bits as they pass
through and out of the shift register.
The relative sequence of bits at this out-
put should be identical to the sequence
in the programming chart. The SERIAL
OUTPUT can be thought of as being a

(continued on page 82)
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“At ComSonics we encourage all
our technicians and engineers to
enroll with CREI. Know why?”

WARREN BRAUN, President, ComSonics Inc., Virginia Engineer Of The Year,
ASE International Award Winner, CREI Graduate

e
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Photographed at ComSonics, Inc., Harrisonburg, Va.

“As a CREI| graduate myself,
I know the advantages of their

home-study programs. CRE| edu-
cationhas proven an excellenttool ofcon-
tinuing education for our employees and
for me. And | strongly believe in CRE!'s
ability to teach a man to learn indepen-
dently and to use reference materials on
his own.

"As President of ComSonics,| see
changes taking place in our Electronics
business every day. We're in closed cir-
cuit TV and acoustical engineering...and
pioneered in Cable TV. CRE! gives my
men the knowledge they need to work in
new areas..CREI's new course in Cable
TV is an example. The CATV industry is
expected to grow 250% in the next three
years. | know the opportunities in Cable
TV. | designed one of the first CATV sys-
tems in 1950. But technical advances are
constantly changing the field. And since
CRE!'s experts know most of what's going
on in all areas of Electronics. | know that
CREI can give my men some of the im-
portant, specialized training they'll need
to maintain our position in Cable TV and
our reputation in Electronics.

‘We've interviewed many technicians
and engineers for jobs in the past year
and had to reject them because their
knowledge is archaic and out-of-date. A
man is of no value to us if he doesn't keep
up-to-date.

Some of the biggest names in elec-
tronics buy CREI courses for their own
employees. CREI students and graduates
prove themselves on the job. They move
ahead of the pack by earning promotions
and salary increases.

The Future Belongs To You

You've been in Electronics long
enough to know that the field is chang-
ing more rapidly than ever. New indus-
tries, like Cable TV, are born almost over-
night. But surveys show that three out of
four men now working in Electronics
aren’t technically qualitied to work in
these new areas. Clearly, the future will
belong to the man who gets the right edu-
cation now.

Start Learning At Home

But what you learn depends on which
school you choose. Here's why CRE! is
among the best

‘With the CRE| program you study at
home. At your own pace. There are no
classes to miss, no work to make up. Each
lesson is explained in clear, easy-to-read
language. That's why many men do far
better in home study than they ever did
in school...even if they've been out of
school for years. Andthe study habits they
learn from CRE! are sustained through
life

As a CRE| student, you'll be assigned
to an experienced instructor who will
grade your assignments and offer con-
structive comments and criticism. |f
there's a special problem, the instructor
will work with you until you understand it
fully. You'll receive personal attention
from your instructor because he deals
with each student individually—as a class
of one.

What Will | Learn?

You'll be learning the latest in ad-
vanced technology, geared to specific
industry programs. Both theory and prac-
tical material are presented to meet all
phases of job-related training needs.

CREI courses are written for the man
who knows basic Electronics. but whose
advancement depends on keeping his
technical know-how current. You choose
what you want to learn. You study sub-
jects which help you grow and advance

CREI, A Division of the McGraw-Hill
Continuing Education Company
Dept. E1404C, 3939 Wisconsin Ave..
Washington, D.C. 20016

Programs

oCATV Engineering

Please mail me free book describing CREI

| am interested in:oCollege Credits for CRE| Study
oSpace ElectronicsoElectronic Engineering Technol-
ogyoComputersolndustrial ElectronicsoNuclear En-
gineering TechnologyaoElectronics Systems Engineer- — e
ingoNontechnical Course in Computer Programming

in your present job and which relate to
your career objectives. CRE! offers you
the opportunity to continue your educa-
tion throughout your working life

Constantly Up-Dated Courses

Because of rapid changes in Elec-
tronics, CRE!l courses are constantty
being revised and up-dated by profes-
sionals who work in Electronics every
day. New developments are included as
quickly as they occur. Right now, CRE!
students are getting the iatest up-to-the-
minute information on such things as
Cable TV, LSt chips, microminiaturization,
lasers and masers, telemetry systems,
servomechanisms, and data links. If it's
new in electronics, CREI—and you—wili
know about it!

Developed By Top Scientists
And Engineers

CRE! maintains a full-time advisory
faculty of some of the top names in Elec-
tronics. Each is a specialist in his own
field, an expert who plans and develops
CREI lesson material. After each expert
submits his course plan, it is carefully re-
viewed and written by the CRE! educa-
tional staff. Then each course is broken
down into individual lessons. And they
make certain each lesson is clear and
self-explanatory. Just the right length
for easy understanding and effective
study.

How Can | Qualify?

If you've read this far, your interest
in getting ahead in Electronics is evident
Send for our famous book on how to pre-
pare for tomorrow's jobs in Electronics—
the book that has heiped thousands of
men just like you get ahead. For your free
copy, simply mail postpaid card today.

Founded 1927

Accredited Member
of the National
Home Study Council

Free book tells you all about CRE! pro-
grams. For your copy. mail coupon., post-
paid card or write: CREI, Dept. E1404C,
3939 Wisconsin Avenue. Washington, D.C.
20016

Name Age
Address

City _State Zip Code
Employed by

G.1. 8il

Type of Present Work.

APPROVED FOR TRAINING UNDER NEW G.1. BILL
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THE RADIO-ELECTRONIC'S DIGITAL PRINT-
ing Computer (DPC) is a specialized
timer for the photo bufl who does his
own black and white or color printing.
It has several brand new circuit features
not found on any commercially avail-
able device, even those costing many
times its price. Unlike any ordinary
photo timer, the Digital Printing Com-
puter works directly in quarter stop in-
crements of time. This means it thinks
in exactly the same manner that photo
paper does. There’s now no more guess-
work or fancy math involved any more—
the computer does it for you. If your
prints turn out a half a stop too light,
just advance the computer two quarter
stop clicks for a perfect print. If you de-
cide to retard your enlarger a stop or
two, just click the exposure computer
just as much the opposite way, and
you're right back where you started—
with no guesswork and no math.

The instrument uses all integrated
circuits and a very simple switching sys-
tem that gives permanent calibration
and unbeatable long-term accuracy.
Both these features are picked up by
counting cycles of the stable 60-hertz
power-line instead of relying on tradi-
tional resistor-capacitor timing schemes
that have to be calibrated and drift with
age.

You get a range of 29 quarter-stop
increments, ranging from 0.5 to 64 sec-
onds, set and read by two overlapping,
easy-to-read, red backlit dials. In addi-
tion to its “by stops” unique operation,
you get all the other features normally
found on high-quality timers, including
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Build RE’s
Digital Printing
Computer

Don’t leave f-stop thinking outside the
darkroom. This photo timer has f-stop settings
for the ultimate in timing prints and

enlargements

by DON LANCASTER and LEON SCHOENFELD

a safety isolated remote control for foot
switches, three-wire inputs, outputs and
safety ground, dual-complementary EN-
LARGER-SAFELIGHT outputs, focus over-
ride and an emergency stop panic but-
ton.

About stops

Photographic papers work on a
logarithmic rather than on a linear
basis. This means you double the light
every time you want to go one stop
darker. Thus, going from 1 second to 2
seconds exposure time will make a one
stop darker exposure. But, going from
31 seconds to 32 seconds will have prac-
tically no effect. It's not the tinre differ-
ence that counts, but how much time or
light you add as a percentage of what
you already have. If a 1 f-stop differ-
ence is a 2:1 time or light ratio, a one-
half stop difference would be a 1.41
time or light ratio, and a quarter stop
difference would be only a 1.2 time or
light ratio. Incidentally, a quarter-stop
is cutting things pretty fine—few photo
experts could spot a quarter stop change
even in critical color work. Table I
shows the actual time values you get for
each quarter-stop increment.

The DPC is a real digital computer
that you program as a frequency syn-
thesizer. It generates the needed times
to very high accuracy and in the re-
quired log scale quarter-stop in-
crements. Figure | shows the block dia-
gram.
The 60-Hz power-line frequency is
divided down by six to get a train of 0.1-
second reference pulses. These are

counted by two cascaded counters,
called the F-STOP counter and the BASE-
LINE counter. The f-stop counter di-
vides the 0.1-second reference pulses to
switch selectable basic output times of
0.5, 0.6, 0.7, 0.8, 1, 1.2, 1.4, 1.6, and 2.0
seconds, giving either an exact or ex-
tremely accurate approximation to a -1
stop, -3/4 stop, -1/2 stop, -1/4 stop,

BASELINE
o 1-sTOP _EXPOSURE _
CORRECTION - |
#AT Qo TT g'? ?T |
L 1]
1 1 | | 1.1 ]
IC3,1c4
: 1c2 |
-5,6,7,840,12 | __|.
" Vaie.or20 [ |24 816 0R
| COUNTER 32

10 PPS PULSES ONLY |

| DURING ON-TIME

10 PPS
REFERENCE
18 SYNCHRONIZER
1IC4 1CY
0 .
I | STOP
| SAFETY
RE?S;EZNCE ISOLATION
RYI
START
-+ K x e c
N
. | o— SAFELIGHT
Y o—w ENLARGER
N.O

FIG. 1 FUNCTIONAL BLOCK DIAGRAM of the
digital printing computer. Four IC's and a
printed-circuit board simplity Its construction.



baseline exposure, +1/4 stop, +1/2
stop. +3 +4 stop. or + | stop exposure
value. The baseline counter extends the
J-stop counter’s range to 1, 2, 4, 8, 16, or
32 seconds. Together the two give you a
continuous range of 0.5 to 64 seconds in

53 85 58

u u - PWR LINE W) TE
= SAFEUTE wHITE

-== N WHITE

INE BLK =2

4= SAFELITE Bux
== ENL. BLK

GRN SAFETY

S sS4
FIG. 2—-EXTERNAL COMPONENTS connect to
the circuit board as shown In this diagram.

ADD JUMPERS
AS SHOWN,
COMPONENT SIDE

5/32"DRILL NO. 67 DRILL(TYP)

NO. 56 DRILL (TYP)
/ . @ » -
J —

L P
. . M

e oRiLL s .
. YR, -

! REQ'D 1/16" G-10 PC MAT'L

FIG. 3—PC BOARD MECHANICAL DETAILS.
Drill as indicated then install the jumpers.

quarter-stop increments. Considerable
overlap is provided by the two counters
for ease of operation.

The computer acts independently
each time as a one-shot counter. Every
time the START switch is depressed, a
special synchronizer locks the counter
to the power-line, loads the proper divi-
sion ratio into the fstop counter, resets
the baseline counter, and starts the

count process. When the count is fin-
ished the synchronizer goes back to its
initial or WAIT state. During the count-
ing time, a signal is routed to a safety
isolating relay that turns the safelight
off and the enlarger on for the timing
duration.

The remaining switching is omitted
in Fig. 1 for simplicity. The other circui-
try lets you bypass the timer for focus-
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FIG. 4—COMPONENT SIDE OF THE BOARD showing the external con-
nections and the location of major components. Be sure to observe polar-
ity of the diodes and electrolytics.
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FIG. 5—SCHEMATIC OF THE DPC. The selector switches are mounted directly on the PC board to
minimize point-to-point wiring. The IC frequency dividers are clocked by the powerline.

Resistors
R1, R2, R6—470-ohm, %-watt carbon
R3--680-ohm, Y-watt carbon
R4—100-ohm, %-watt carbon
R5—3300-ohm, Y-watt carbon
R7-9—-2200-ohm, Y-watt carbon
R10—-4700-ohm, %-watt carbon
R11, 13—10,000-ohm, Y-watt carbon
R12—27-ohm, %-watt carbon

Capacitors
C1-2500 uF, 10-volt electrolytic
C2—47 or 50 uF, 15-volt electrolytic
C3—0.02 uF, 50-volt Mylar
C4—10 pF, 15-volt electrolytic
C5—0.1 uF, 10-volt disc ceramic

Semiconductors
D1, 15—1-amp, 50 piV silicon power diode,
1N5061 or equiv.
D2-14=Silicon computer diode,
equivalent
D16—5.1-volt, 1-watt Zener diode, 1N4733 or
equiv.

52

1N914 or

PARTS LIST

IC1—MC7473P or SN7473N TTL dual flip-flop
IC2—-MC7493P or SN7493N TTL divide-by-six-
teen counter

IC3—MC4018P programmable binary divider,
TTL

IC4—-MC7492P or SN7492N TTL divide-by-
twelve counter

Q1, Q2—-2N5129 transistor

Miscellaneous
RY1—6-volt spdt relay, 300-ohm coil, 2-amp
contacts
S1-—1-pole,
switch
Mallory 3226J, Do not substitute,
§2—2-pole, 9-position non-shorting selector
switch
Mallory 3229J, Do not substitute.
$3, S4—spst momentary pushbutton
S5—1-pole, 3-position, rotary selector switch, 2-
amp 110 V contacts, non-shorting
T1—6.3-voit, 1.2-ampere filament transformer,
Triad F-14X, Stancor P6134, or equal
F1—0.5 amp, 3AG fuse and PC mounting clips

6-position non-shorting selector

RADIO-ELECTRONICS @ APRIL 1972
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LM1, LM2—No. 47 pilot lamp, 6.3 volts, 150 mA.

MISC: 4% x 6" PC board (See text and Fig. 3,
4 and 5),.case, bottom ‘plate, end brack-
ets (2); switch hardware; 1%* push-on
knobs; dial assemblies Including %"
knob (2), (See Fig. 6 and 7). mounting
bracket and red fliter (APM 1813-27-R5)
and socket for pilot lamps (2); 3 prong
ac safety outlets (2); PC board mount-
ing brackets (2); Line cord and strain
relief; feet (4); 6-32 hardware; jumpers,
sleeving, wire, solder, ground lug, re-
mote control plug and socket, etc. . . .

Note: The following are available from South-
west Technical Products, 217 West
Rhapsody, San Antonio, Texas, 78216:
PC Board, etched and drilled #ET-1
$6.25. Complete kit of- all parts, except
case. ETC-1, $34.25. Any and all individ-
ual parts-also available.



TABLE 1
AVAILABLE QUARTER STOP TIME INCREMENTS

F-STOP CORRECTION FACTOR SETTING (S2)

-1 | -3/4|-1/2]|-1/4 0 |+1/4]+1/2|+3/4]| +1

1 05| 06| 07| 08| 10| 1.2{ 14| 16| 2.0

BASELINE 2 1.0 12} 14 16| 20| 24] 28| 32| 40
EXPOSURE 4 20| 24| 28| 32| 40| 48| 56| 6.4| 8.0
SETTING 8 40| 48| 56| 64| 80| 96|11.2]128}16.0

(s1) 16 80| 9.6]11.2|12.8| 16.019.2|22.4 | 25.6 | 32.0

32 [ 16.0| 19.2(22.4| 25.6| 32.0| 38.4 (44.8 | 51.2 64.0

FIG. 6-PATTERN FOR THE PC BOARD. It Is 6 inches wide and 4% inches high overall. Use It to
make photographic copy for your board.

FIG. 7—PATTERNS FOR THE SELECTOR DIALS. The 3-inch circles—as photo negatives—can be
mounted on or laminated to thicker plastic.

ing, stop in the middle of a time cycle if
you make a mistake, or remotely con-
trol any of the functions with a foot
switch or two.

The complete schematic and parts
list appear in Fig. 5. Note that the two
single deck rotary switches do all the
time switching. These mount directly on
the PC board for very low cost and min-
imum external wiring.

Construction

A printed-circuit board is a must
for this project and may be obtained
commercially or the pattern in Fig. 6
may be used. Drilling and layout details
are given in Figs. 2 and 3. Fig. 4 shows
component and wiring locations.

PC assembly is begun with the six-
teen jumpers. These are mounted on the
component side exactly where shown.
Sleeving should be used on the two
longest jumpers. The IC’s are mounted
next, noting carefully the alignment dot
and notch. IC numbering is counter-
clockwise from the notch when viewed
from the top, starting with pin 1. Use a
small iron and fine solder for the IC’s,
and follow up with a close inspection
with a magnifying glass.

The remainder of the components
are then mounted on the component
side except for the large switches. Note
particularly the type and orientation of
the diodes, as well as the + and - ter-
minals on the capacitors. Start with the
smaller components and finish up with
the transformer, large electrolytic, and
relay.

The board may then be flipped
over and the switches may be mounted.
Half of each switch terminal is cut away
so the switch terminals may be freely
passed through the holes in the PC
board. The switches mount on the foil
side. The common terminal is wired to a
small jumper and then terminated on its
foil pad. Be sure the common switch
terminal goes “straight through” the
other terminals to reach its common
pad; otherwise the switch will be
jumped one position and the unit will

(continued on page 73)

DIAL (THIN PLASTIC
WITH NEGATIVE GLUED
OR LAMINATED IN PLACE)

LMi OR LM2

PANEL
- WITH RED
/ FILTER
SMALL KNOB LAMP BRACKET
EPOXIED - - PC BOARD
DIAL
PC
™~ MOUNTING
BRACKET
BOTTOM
=4 T PLATE

FIG. 8—CONSTRUCTION AND MOUNTING DE-
TAILS for selector switches, dlals and PC
board.
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8-Track Gar Tape
Player Repairs

Six case histories of automotive-type

tape-cartridge player repairs

by JOSEPH J. CARR

THE EIGHT-TRACK TAPE PLAYER
has, for many people, replaced the auto
radio as the primary automotive enter-
tainment. The radio’s lack of program
choice and annoying commercials have
pushed it into a back seat, as far as
many listeners are concerned. Because
of the tape player’s immense popularity
it will become increasingly difficult to
find a service shop that can gracefully
refuse to repair units.owned by old and
valued customers. Let us take a close
look at some of the most common tape-
player ailments, their causes and reme-
dies.

Automotive electronics has grown
to be such a big business that the jargon
makers have even given the field it’s
own special name: Autotronics. Now
that Autotronics has matured into a spe-
cialized field it may be wise to consider
offering this service to your customers.
Very little extra equipment will be re-
quired for the average TV technician. A
tape repair bench takes up very little
space. An audio frequency generator
and a signal tracer will be needed. A
vtvm is also a must, preferably one with
0.5, 1.5, 5, and 15-volt scales. Since most
eight-track players are automotive units
it will be necessary to invest in a decent
12-volt battery eliminator. Tape players
normally use a solenoid to change pro-
grams. It can draw—for a second or so—
up to 10 amperes. The supply. there-
fore, must be able to supply a 10-amp
intermittent load without dragging
down the output voltage. Most of the
battery eliminators available will
handle these requirements nicely. A do-
it-yourself kit can help keep costs down.

Also handy on a tape-player repair
bench will be various tape cartridges
used for test purposes. There are several
that have recorded segments for check-
ing speed. azimuth, crosstalk, wow, and
flutter. Motorola, Delco, GC, and RCA
offer such tapes. All are handy. because
none of them are best in all tests. Also
keep an empty cartridge around. This is
used when the customer’s complaint is
“breaking tapes” or when the machine
must be operated upside-down. The
reason for this is that many tape car-
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tridges develop enough drag when
turned over to snap the tape. Since no-
body seems to offer empty tape car-
tridges it is necessary to make your own.
Merely strip the tape out of a defective
cartridge or, if none are avail-
able, out of a low-cost “cleaning” car-
tridge.

Case of the three complaints

The first case is a Delco T-400 se-
ries tape player. These are the slim-line
players used in many late model Gen-
eral Motors cars. This machine uses a
heavy-duty transistor-regulated motor
to drive a flywheel-capstan assembly
via a rubber drive belt. Track, and
therefore, program changing is accom-
plished by a solenoid—cam assembly.
An arm on the solenoid plunger pushes
the cam. It, in turn, sets the head height.
A small screw on the head carriage al-
lows for minor corrections in head
height so that crosstalk can be elimi-
nated. A spring supplies the tension that
holds both the cam and the head in po-
sition.

In past models of the T-400 that so-
lenoid was fired by an SCR. The man-
ual and automatic track change switches
supplied a signal to the SCR gate termi-
nal. This initiated the change cycle by
turning on the SCR. The solenoid wind-
ing was in series with the SCR anode. It
would, therefore, energize whenever the
SCR was conducting. The SCR was
turned off by a little glass-enclosed ther-
mal circuit breaker in series with the so-
lenoid winding. It would open circuit
(hopefully) every time the solenoid was
fired. Later models of the T-400 use a
simpler method of energizing the sole-
noid.

This particular tape player came in
with three separate complaints . . . all
of them common in T-400 series ma-
chines. This player often failed to
change tracks, would also occasionally
run slow or wow excessively, and had
the habit of producing a rattle cvery
time the car hit a bump.

Complaint No. 1
This particular T-400, being out of

a 1970 Buick, used the simpler solenoid
(Fig. 1) and switch track changing sys-
tem. When the manual programming
switch was depressed the ammeter on
the power supply would leap up several
amps. The solenoid could be heard at
these times (it has a very loud “thunk-
ing” sound). This sound generally
means that the solenoid itself is in good
shape. Lifting the tension spring (see
Fig. 1) just a little bit allows us to move

ARM -

. 1
FIG. 1—-DELCO EIGHT-TRACK T-400, shows
track change and carriage head assemblies

the head carriage assembly by hand. It
was not binding and would move freely
through its entire travel. On the T-400
player this usually means that the head
carriage isn’t under enough tension. The
condition is corrected merely by lifting
that part of the tension spring that rests
on the head carriage and bending it
back slightly. Not much rebending is
necessary—don’t go overboard!

Complaint No. 2

There are several main causes of
slow speed and wow in all tape players.
One is the motor. These motors have an
internal centrifugal speed governor. The
motor can be “rough checked” by re-
moving the drive belt and observing the
motor shaft. 1t should speed up consid-
erably when the load is removed. Grip
the motor pully firmly between your
fingertips. The motor should exhibit a
fair degree of torque and should resume
its normal speed rapidly upon being re-



leased. Another cause of speed prob-
lems is dirt or tape oxide in the capstan
assembly. Clean this dirt out every time
the player is repaired or, in any event, at
least once a year. A stretched or worn
drive belt is also frequently the cause of
speed problems.

In this particular case. the problem
was the pinch arm not seating properly
in the locking slot on the side of the
tape cartridge. The post the pinch arm
is mounted on is made of soft metal that
bends easily. If—as in this case—the post
is bent, the pinch arm cannot reach the
slot. This keeps the pinch roller inside
the cartridge from pressing against the
capstan shaft.

Complaint No. 3

“Rattles when going over bumps”
has been a common T-400 complaint
for the past couple of years. The cause
is usually traced to a sloppy fit between
the solenoid plunger and its guide. This
assembly can be seen in Figs. | and 2.
The cure is to slide a piece of insulated
tubing over each of the wings on the
guide as shown in Fig. 2. Some trim-

~— ____SOLENOID
‘ I PLUNGER

INSULATED
SLEEVING

FIG. 2—SOLENOID PLUNGER causes rattie
when loose. Insulated sleeving cures the rattie.

ming may be necessary lest the plunger
be unable to pull all the way in.

Complaint No. 4

This complaint also involves a
Delco tape player. This type unit is the
older and bulkier T-200 series. The
owner's complaint was that the player
would lose its right channel whenever
the car was jarred or hit a bump. Signal
tracing (see circuit, Fig. 3) turned up the
fact that the volume control was at
fault. Fig. 4 shows the control with its
front section damaged. This is rather
common on underdash-mounted tape
players. It seems that passengers’ legs
want to occupy the same space as the
equipment.

FROM TAPE
PREAMPLIFIER ™ J’

1t
/
A~ %Z.ZK
-B

e
TO AUDIO

Y = DRIVER
STAGES

TO TONE =
CIRCUIT = /

]

v
390 % TO FEEDBACK
NETWORK

FIG. 3—A SIMPLE ONE—voltage at B but not at
C pinpolnted an open volume control.

FIG. 4—KICKED BY A RIDER, this unit still
worked—with one intermittent channel.

Complaint No. 5

This case involved a Craig model
3121 eight-track tape player. The owner
said that it kept blowing fuses even
when a fuse twice the rated size was
used. This model uses a solenoid to
hold in the pinch arm. An eject switch
de-energizes the solenoid and kicks the

MAIN (HOLDING)  SOLENOID
SOLENOID PLUNGER
coiL
st
+14
N r oS ool

7 I
LOwW
_RESISTANCE
v~ PULL-IN

L e I coiL
4
?
]

"EJECT" SWITCH

FIG. 5—CRAIG 3121. The two switches must
operate simultaneously or the fuses blow.

cartridge out of the machine. The cir-
cuit, shown in Fig. 5, is rather odd. Both
switches must be operated together or
the low-resistance winding of the sole-
noid is shunted to ground. This causes
the heavy current that pops the fuse.
The switch actuating arms can be ad-
justed by bending, to restore the Craig
to normal operation. Determine which
of the two arms is failing to hit prop-
erly, then make the adjustments.

Complaint No. 6

Another Craig tape player was in
the dock in this case. The complaint was
weak and distorted output. A bench
check showed that one channel was nor-
mal. The audio output stage of this set
uses a pair of 6-watt pnp transistorsin a
stacked totem-pole circuit. The dif-
ference between this circuit and the
quasi-complimentary circuit is that
phase is inverted by a split-secondary
interstage transformer rather than
through complementary transistors.

The voltage readings in Fig. 6 ex-
plain why this circuit is considered rela-
tively easy 1o troubleshoot. The supply
voltage is split between the two transis-
tors. At point B in Fig. 6 we measure
the full supply voltage. At point A we
find approximately one half that

+14VDC
DRIVER iB
COLLECTOR ) FUSE WIRE
DRIVER
TRANS
A
- |
le 10 BIAS (, T0
= NETWORK SPEAKER
FUSE WIRE
+7VDC
+14vDC

FIG. 6—AUDIO OUTPUT STAGE found in the
Cralg and many other Imported tape players

amount. In this set the voltage at point
A was around | to 1'% volts, indicating
that the lower transistor was leaky. New
transistors fixed the player. (Output
transistors are usually matched so use
matched pairs as replacements.)

In this type of set the wires to the
emitters of the power transistors are
really stretched-out fuse resistors. They
may well be charred and may require
replacement. Also, be careful when us-
ing universal replacement transistors.
These are 6-watt units. Some replace-
ment substitution guides list transistors
that are considerably lower powered
than the originals. In.one case where the
author was involved the guide called for
a 150-milliwatt transistor to replace a 6-
watt Japanese number . . . it blew im-
mediately. R-E
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With Sylvania's 3 lines of color tubes, you can meet it.
Customers’ wallets come in different sizes.
Thick, thin and in-between.

With Sylvania’s 3 complete families of replace-
ment color picture tubes, you can be sure of having
the right-priced tube for each one.

At the top end of the line, you’ve got the color
bright 85°XR , the tube with our brightest phos-
phors and X-ray inhibiting glass.

And in the middle,you have the color bright 85%
RE. This is the tube that brought color TV out of
the dark ages. Its bright rare-earth phosphors still

Every man has his price.

make it the tube to watch.

For economy, there is the color screen 85 family
of replacement tubes. But, economy doesn’t mean
cheap construction. You can still give your cus-
tomer features like Sylvania’s Sharp-Spot electron
gun and a rare-carth phosphor screen without
breaking his budget.

When you sell Sylvania, you're selling from the
broadest line in the industry. You’ll have the tube
to match the set.

And a price to
match the wallet. GENERAL TELEEPHONE & ELECTRONICS

L) J
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how to desig
your own sohd-state
audio amplifier

For long and reliable life, a transistor

must operate within several fairly rigid

limits. Let’s look at these boundaries and

see how to use them to our advantage.

by MANNIE HOROWITZ*

TRANSISTOR DATA SHEETS SUPPLIED
by the various manufacturers can
roughly be divided into two sections.
One defines the electrical, mechanical
and thermal characteristics of the de-
vice. The second section indicates the
maximum ratings beyond which oper-
ation is hazardous to the transistor:
Many of the characteristics of the tran-
sistor and methods of applying these
characteristics, have been discussed in
previous articles. Here, the discussion
will center on information contained in
the second group of data defining the
various limits of the device.

Bipolar transistors

In the article on diodes, the defini-
tions of Zener and avalanche break-
downs were discussed. Breakdown char-
acteristics were applied to the device
when it was reverse-biased—its anode
negative with respect to the cathode.
We saw that above a specific applied
voltage peculiar to the individual diode,
it would break down and start con-
ducting large amounts of current. The
diode was considered to be in avalanche
condition if the breakdown voltage was
above about 6 and in a Zener break-
down condition if the voltage was below
S, with a combination of the two char-
acteristics evident for breakdown be-
tween 5 and 6 volts.

The collector-base junction of a
transistor is reverse-biased in normal
audio amplifier circuit applications. The
junction will break down above a volt-
age referred to as Viricko = BVcno.
(In the following discussion, the first
symbol shown is the preferred JEDEC
notation for a limiting value. Sub-
sequent symbols, also frequently used
in the literature, indicate the same char-
acteristic.) No voltages applied to any
pair of terminals or leads of a transistor,
should ever exceed the Vacno rating.

A tighter limit imposed on the
transistor is the breakdown voltage be-

tween the collector and emitter. The
*Chief Project Engineer. EICO Electronic Instrument Co.

voltage is at its maximum when a re-
verse bias is applied between the base
and emitter terminals. Here, the sym-
bols for the breakdown voltage are
V(“n)cgv = BVcev. Starting with
Varicev. the highest collector to emitter
breakdown voltage, other collector to
emitter breakdown voltage in descend-
ing order of magnitude are:
V("R)CES=BVCESy when the base-
emitter junction is
short-circuited,
V@RricER =BVcer, when a resistor, R
is connected be-
tween the base
and emitter, and
V(HRK‘.EO=BVCEO, when the base-
emitter junction is
open circuited.
It is obvious that the smaller the resistor
placed across the base-emitter junction,
the higher the breakdown voltage will
be. The voltage may even be specified
for the presence of a particular circuit
that may be placed between the base
and emitter. In this case. the symbol is
Viricex = BVeex.

The various breakdown voltages
occur at low collector currents. At high
current, the breakdown voltage is re-
duced and 1s referred to as a sustaining
voltage. It is simply noted by placing
the symbol “(sus)” after the particular
breakdown voltage notation. Sustaining

Ic

/\ “

V(BRicEOISUS) V(BRICEO

FIG. 1—COLLECTOR CHARACTERISTICS
showing breakdown and sustaining voltages
when the base circuit is open.

voltage should be specified at the spe-
cific current used in a circuit. A hypo-
thetical collector characteristic curve
showing Viceo and VsricEotsus) 18 10
Fig. L.

The base-emitter junction forms a
diode subject to Zener or avalanche
breakdown when reverse biased. This
voltage, V@®REBO = BVEHO. should not
be exceeded at any time. Special pre-
cautions must be taken when operating
in a push-pull Class AB or Class B
mode, for a reverse signal is applied to
this junction for a portion of the cycle.

Other maximum ratings which
must not be exceeded are the collector
and base current limits, power dis-
sipation at specific operating tempera-
tures, and the specific maximum tem-
peratures when storing, operating and
soldering a device into the circuit.

Junction tield-ettect transistor

Similar to bipolar devices, the
JFET’s are encumbered by limiting fac-
tors. The obvious limiting voltages are:
=BVgss. the gate-to-source

breakdown voltage
with the drain con-
nected to the
source,

Viwnes =BVnas, the  drain-to-gate
voltage with the
source connected
to the drain,

Vsrnss =BVpss, the drain-to-
source voltage
with the gate con-
nected to the
source and

Vwrmsx =BVpsx, the drain-to-
source voltage with
the gate at a speci-
fied voltage with re-
spect to the source.

All these voltages are specitied on tran-
sistor data sheets. as being identical in
value.

The maximum allowable drain
power dissipation. drain current and the
various temperatures are normally
stated on data sheets and should. of

Vsrss
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course, not be exceeded in any design.

Secondary breakdown

JFET's and small-signal bipolar
transistors should not be forced to oper-
ate outside the limits set by the max-
imum-power-dissipation hyperbola dis-
cussed in the article on power
amplifiers. More stringent restrictions
are placed on medium- and high-power
bipolar devices by a phenomenon
known as second breakdown.

A transistor is subject to second
breakdown when there is a substantial
amount of collector current while the
collector-emitter voltage, although
within all ratings, is relatively high. This
phenomenon may occur even if the
transistor is operating well within its
maximum-power-dissipation rating. At
one specific combination of Ip and V¢,
the collector-emitter voltage drops sud-
denly and the collector current rises
rapidly. A curve illustrating this is in
Fig. 2, where at Vg (sus) and Isgc, the

Ic

Isec -

/ T

Vsec V(riSUS! V(gR)

FIG. 2—SECOND BREAKDOWN Is indicated
when, at some value of Ic and Vg, the collec-
tor-emitter voltage drops and Ic soars.

transistor goes into a second-breakdown
state. The voltage across the device in
this state is Vsge.

Second breakdown is usually ex-
plained by stating: “large amounts of
current flow through a tiny area of
semiconductor material causing local
overheating producing breakdown.”
Once a device is in second breakdown,
the transistor is usually destroyed.

Several precautions should be
taken to minimize the chances of sec-
ond breakdown.

1. Keep the collector-emitter volt-
age to the minimum consistent with the
design requirements.

2. Use single diffused rather than
double or triple diffused devices, if this
restriction is at all compatible with the
circuit.

3. Check the frequency require-
ments of the circuit carefully. Use the
transistor with the lowest high-fre-
quency cutoff specification that will sat-
isfy a design. (The frequency character-
istics of a transistor will be discussed in

a future article.)

4. Watch out for inductive loads!
When a transistor is reverse-biased dur-
ing a portion of a cycle, it will theo-
retically not conduct current. However,
when the voltage across the transistor is
high, an inductive load will discharge
current through the device. Current
through a small area of the semiconduc-
tor flows while Vg is large—the perfect
situation to initiate second breakdown.
In this case, the proper precaution is to
keep the reverse base-emitter voltage as
small as practical so that Vggricgv is
minimized while the resistor in that cir-
cuit is large.

Once transistors have been de-
signed into an audio output circuit, it
can be checked against safe-operating-
area curves, to ascertain if the transis-
tors are operating within the boundaries
necessary to avoid second breakdown.
These safe operating curves are pro-
vided by the manufacturer of the de-
vice. Curves of this type for the 2N 3055
transistor are shown in Fig. 3.

A circuit should be established and
tests performed to ascertain if the load
line for a transistor is within the limits
set by the curves. Thus if there is a 100-
msec pulse through the transistor, the
load line for the transistor should be be-
low the curve marked 100 msec. Sim-
ilarly, if there is a 100-psec pulse in the
collector circuit, the load line for the
transistor should fall below the curve
marked 100 psec. As the pulses get
longer, the limiting curves get more se-
vere. For intermediate size pulses not
shown on the curves, the limits can be
determined by ‘interpolation. It is ob-
vious that for a pulse of any duration, a
safe load line will fall below the curve
marked dc operation. However, this se-

vere limit is not required for the load
line should shorter pulses be repro-
duced.

The question may arise as to how
the load line may vary with the duration
time of the pulse. In a previous article,
we drew the dc and ac load lines and
disregard their dependendency on fre-
quency. It should be obvious that an in-
ductive load line, such as due to a trans-
former or speaker load, is frequency
sensitive, and will vary in shape and size
with the duration of the pulses.

In testing a circuit, sinewaves
rather than pulses may be used. Here,
operation can be considered safe if the
load falls below the pulse limit curve of
f/2 seconds, where f is the frequency of
the sinewave.

The circuit may also be tested by
using the actual haphazard signal, such
as music or speech. normally present at
the output of an audio amplifier. In this
case, the load lines, continuously
varying. should fall below the dc oper-
ation curve in Fig. 3. This is a severe test
and more indicative of transistor safety
in operation than a test performed with
any other type of signal.

To perform the test, the transistor
in the output circuit can be connected to
a calibrated scope in the arrangement
shown in Fig. 4.

The collector current flows through
Rg. The voltage across Rg is then pro-
portional to collector current l¢. This
voltage is plotted on the vertical axis of
the scope, in terms of collector current.
At the same time, the collector-emitter
voltage is applied to the horizontal in-
put of the calibrated scope. The Veg-Ic
plot on the scope is the load line of the
transistor. Vary the frequency fed to the
amplifier or change the type of load,

X < FOR SINGLE NONREPETITIVE PULSE
Ic MAX (CONTINUOUS)
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FIG. 3—SAFE-OPERATING CURVES for the 2N3055 transistor. Its circult should be designed so load
line falls below the curves related to the type of operation.
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FIG. 4—TEST SET-UP used to determine
whether the transistor.|s operating within limits
set by Its safe-operating curves.

and the load line plot on the scape will
be altered. To attain a safe operating
condition, no point on the load line is to
be above the limits set by the curve in
Fig. 3 at any frequency of operation, for
any load, and at any power output level.
Identical test arrangements can be
made for transistors in push-pull and
output-transformerless circuits, measur-
ing Ic and Vegacross one output device
at a time.

Thermal circuits and limits

The primary source of heat in the
bipolar transistor is the power dis-
sipated at the collector junction. The
contribution of heat generated at the
base-emitter junction to the final tem-
perature of the device, is relatively neg-
ligible. The maximum operating junc-
tion temperature for silicon transistors
is usually specified at 200°C while for
germanium devices, it is limited to
100°C.

The heat generated within the tran-
sistor must be removed from the junc-
tion as it is being generated, if the tran-
sistor is not to become too hot and
break down. There is a thermal resis-
tance, #, (units are in degrees Celsius
per watt) which resists the flow of heat
from the junction. The thermal resis-
tance between the junction and the case
of the transistor is #jc. The case is
cooled by the surrounding air which is
normally at a lower temperature than is
the case. There is a thermal resistance
between the case and the air, assigned
the symbol fica.

Because the surface area of the case
is small, very little air can flow over it
within a specified period of time, to re-
move the heat. The case is usually
mounted on a large metal surface or
sink. It has a large area exposed to the
ambient temperature. There is, how-
ever, a thermal resistance between the
case and the sink, fics, and between the
sink and the air, 6sa. It is obvious that
0CA = (’cs + 0,\‘,\, but it should be noted
that fca is smaller when a heat sink is
present than when only the case

is exposed to the. air. The thermal resis-
tance between the case and sink, fcs,
can be relatively large, but may be re-
duced if silicone grease is used between
the case and sink to assure good con-
duction between the surfaces.

Electronic circuits frequently re-
quire that the case (usually connected to
the transistor collector be insulated
from the grounded heat sink. A mica in-
sulator is usually placed between the
case and sink: The thermal resistance
between the case and sink is increased
when the mica is used, but this is
unavoidable. Once again, the situation
can be minimized by applying silicone
grease to both sides of the washer. Typi-
cally, when a plain mica washer is used,
fcs is about 0.8°C/W. The addition of
silicone grease reduces fcs to approxi-
mately 0.4°C/W. Compare this with the
thermal resistance when no washer is
used. Here, f¢s can be 0.2°C/W without
the silicone grease and 0.1°C/W with
the use of the grease between the con-
tacting surfaces.

Thermal resistance can be put into
a thermal equivalent circuit and treated
as an ordinary resistor is treated in an
electric circuit. The equivalent to the
electric current is the power, Puiss, dis-
sipated by the semiconductor. Puiss
flows through the thermal circuit as cur-
rent flows through an electric circuit.

When current flows through an
electric circuit, a voltage is developed
across a resistor in the circuit. Heat,
measured in °C, is developed across a
thermal resistor. We can thus write an
equation relating thermal resistance,
power and temperature.

D-Ta __ Ty—Ta
PI“SS il 0":\ ()Jc+l]cs+”S\ (l)

where T; is the temperature at the junc-
tion and T, is the ambient temperature.
This is an important equation 1O re-
member. A diagram presenting the in-
formation described by the equation is
shown in Fig. 5. Tya, Tca and Tsa are
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l TiA
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SINK Tea
Osa Tsa

|

AMBIENT Tp

FIG. 5~-TRANSISTOR THERMAL EQUIVALENT
clrcuit resembies a voltage divider with tem-
peratures referenced to. ambient (ground).

the differences between the ambient
temperature and the temperatures at
the junction, case and sink respectively.
Each temperature is developed across a

thermal resistor shown in the drawing.
They represent the temperature rise
above the ambient, which is treated as if
it were the circuit ground.

Using equation |, the temperature
at the heat sink is Ts = OsaPuiss + Ta.
Similarly, if the case temperature, Tca
+ Ta, is known, the junction tempera-
ture, Tja + Ta = Tea + Ta+ 8;cPuiss.
It is evident that the junction tempera-
ture is directly related to the case tem-
perature. It is further evident that if the
junction temperature is limited to some
maximum such as, 200°C, the max-
imum allowable case temperature will
decrease as the power dissipated by the
semiconductor rises. For example, if 0ic
is 1.5°C/W, as it is for the 2N3055, and
there are 50 watts dissipated by the
transistor, the maximum allowable case
temperature is 200°C — (1.5°C/W) (50
watts) = 125°C.

A curve can be drawn relating the
maximum allowable power dissipation
by the device to the temperature of the
case. Since the maximum rated dis-
sipation of the transistor is 115 waltts,
the curve for the 2N3055 (from RCA
data) is as shown in Fig. 6. Note that at
125°C, the maximum allowable dis-
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FIG. 6—POWER DISSIPATION derating curve.
Note that the power that can be dissipated
safely drops as temperature rises. It becomes
obvious that adequate heat-sinking Is a vital
consideration If the transistor is to be operated
at high power levels. Use the data from the de-
rating curve and Flg. 7 to select a heat sink with
sutficient radiating surface.
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sipation as noted on the curve is 50
watts, substantiating our calculation
from the data.

If the transistor temperature rises
faster than its ability to dispose of the
excess heat, the device will obviously
overheat. Current flow will increase pri-
marily due to a rise in temperature and
a subsequent increase of Icno, the col-
lector-base leakage current. This will in
turn produce more heat. The cycle will
repeat itself, building up until thie tran-
sistor is destroyed. This is known as
thermal runaway. To avoid thermal
runaway, the following inequality must
be satisfied.

(continued on page 94)
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OMNISONICS--

A new kind of
sound reproduction
system

CROSSED
~— {oop

We are pleased to present

N ) SEARCH the first news of a new de-
o / COw velopment that may have a
- Jé Z more profound effect on
\SINa v sound reproducing tech-
SO niques than did the in-
. SR troduction of stereo
by S. H. MANN, IRE*
TO RECEIVER

Fig. 1—BELLINI-TOSI GONIOMETER uses

phasing methods to locate radlobeacons.

STUNNED BY THE MORE SPECTACULAR
developments in various electronic
fields, we sometimes fail to realize that
possibly the greatest advances in elec-
tronics over the past few decades have
been in the field of sound. Less than 30
years ago we lived in a monophonic
world in which the manufacturer of
some of our best speakers published a
brochure that proved convincingly,
among other things, that reproduction
above 5000 Hz (pardon, cycles!) was
unnecessary and useless. Now the value
of even the ultrasonic components of
sound is universally recognized, and we
already see stereo sound giving way to
quadrasonics.

For—make no mistake about it—
the intelligent and sensitive sound en-
thusiast will no more be content with
“stereo” after having been exposed to
the best four-channel sound than he
was content with mono after hearing
the first real stereo records. It is likely
that he will be less satisfied with his
present stereo—because now he sees the
way to the greatest enjoyment of
sound—the possibility of listening to an
authentic simulation of the original
sound as he hears it in real life. Indeed,
it is more than possible that he will real-
ize that quadrasonic—like stereo—is
really only another and closer approxi-
mation to the real thing, and will look
further.

Omnisonics, the accurate position-
ing of sound from any direction—not
just four or eight—is already on the way.
It is realizable with present equipment.

*Institute of Reproductive Engineers
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To check the possibilities and capa-
bilities of such a system, we set up an
experimental assenibly based on a tech-
nique well known in other branches of
electronics but not—as far as I know—
used heretofore in sound reproduction.
That technique is phase reproduction. As
color is transmitted by assigning a given
phase of an ac signal to red, another to
green, etc, or as an “electronically
scanned” antenna may be made to ro-
tate its direction of greatest power out-
put by varying the phases of the current
put into it, so can a sound source be
pinpointed by varying the phase rela-
tions of a battery of microphones.

A classic example of electronic
phase-location of a signal source is the
Bellini-Tosi radio compass. It uses two
crossed loops, as shown in Fig. I, usu-
ally set up in a North-South and East-
West direction. These are connected to
two coils wound round a small enclo-
sure or box to simulate the N-§, E-W
orientation of the antenna. A search coil
is mounted inside the enclosure. It can
rotate so that it lines up with one of the
coils at each 90° of travel or take any
position between the two. A radio-
beacon directly north or south of the
station produces a strong current in the
N-§ antenna and a strong field around
the N-S§ coil. The search coil, when
aligned with the N-§ coil, picks up a
strong signal, which is fed to a radio re-
ceiver and amplified to produce an au-
dible or visible output that increases in
strength as the search coil is manually
positioned in the strongest field.

If the radio beacon is in a north-
west position, fields of equal strength

are induced in both sets of coils, and the
search coil produces the strongest signal
at a point midway between them, thus
pointing out the direction of the station.
(Another bit of phasing—the conven-
fional “sense” antenna—shows whether
the signal is coming from NW or -NW,
that is, southeast.)

The sound pickup

For the first experiments, four micro-
phones were deemed sufficient. These
were mounted in N, S, W, E (or if you
prefer: L, R, F, B) position, and pow-
ered with two ultrasonic frequencies in
the order of 75 kHz. The “mittel-seite”
technique (two crossed bidirectional mi-
crophones) was also tried, and would
probably have worked well if micro-
phones with more pronounced direc-
tional patterns had been available.
Strain-gage microphones were used, but
any non-generating microphone should
work, since the system depends on the
application of phased outside power.
The two frequencies were not synchro-
nized—there is just enough difference
between them to cause the vector repre-
senting their strongest direction of
pickup to rotate through the full 360° in
a suitable time interval. The action is
something like that of the television
rainbow generator.

A sound source near the N micro-
phone would create a strong signal in
that microphone, and a weaker signal in
the -N or South microphone. Due to the
phasing, there would be little output
from E or W. A sound source posi-
tioned in the NW quadrant would pro-
duce signals in the N and W mikes.



These signals are recorded on tape,
with a control strip indicating the phase
of the signal, to control the playback
amplifier. No experiments have been
made with phonograph recording, but it
would seem comparatively simple to
put the phase and control signals on a
groove. The system is, in effect, time-se-
quential multiplexing, now being used
so effectively in data transmission.

Reproduction

So much for the pickup and trans-
mission. How about the playback? Here
again the problem is simple. By syn-
chronous distribution we can portion out
each element of signal to a speaker
roughly in the same direction from the
listener’s position as the original sound
was from the microphone. This is anal-
ogous to the synchronous detection of
the color TV receiver, which allots the
correct signal to each of the color tubes
(or shares it among them) as a function
of the phase of the subcarrier.

Gating each speaker on and off
might seem to require cumbersome
equipment and a multiple cable of
many conductors. Not so! A recent dis-
covery makes it possible to switch
positively and without on and off pulses
that would disturb the program. The
discovery is the charge-coupled scanner
announced recently by Bell Labora-
tories. This device makes it possible to
do all the switching with three wires,
one of which also carries the signal.

As you remember, the charge-
coupled scanner is a series of capacitors
along which a charge may be made to
move by changing the voltage on the ca-
pacitor plates. If plates A and C of Fig.
2 have a negative voltage and B a posi-
tive voltage, clectrons will be attracted
to the area of strip D that is under plate
B. Now if the positive voltage is sud-
denly shifted to plate C and plate B al-
lowed to go negauve, the charge moves
to the area under plate C. Thus a signal
can be made to step-by-step down a line
of such plates and—in the original de-
vice—be read off at the output as a
scanned line.

One of these charge-coupled de-
vices is installed at each speaker in the
listening area. It is, of course, desirable
that there be the same number of
speakers as microphones, and that their
placement be analogous. In actual prac-
tise, four speakers were omitted in a 12-
microphone hookup without noticeable
deterioration of the sound.

The charge-coupled units. are all
connected in parallel; thus the whole
series of signals is stepped down each
unit. But each speaker is connected to
only one of the charge plates. The con-
trol signal on the tape steps the charge-
coupling plates so that each speaker
unit is excited in exact synchronism
with its corresponding microphone.
Speaker No. | reproducing the sound

from microphone No. |, etc. Thus as the
signal sweeps through the 360° of its
cycle, each speaker reproduces the
sound that reached the analogous mi-
crophone.

If each speaker is to be actuated by
a single charge plate, obviously the por-
tion of the strip under the plate will
have to be isolated. The method is
shown in Fig. 3. The “active™ portion of
the strip for each speaker is connected
with resistors and capacitors so that the.
action along the whole strip is much the
same as if the strip were continuous, yet
the section is practically isolated
throughout the audio spectrum. The
isolated portion of the strip is connected
to a small IC amplifier that operates the
speaker.

To simplify matters in the experi-
mental model, the audio signal was ap-

CHARGE COUPLED DEVICE

STORAGE
A 8 c
+V) +Vo +V,

| EEp—

p-TYPE SILICON

CHARGE COUPLED DEVICE

TRANSFER
A B c
+Vv)| +2 +V3

p-TYPE SILICON

FIG. 2—CHARGE-COUPLED DEVICE. A posi-
tive charge on V2 causes siectrons to coliect:
under It. Reducing the voitage on V2 and in-
creasing it on V3 moves the charge.

8

plied to the B wire only. The speaker
amplifiers were then “clamped” to the
average positive level of the B con-
ductor. Its voltage then looks like dc to
the equipment, though it might be os-
cillating in voltage at a rapid rate if
compared to earth or other reference.
All the amplifiers see is.the increase and
decrease at an audio rate as the signal
adds to or subtracts from the voltage on
the B conductor.

But won't this jumping from one
signal to another, switching rapidly be-
tween amplifiers, create an unholy
mess? Not at all—the action is contin-
uous as far as the audio is concerned.
The pickup vector swings around the
circle at a 75-kHz rate, five times the
frequency of the highest audio signal.
Thus it requires five pulses on the
charge plate to reproduce a single cycle
of the highest frequency notes.

This is analogous to the phase de-
tection in television, where a large num-
ber of cycles of the 3.58-MHz subcarner
is required to produce a small colored
spot on the screen. The cycling fre-
quency can in fact be much lower—
down to just above the hearing range—
with the only noticeable difference a
certain glissando between certain notes.

Conclusion

Much work remains to be done omr the
prototype. The best microphone tech-
nique has not yet been worked out, and
the final version of the reproducing
equipment will have signal applied to
all three series of plates, with a con-
sequent reduction in switching fre-
quency and its associated problems. It is
confidently expected, however, that a
commercial version will be available in
the spring of 1972, and a tentative date
for the introduction of the new system
has been set for APRIL 1. R-E

This new proposed audio sys-
tem is based on the charge-coupled
switching concept developed at Bell
Labs and announced on page 6 of
our June 1971 issue.
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FIG. 3—HOW THE ACTIVE AREA can be Isolated for the audio signal, while remaining part of the

strip at dc and higher frequencies.
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dynamic
convergence-- amp
and tilt controls

Get the amp and tilt
controls straight and
‘those lines will follow suit

JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
eral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you’re really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
South, New York 10003.
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R-E’s ServiceClinic

WE'VE BEEN SEEING AND USING, CON-
trols on convergence boards for a good
while now, and there seems to be just a
wee bit of confusion as to exactly what
some of the controls are, and what they
do. The two most often confused seem
to be AMPLITUDE and TILT controls.
Thank goodness, the newer sets use
names like “Red-Green Horizontal,
Lines At The Bottom Of The Screen”,
and so on. Much less confoozin’.

However, these are the same con-
trols we had all the time. You'll find
AMP and TILT on older sets. So let’s find
out what the names mean and what
they do. Makes it a lot easier when you
know what to expect.

We use parabolic waveforms in the
convergence yoke, to get the results we
must have; that is, good convergence all
the way across (and up and down, too,
of course) the screen. These change the
convergence-point of the three beams
while they’re moving. After all that’s all
that “dynamic convergence” means;
convergence while in motion. To get ex-
act compensation, we can’t use a para-
bola that is exactly symmetrical. We
might need more convergence at one
place than at another. So, we use con-
trols on the waveforms.

One regulates the amplitude, just
like a volume control, so this is the AMP
control; meaning, how much of this
waveform do we need. The other regu-
lates the phase of the thing so that we
can make one end or the other lift or
drop; in other words, we can TILT the
waveform. Now what will this do, on the
screen? Let's see.

We're trying to get a red line
(F’rinstance) to scoot in behind the blue
and green that are already nicely over-
lapped. (Use any color; all the same.)
We see something that looks like Fig. 1.
The dashed line represent the color
that’s “showing” too much.

Two of them are nice and straight.
The other hangs out on one side at the
top and the other side at the bottom!
Now move the RED TILT control, and
you’ll see the line go further out of con-
vergence, going one way, and get closer
to “right”, going the other. Note that it
stays almost stationary in the center!
This is the TILT control. If we adjust it
properly, we’ll see this line straighten
out and hide behind the others. Also,

we may see an opposite reaction: this
line may bow in the middle, touching
the others at the top and bottom! This is
also a tilt-control reaction. For correct
adjustment, we set the control so that
the one we’re adjusting is as near to par-
allel with the rest as we can.

Now what about the amplitude?
Well, we may find that we have to de-
liberately introduce a bowing in this
line to make it overlap the rest properly.
So we set up our bow with the tilt con-
trol; perhaps it will be of just the right
shape, but not cover the other lines, as
in Fig. 2. To make it cover them, we
add more amplitude, by turning up the
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AMP control. Once we get the line set up
so that it is obviously the right shape
(That is, paraliel to the others) we have
the Tilt set, and all we need to do is ad-
just the amplitude until it moves in be-
hind the rest and we get the white line
we've been looking for all this time
(Fig. 3).
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a Fig. 3 b

There are your clues; if a line is not
of the right shape, adjust the tilt control:
if it’s the right shape but there’s ‘not
enough of it’: set the amplitude control,
and away we go!

Reader
Questions

BAD TRANSISTORS, ORPHAN TAPE
PLAYER

I'm trying to fix a KRACO Stereo

tape player. Do you have a schematic for
this, or know where I can get one? It has
two blown 2S B487 transistors (power out-
puts) and I can't find them listed either!
Could be “2SB481"; not sure. What is a
replacement for this?—T.K., Wellington,
Ohio.

Sorry; nothing at all in my files on
“KRACO”. You have an orphan. How-
ever, | did eventually locate a listing on
a 2SB481 transistor, which is the same
as the 2SB487. HEP-642 Motorola
RCA SK-3052, GE-30, or Sylvania
ECG-131. Be sure to check the little
emitter resistors, which will probably be
about 1.0 ohm each. If the original tran-
sistors shorted, these probably burnt up.

VTVM PROBLEM
I've got a weird intermittent in my
vtvm! On the Ohms ranges, it can be ze-

roed, but if I switch to a different scale,
the needle jumps around, and may come
to. rest off-zero. Same on dc voltages.
Sometimes I read the correct voltages,
then get only 1 or 2 volts! I noticed that
once, when 1 pulled on the test leads, it
changed. What's going on here?—-W.T,,
Hlinois.

Offhand, one of rwo things. You may
have an intermittent contact inside one
of your test leads (which happened to
me once, and caused problems!) or your
grounding, inside the meter may be
poor! At times, the “circuit board”, in-
ternal framework, etc. may develop a
poor ground, connection to the front

panel! This can really cause some prob-
lems. Take the meter apart and loosen
the front panel. Clean the mating sur-
faces, and tighten the bolts firmly.
(Reader later confirmed this. It was a
bad ground connection.)

FLOATING BARS IN COLOR
In an almost-new solid-state RCA
CTC44B chassis, we have good color, but
slowly rising “bars” (horizontal) of red,
green, and blue, about 2 in. wide, through
the picture. There’s also a pretty bad hum
at high volume, which is reduced when
you turn the treble control full-up. Once in
-) (continued on page 68)

Leave it to B&K to come up with a new model 179 FET/VOM with fea-
tures that almost make it unbelievable at its price. Complete DC voltage
ranges from .3V to 1000V; DC current ranges .03 to 300 mA; AC voltage
ranges .3 to 1000V and AC current ranges .03 to 300 mA. Resistance 0
to 500 Meg and stable operation 0° to 40°C. Fastest and easiest to use.

The 179 uses Field Effect Transistors for drift-free accuracy. High in-
put impedance minimizes circuit loading. And the 179’s super-wide
variety of ranges makes this an ideal FET/VOM for shop, lab, produc-
tion line, or school. Includes mirror scale, and stay-put handle.

Now is the time to update your shop with a stable, protected FET/
VOM. And the economical, yet professional B&K 179 is the instrument

that will give the
most usefulness and
satisfaction for your
money.
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skills tha{"

mean a
high-paying
career!

For a solid future...

NTS Home Training makes

tomorrow’s electronics happen-today!

Now included in two

exciting NTS color TV courses,
this set is the largest, most ad-
vanced color television made.
Guided by the NTS “Lab-Project
Method” of combining profes-
sional kits and easy-to-follow
lessons, you build this color TV
step by step — learning TV Serv-
icing as you go! NTS has suc-
cessfully trained thousands of
men at home for rewarding
careers as electronics techni-
cians. Prepare for the great
opportunity fields of TV-Radio
Servicing, Computers, Communi-
cations, and Automation.

This solid-state color set

contains: 45 transistors, 55 di-
odes, 2 silicon controlled recti-
fiers, and 4 advanced Integrated
Circuits representing an addi-

tional 46 transistors and 21 di-
odes. The first solid-state color
TV this large — yours to keep! It
features Automatic Fine Tuning;
“Instant On”’; an Ultra-Rectangu-
lar Screen (25 in. diagonal meas-
urement) that lets you see the
complete transmitted image for
the first time — a full 315 square
inches; exclusive built-in Self
Servicing features which elimi-
nate the need to buy costly test
equipment; exclusive design
Solid-State VHF Tuner with an
MOS Field Effect Transistor; 3-
stage Solid-State IF; Automatic
Chroma Control; Adjustable
Noise Limiting and Gate Auto-
matic Gain Control; High Resolu-
tion Circuitry; Matrix Picture
Tube; and a specially formulated
Etched Face Plate that eliminates
unwanted glare, and heightens
contrast. Colors are more vivid,
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fresh tones more natural, and the
picture is sharper than ever be-
fore. By training on this unique
color TV, you’ll gain the most
up-to-date skills possible in TV
Servicing!

Other valuable equipment you
build and keep includes an AM
SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Elec-
tronic-Tube Tester. All included
in your tuition. You learn trouble-
shooting, hi-fi, multiplex sys-
tems, stereo, and color TV
servicing. Step right into a tech-
nician’s job at top pay or open a
business of your own! For com-
plete details on all NTS elec-
tronics courses, mail the coupon
today for the full-color NTS Cat-
alog. No obligation. No salesman
will call.



train on solid-state

NTS ELECTRONICS &
COMPUTER TECHNOLOGY

Build this exclusive NTS Compu-
Trainer! Loaded with integrated cir-
cuits, it shows you the how, what,
and why of computers. Learn this
exciting field faster, more thorough-
ly. You also assemble and learn to
operate an FET
Volt-Ohmmeter 75
and 5" ;
wide band
Oscillo-
scope.

NTS BLACK & WHITE
TV AND RADIO SERVICING

Learn all phases of television, radio,
stereo, and hi-fi. You receive this 74
sq. in. picture Solid-State B&W TV,
Lo-Silho ‘“Superhet” Radio, FET
Volt-Ohmmeter, Solid-State Radio,
Electronic Tube Checker, and Signal
Generator.
Start
earning
extra
money
even be-
fore you
complete
the
coursel

NTS ELECTRONICS
COMMUNICATIONS & F.C.C.

Gain the security and prestige of
owning an F.C.C. First Class Radio-
Telephone License! Two compre-
hensive NTS courses cover the big
opportunity field of transmitting and
receiving. You build 14 kits, includ-
ing a 5 watt AM Transceiver, 6
Transistor Pocket Radio, and FET
Volt-Ohmmeter.
Learn 2-way
radio, Citizens
Band, micro-
waves and
radar.

NTS INDUSTRIAL &
AUTOMATION ELECTRONICS

Automation is the future of industry
and you can play an important part!
Learn industrial controls by training
on the NTS Electro-Lab — a com-
plete workshop. You also build and
operate this 5" wide band Oscillo-
scope. And you "

perform experiments

[}
that involve Y
regulating motor °®
speeds, temperature, e
pressure, liquid T AP
level, and much ? 5 9
more. -4 p

Classroom Training

at Los Angeles. You can take classroom
training at Los Angeies in sunny South-
ern Callfornia. NTS occuples a city biock
with over a miilion dollars In technical
facilities. Check box in coupon.

APPROVED FOR VETERANS
Accredited Member: Nationai Associ-
ation of Trade & Technical Schools;
National Home Study Council.

NATIONAL GE2 SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 South Figueroa Street, Los Angeles, Calif. 90037
r----------------

I Please rush Free
Color Catalog and

NTS GoE

ELECTRONKS

Sample Lesson, plus g
Information on course m 4
i W

checked below. No
obligation. No sales- MeE "
BB oy e

man will call.

National Technical Schools
4000 S. Figueroa St.
Los Angeles, Calif. 90037
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READER QUESTIONS
(continued from page 63)

a while, the channel-change function of
the remote control acts up, too.—F.D.,
New York.

With so many different things go-
ing on at once, it must have a common
cause! Look for something like an open
filter capacitor. (This was the original
answer. cut down: the reader came back
at us later. He found an open 200-uF
electrolytic capacitor, C1109, in the re-
mote control receiver!)

NO VERTICAL SWEEP

I've got no vertical sweep on this
little transistor portable, an Emerson
120771 chassis. All of the transistors
check good with my in-circuit tester. I get
no sawtooth waveforms at any point in the
vertical circuit. I do see “spikes” which
are at the vertical frequency, and can be
controlled by the vertical hold! What's go-
ing on here?—L.S., New York.

If you have “spikes™ (which are
probably the amplified vertical sync
pulses going through the circuit), but no
“saws”. then the trouble 1s most apt to
be in the “saw-forming” circuit. In this
type of multivibrator circuit. the saw-
tooth waveform needed for operation is
developed by the slow charging and ra-

pid discharging of a “capacitor™; in
quotes because this is actually two sepa-
rate capacitors, the 25- and 40-uF units
between the collector and base of the
“vertical oscillator” transistor. The two
capacitors are used, with the vertical
linearity control connected to the junc-
tion, to make the sweep linear. The dia-
gram shows a partial circuit.

VERT DRIVER

VERT 0SC

TO
SYNC
SEP

TO OUTPUT STAGE

So; on the face of the evidence, if
you have spikes, this means that the am-
plifier function of the circuit is ok. If
you are not developing sawteeth, one of
these capacitors is probably leaky or
open. Your dc voltages will probably be
very close to normal.

By the way, do not use ordinary
aluminum electrolytic capacitors to re-

place these! Your tolerance will not be
tight enough. The originals are the tiny
tantalum types: in this “timing circuit”,
you must get very close to the proper
values, or the circuit will not work.

REPEATED BURNOUT
HORIZONTAL DRIVER
TRANSISTOR

I have a Philco Q1054BK solid-state
TV. Came in with the horizontal driver
transistor (Q 10, Sams 896) burnt up. I re-
placed it, and the new one promptly blew
too.—J.G., New Jersey.

A few! One would be to check the
driver transformer, T6. If it is bad, it
probably caused the original transistor
to blow, and will blow the new ones.

To be safe on things like this, use a
Variac in the ac line input. Connect cur-
rent meters into the collector (or sup-
ply) circuit of any suspected transistors,
and then bring the line voltage up very
slowly. If you sece more than normal
current being drawn, but the line volt-
age is only up to about 50-60 volts, look
out! This will save a lot of transistors!

NO COLOR SYNC
I've got no color sync in a Magnavox
933 chassis. When I ground the grid of the
reactance tube, and adjust the reactance

r(

The FM-2400CH provides an
accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-
determined frequencies.

40 MHz.

to +104°F.

MHz crystals available).

Fr

-MOBILE

The FM-2400CH with its extended range
covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency channels
of operation and/or the intermediate fre-
quencies of the receiver between 5 MHz and

Frequency Stability: + .0005% from + 50°

Frequency stability with built-in thermometer
and temperature corrected charts: *+ .00025%
from +25° to +125° (.000125% special 450

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

WRITE FOR CATALOG!

INTERNATIONAL

uency
me ef FM-2400CH

e Tests Predetermined Frequencies 25 to 1000 MHz
e Extended Range Covers 950 MHz Band
e Pin Diode Attenuator for Full Range Coverage
as Signal Generator
¢ Measures FM Deviation

€

S

FM-2400CH
.(meter only).... ...$595.00
RF crystals (with temper-

ature correction)...... 24.00 ea.
RF crystals (less temper-
ature correction) 18.00 ea.

IF crystals...... ...catalog price

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE & OKLA. CITY. OKLA. 73102

Circle 13 on reader service card
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coil, I get a weird effect! I can get rain-
bows, then tune the coil slowly toward the
point where the color ought to lock in, but
instead, at that point, it drops out entirely!
This does the same thing on either side of
what ought to be the resonant point! What
is this?>—R.T., Arkansas.

Check your dc voltages on the acc
and killer diodes. 1 expect you'll find
them unbalanced. You should get ex-
actly the same voltage. with opposite
polarities, on the two diodes in the acc.
If they won’t balance. replace them with
a matched pair. Same thing for the
killer diodes. Acc diodes should read
about 13 volts; + on one and - on the
other, but they must be able to balance,
for the color-oscillator works with ex-
actly zero volts on the control tube grid:
+ going one way. — the other. (Dis-
criminator action')

SCANNING LINES SQUEEZED

I've got an odd problem. In a Zenith
14Y33 chassis, the raster is squeezed up,
about 2 inches from the bottom. (Covers
Sull screen.) This makes a bright line
across the picture, and distorts it badly.
The middle is stretched quite a bit. I've
checked all of the parts in the feedback
loop, since the vertical sync isn't too good.
They are all ok; tubes replaced.

I suspect the vertical output trans-
former. What do you think?—L.C., Hat-
field, Ark.

The first time | saw this, I suspected
the transformer, too. However, when 1
replaced it and it didn’t help at all, I be-
gan to doubt the validity of this diag-
nosis! (hi!). This type of vertical prob-
lem is almost always due to trouble in
the vertical yoke. This has been veritied
in at least three recent cases.

This will not cause the familiar
keystone effect of a heavy short; itis ap-
parently due to a short in the vertical
yoke, but not as bad as if it did key-
stone. On one of these, I checked the re-
sistance of each half, and found one
half reading 8 ohms. the other 12. (Nor-
mal total. 24 ohms. so each half should
have read 12 ohms) The actual resis-
tance is not so important as the fact that
the two halves balance. Should read ex-
actly the same.

Incidentally, vertical-output trans-
former shorts will tend to make the ras-
ter either squeeze or stretch at the top of
the picture.

SWEEP GENERATOR OUTPUT
LOwW?

My sweep generator works very well
on if. alignment, but I can’t get enough
scope pattern height on tuner alignment,
especially on the high channels. What can
I do about this?—E. N., Winnipeg, Man.

This is pretty much “normal.”
Most sweep generators use tundamen-
tals on i.f.’s and even the low TV chan-
nels, but go to harmonics for the very
high bands. When you double the fre-

quency of an rf signal, you also halve
the amplitude! Since we have a good-
sized loss in our pickup probes, too, this
often leaves us with not a heck of a lot
of “curve” on tuner alignment.

You might do two things: One. go
on through the first i.f. stage and hook
the scope to the second i.f. grid. Shunt
the tuned circuit in the first if. plate
with about a 10,000-ohm resistor, to
flavten it and keep it from affecting the
curve. Makes the first stage act as a
“preamp” for the scope.

The other thing you might do—add
a wide-band rf amplifier between the
sweep generator and tuner input. A

good all-band TV antenna booster
might work very well for this, since
many of these have overall gains of up
to 20-25 dB. Some boosters have 75-
ohm coax input and output, or 75 in
and 300 out, which would make them
very useful. R-E

NEXT MONTH
Amplified automobile antennas
can improve FM stereo reception.
But it takes more than just amplifi-
cation to do the job. See how it's
done.

EPOXY RECTIFIERS
FIRST GRADE
1A-1000 PIV

5 for $‘| 00

MA122

SLIDE

& SWITCHES %
7 19 for $100

All types, SPDT, DPDT, etc. M106

TRANSISTOR
REPAIR KIT
$] 00
Includes resistors. condensers,
transistors, transformers and var-
ious & sundry parts used to repair
transistor radios. walkie-talkies,

tape recorders. etc.
M107

RADIO &
HI-FI KNOBS

100 for3700

All  different types, shapes &
colors. Some with set screws,

others for knurled shafts. 112
)

)i
PRECISION
RESISTORS

All 1%, 1, watts &

1 watts. From low to for

high ohmages. $100
M113 l

BARRIER
TERMINAL
BLOCKS
20assorted for 5] 00

These are seconds from 2-14
terminals. Some screws missing.

All functional. M126
FUSE
ool Y
HOLDERS
4 for $700
Standard, for 3AG fuses. M129
NCis wo rc JCIANT
'r:nuls'rons %
ﬁ Silicon Planer
llmusmd NPN & PNP.
- Powar. Audio. RF.
100 for $1.98

MONEY BACK GUARANTEE
Terms: Minimum _order $3.00.
Include postage. Either full pay-
ment with order or 20% deposit,
balance C.0.D.

FREE CATALOG

EDLIE ELECTRONICS, INC,

BARGAIN
BONANZA

EDLIE

HIGHEST QUALITY

KITS

ONLY NEW
PRODUCTS

EXCELLENT MIXTURE

FULL YEAR GUAR.
RADIO & TV RECEIVING

Acquired from U.S.
Defense depots or re-
moved from equip-
ment (new and used).
These are laboratory
tested and guaran-
teed for one full year.

Most are of such

standard makers as

RCA, GE, etc.
114, 1S4, 1S5, 1U4, 3A3,
3AvV6, C5, 3DK6 DT6,
3Q4, 4BN6, 4BZ7, 4DES,
5ANS, 5A38, S5AT 8 5CQ8,
6AG5, 6AH4, GAMG, 6ANS,
6AF9, 6AUS5, 6AV5, 6AX4,
6AY3, 6AX5, 6AZ8, 6BCS,
6BG6, 6BH6, 6BR8, 6CG7,
6CG8, 6CH8, 6CL8, 6CM7,
6CW5, 6DR7, 6DS5, 6DQs,
6078, 6Dw4, 6DX8, 6EBS,
6EJ7, 6EM5, 6EM7, 6EV7,
6FQ7, 6GF7, 6HB

6 GHB 7
6HSS, 616, GJCG GJEG 6JW8,
GJMG 6]36 6K6 6LE8 6LY8,
6SV7, 6S4, 6v4, 6W4, 8CS7,
8CX8, BEBB lOCW5 10DE7,
12477, 12EKS, 12EN6, 12GN7,
13EM7 1704, 17006 17JM6,
17H3, 22054 25C5, 2526, 27,
28D7, 38HE7, 55.

WRITE FOR
FREE VALUE PACKED
CATALOG

BONUS
FREE TRANSISTOR KIT
for any $5.00 Kit purchase

Circle (4 on reader service card
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2 WATT CARBONS

100 ror 5790

Al|l standard ohmages, some 5%
Standard makes. M150

I, | =~
CARBON RESISTORS
r $]00

Most with cut leads (long enough
for soidering), some pre-formed
Most all 5% or 109%. M136

POWER RESISTORS

et — el
35 ror 3100

Consists of standard makes such

as Clarostat, Sprague, etc. As.

sorted ohmages & wattages
M109

DISC CAPACITORS

@

Assorted capacitances from 0001
to .1. Different voltages, mostly
600 volts N.P.O. N750. M140

MINIATURE TRANSISTOR
ELECTROLYTES
2 for $] 00
Some axial leads, some vertical

mount, mixed capacitances and
mixed voltages. M121

—

Tha)—
1 WATT CARBON
RESISTORS

10 tor $1%

All standard ohmages. some 59.
Standard makes. M145
POTS

‘ ]21or$|00 {{j

Used in transistor and miniature
applications, Ml4l

! CRVSTA I.$

lors
Some lor recemng or transmit-
ting; some CB. some Ham, some
business band, in different type
holders. M144

3 RELAYS
4 for S‘IOO [
Assorted types, from 6 volts to

110 volts. So.ne sell for as much
as $10.00 M155

MINIATURE

2700 MA HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756




new products

More information on new products is available from the manu-
facturers of items identified by a Reader Service number. Use the
Reader Service Card on page 103 and circle the numbers of the
new products on which you would like further information. De-
tach and mail the postage-paid card.

CASSETTE RECORDER, models GXC-40
and GXC-40D (deck). Both deck and am-
plified recorder have special bias switch
to pick up broader frequency response
(with higher signal-to-noise ratio) of the
chromium dioxide tapes. An over-level
switch activates low-noise circuit that cuts
distortion to 1.5%. Features crystal ferrite

head. GXC-40 units have piano key con-
trols, pause button for editing tape, left
and right volume slide pot controls, tone
control, three-digit counter and two VU
meters. Hysteresis synchronous outer-ro-
tor motor GXC-40D is $190.00; GXC-40 is
$240.00.—AKAI America, Ltd., 2139 E. Del
Amo Blvd., Compton, Calif. 90220.
Circle 31 on reader service card

SPEAKER SYSTEM, BR-12-SP. Walnut-
finished cabinets use 12-inch high-com-
pliance woofer, large horn midrange
speaker, and a 3% inch closed-back
tweeter, as well as a crossover network;
all enclosed in air-tight enclosure made of

heavy acoustic wood. Offers frequency
range from lower to well above what can
be heard by human ear. This 3-way
speaker system has 8-ohm impedance.
Two pairs of matched speakers are now
available with new adapter for 4-channel

sound use. Single speaker, $49.50;
matched pair, $95.00.—Carlu Mfg. Co.,
18002 South Hobart, Gardena, Calif.
90248.

Circle 32 on reader service card

SPEAKER ENCLOSURES, Kab Kits. Easy-
to-assemble enclosures in kit form are of-
fered to audio enthusiasts. 8-7% x 8 x 15 in.
assemblies for economical speakers (up
to 8-inch round or 6 x 9 inch oval). Walnut-

finish vinyl exteriors, complete with all
hardware, acoustic lining material, and full
assembly instructions. Just add the
speaker. $16.95.—Kab Kits, Unilarm, P.O.
Box 76, Ann Arbor, Mich. 48107.

Circle 33 on reader service card

AMPLIFIER KIT, AA-2004. This 200-watt
4-channel amplifier operates in any of four
modes: mono, stereo, discrete 4-channel,
or matrixed 4-channel with its own built-in
decoder. Provides four conservatively

rated and fully protected amplifiers driven
by single power supply. Dynamic power is
260 watts into 4 ohms, 200 watts into 8
ohms, and 120 watts into 16 ohms. The
amplifiers are controlled in pairs with one
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complete stereo system for left and right
front speakers, and another for ieft and
right rear. Twenty input level controls pro-
vided, enough for five quadraphonic pro-
gram sources. Can be used to power two
separate and distinct stereo speaker sys-
tems, or two 4-channel speaker systems.
Power bandwidth on all channels from
less than 5 Hz to more than 30 kHz for
.25% total harmonic distortion. IM dis-
tortion less than 0.2%. Kit, $349.95. Op-
tional walnut cabinet, AAA-2004-1,
$24.95.—Heath Company, Benton Harbor,
Mich. 49022.
Circle 100 on reader service card

DIGITAL CALCULATOR KIT, IC-2008. An
8-digit desk-top calculator performs addi-
tion, subtraction, multiplication and divi-
sion electronically, and shows up to 8-fig-
ure totals on % inch seven-segment
display tubes. Simplified keyboard pro-
vides 10 numerical keys (0-9), decimal,
plus, minus, multiply, divide, and + /- for
performing algebraic calculations with
positive and negative numbers. Performs

constant or chain operations. The K (con-
stant) key allows multiplication or division
of series of figures by one preselected
number, or of the constant itself for squar-
ing or taking to a power. Embodies latest
digital technology, making it an easy kit to
build. All logic functions, keyboard encod-
er, 3 registers, decoder driver and ma-
trixing circuitry in one 1C (LSi). Kit,
$129.95—Heath Company, Benton Harbor,
Mich. 49022.
Circle 100 on reader service card

SOLDER JOINT REMOVAL SYSTEM,
Sodr-x-tractor SX300. Portable, self-con-
tained, bench-top unit removes solder
from all known solder joint configurations
including those found in the latest designs
of micro-electronic equipment. Pressure,
vacuum and hot air jet modes of operation
are supplied by controlled air flow and
heating levels to suit the range of work
from the most delicate micro-miniaturized



applications to the larger component as-
semblies. Requires 117 Vac; 50/60 cycle,
1 phase. Standard equipment includes

one set of tips, cleaning brushes, air line,
and connect.—Pace Inc., 9329 Fraser St.,
Silver Spring, Md. 20910.

Circle 34 on reader service card

DESIGN TEMPLATE SET, pc-2 (2:1).
Comprehensive template set for printed-
circuit layouts and assembly drawings.
Component body outlines. layout patterns
and pad diameters conform to guidelines
established by MIL-STD 275C and The In-
stitute of Printed Circuits bulletin IPC CM-
770. All component mounting patterns are
on grid centers and are compatible with

automatic insertion equipment. Patterns
tor resistors, capacitors, potentiometers,
and the most common semiconductor
packages are included on the templates.
Available separately at $7.50 each, the
PC-2 (2:1) is a two template set for
$12.00.—Tangent Template Co., P.O. Box
15206, San Diego, Calif. 92115,
Circle 35 on reader service card

DECODER BOARD, Mul/tone, used in data
communications terminals, modem inter-
face, tratfic control systems, security sys-
tems, mobile recall. Features include de-
coding 12 functions (3 x 4 pad) with Hi-
True TTL outputs in decimal form, with *

ELECTRONICS
ENGINEERING

through HOME STUDY

HIGHLY EFFECTIVE
HOME STUOY COURSES IN:

« Electronics Engineering Technology
« Electronics Engineering Mathematics

Earn your Associate in Science Degree in
Electronics Engineering and upgrade your
status and pay to the engineering level.
Complete college level courses in Elec-
tronics Engineering. We're a forward
looking school. Outstanding lesson ma-
terial—thorough and easy to understand.
Engineering taught on the basis of appli-
cation and understanding rather than on
the basis of memorization. Up to date
in every respect. Acquire the knowledge
and ability that means the difference
between a low paying technician job and
a high paying engineering position. Llow
tuition cost with low monthly payments.
Free engineering placement service for
our graduates. Write for free descriptive
literature. Ask for bulletin R, no sales-
man will call on you.

COOK’'S INSTITUTE
% o/ é)ﬂlclrtmlcd /)nglnm’rlng
Forest Hill Road
P. O. Box 10634
Jackson, Miss. 39209

Established 194S
Formerly Cook's School of Electronics

Circle 61 on reader service card

MOST POPULAR

ON DEALER
DISPLAY

17 Different Cobles, 8 Different Audio
Pegboard

Adopters an  24''x
MODEL NO.

32"
ACA

s AUDIO CABLES

MANUFACTURED BY
WORKMAN

Subsidiarv of IPW TECHNOLOGY INC

BOX 3828 SARASOTA, FLA. 33578 PROOUCTS. INC.

Circle 62 on reader service card

AUDIO CABLES
AUDIO ADAPTERS

BOARD

TS
EASY TO
ASSEMBLE

*Includes easy to assemble

walnut console kit, (Only $1575

it you build your own console,} Amplitier,
speaker system, oplional accessories extra.

N

You couldn't touch an organ like this in a
store for less than $4,000 — and there
never has been an electronic instrument
with this vast variety of genuine pipe-
organ voices that you can add to and
change any time you like! If you've dreamed
of the sound of a large pipe organ in your
own home, if you're looking for an organ
for your church, you'll be more thrilled
and happy with a Schober Recital Organ
than you could possibly imagine — kit or
no kit.

You can learn to play it—and a full-size,
full-facility instrument is easier to learn on
than any cut-down “home” model. And
you can build it, from Schober Kits, world
famous for ease of assembly without the
slightest knowledge of electronics or mu-

sic, for design and parts quality from the

RECITAL
*$1850

ground up, and — above all — for the highest
praise from musicians everywhere.

Send right now for the full-color Schober cata-
log, containing specifications of all five Schober
Organ models, beginning at $499.50. No charge,
no obligation. If you like music, you owe
yourself 2 Schober Organ!

Themmgan Corp., Depl. RE-101

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

O Please send me Schober Organ Catalog and

free 7-inch “sampler”’ record.

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

NAME.

1

1

1

1

1

1

1

1

: record of Schober Organ music.
1

1

1

| ADDRESS_
1

1

CITY STATE.______ZIP

Circle 63 on reader service card
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SCHOOL
SYSTEMS

Thes 4 a 1o7e

In the old "one room school days"a single school-
master did the job, but in today's electronic age,
efficiency demands the "SCHOOLMASTER" by
‘Nelson-Hershfield Electronics., One, two,or three
channel systems with loudspeaking or telephone com-
municationhoused in table tap turret, desk console,
orrack cabinet; these fine unitsbridge the commun~
ications gap from a few to over 100 classrooms.
Options includesix channel time program control,
safety fire alarm, civil defense signal, with emer
gency announce. Audio aides include record, tape
or tuner options. For further information, write,
wire, or call

- fuld it

1848 WEST CAMPBELL AVE. PHONE:
PHOENIX. ARIZONA B5015 602.264-1348

Circle 64 on reader service card

REPLACEMENT
PARTS &
ACCESSORIES

WELTRON'S
GOT "EM !

DOYOU?

plugs & jacks * stereo switches *
universal replacement antennas &
bases * volt meters * cables * mi-
crophones * power supplies * auto
stereo accessories * high precision
motors * synchronous motors *
shaded 4-pole motors *

COMPLETE CATALOG AVAILABLE.-
CALL YOUR DISTRIBUTOR NOW!

Cleltron

COMPANY, INC.

514 EAST PEABODY SYREET, DURHAM, N.C. 27702
919.682-0333

Circle 65 on reader service card

72 RADIO-ELECTRONICS ® APRIL 1972

and #. Hi-True outputs also in 4-line
BCD, 0-9 only; decoding 7 tones from
standard pad—100 mA. Low-True sink
drive for bulbs and relays; separate high
and low group “hit" out for single tone de-
tection; two-tone “‘parity’ out for simulta-
neous tone detection. Operates from +

P r‘”

Vdc power supply. Mil-grade G-10 glass-
epoxy board; piated-through holes; quality
components, metal film resistors; cermet
trimmers; tantalum and polycarbonate ca-
pacitors. $169.95.—Lee-Com Associates,
P.O. Box 43204, Cleveland, Ohio 44143.

Circle 36 on reader service card

REPLACEMENT PARTS. Solid Tubes.
Broad line of four solid-state tube replace-
ments and six renewal parts for color TV.
Cool operation, instant starting, longer
and more consistent voltage life, pre-
vention of circuit and socket damage and
elimination of one potential X-ray source
are benefits offered. The Solid-Tubes in-

ea
clude R-3A3 high-voltage rectifier, and R-
DW4 damper diode. The renewal parts in-
clude R-36M solid-state tripler, R-158 sili-
con focus-rectifier cartridge, and S-168
selenium focus rectifier. Replacement
guide on tubes and parts available free.—
Electronic Devices, Inc. 21 Gray Oaks
Ave., Yonkers, N.Y. 10710.
Circle 37 on reader service card

ALARM SYSTEM, Gardlarm, provides fail-
safe intrusion protection with connections
for fire detection, for home and business.

It is sensitive to movement in pre-deter-
mined areas, but insensitive to activation

by noise, high-frequency signals, move-
ment of air or small animals. If cable from
transcator to receiver unit is disconnected
or cut, additional security circuitry in-
stantly triggers an alarm. Transcator-de-
tectors are housed in 6 x 7 x 11 in. wood-
grain cabinets resembling hi-fi speakers.
One transcator protects an area up to
2,000 sq. ft. They contain a security barrel
ignition key switch for remote mounting
and relay unit to turn on lights, activate si-
rens or other devices, etc., when de-
sired.—PRI Electronics Div., Perceptual
Remediation Inc., 127 S. Long St., Buffalo,
N.Y. 14221.

Circle 38 on reader service card

ALARM, Mod-Guard. Uitrasonic intruder
alarm detects motion in a 200 to 300
square-foot area at a range of up to 20
feet. High intensity built-in horn emits
shrill blasts when activated, or unit can

trigger remote atarms or lights if desired.

Features automatic change-over to ex-

ternal batteries if power fails. —MOD Elec-

tronics Inc.,, Box 141, 7275 Croswell

Road, Croswell, Mich. 48422. R-E
Circle 39 on reader service card

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is “in’’. Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups eliminated
lifetime plugs and points, reduced repairs
and pollution.

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
uniquel Errors in construction or incorrect
installation will not harm the TIGER or the
engine. The TIGER will not operate under
either condition.

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground
only.

SATISFACTION GUARANTEED
or Money Back.

Simpli-Kit $29.95 — Assembled $39.95
POST PAID

WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

i -
ITrl-Star Corporation
DEPT. R, P. O. Box 1946
Grand Junction, Colorado 81501

Circle 66 on reader service card



DIGITAL PRINTING COMPUTER
{continued from page 53)

not work. Also be sure the common ter-
minal and its jumper do not short any
foil on the board or other switch termi-
nals. After the switch commons are
wired and soldered and the switch is
seated, the terminals may be clinched
on the component side. Finally, the re-
maining terminals may be soldered in
place.

Dial replicas appear in Fig. 7. Fig-
ure 8 shows how these + % mounted
to the switch shafts. Pilot lamps and red
filters are bracket mounted between the
PC board and the dials.

Final assembly

An antique brass and walnut-fin-
ished case assembly was used on the
prototype, although any suitable enclo-
sure should do the job. It has to be large
enough to hold the PC board, the three-
wire outlets, and has to have a front
panel with two cutouts for the dial dis-
play. The additional START, STOP, and
SELECT switches are mounted on the
front panel, while the line cord, output
sockets, and the remote control jack
mount on the rear panel. The green
safety ground from the three-wire line
cord goes both to the case and the two
output sockets.

The PC board mounts to the bot-
tom of the units via two brackets. Be
very careful to align these brackets so
the dials, knobs, pilot lamps, and front
panel holes line up. When properly
aligned, you should see a red numeral
on a black background, properly cen-
tered and corresponding to the right
switch settings. Push-on knobs complete
the front assembly.

The unit may be initially tested
with 15-watt red and white lamps in the
safelight and enlarger sockets. Use an
oscilloscope, a kitchen clock, or a stop-
watch to verify that each switch setting
is correct. As there are no adjustments
or calibration needed, this should be all
the checkout required. If you are going
to use an enlarger lamp greater than 200
watts, add a suitable high-current relay
or triac to the output.

Normally, you start off with a nom-
inal baseline exposure, say eight sec-
onds for a normal black and white print
to be dodged and burned on a single
pass. You also set the CORRECTION FAC-
TOR dial to ZERO, and run a test strip or
a test exposure. If you want a small cor-
rection after running these tests, ad-
vance or retard the correction factor
dial as needed. If you ever get o + 1 or
-1 on the correction factor dial, simply
snap to one higher or onc¢ lower base-
line exposure position and reset the cor-
rection factor dial to zero. This way you
get a continuous exposure range.  R-E

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronic industry.

These unusual courses are the result of
many ycars of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master cngineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied you don't pay, and there are no
strings attached.

Write today for more information and
your outlinc of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA

HOME STUDY INSTITUTE
Dept, RE-4, P.O. Box 1189, Panama City, Fla. 32401

Circle 67 on reader service card

tools, hard-

to-find items.

Send for

,,_,‘,?”E To0cs collection-
o T omeacy 1y, {
ooy ) 3
i f o ¥  tools of all kinds

—._precision instruments

7 essential shop items
3 &

s r-oitrase. 10, sea.

L;!‘ . .. convenient
one-stop shopping
from your desk.

Abas tlpryas rawl Carvvere. Ine.

o e

|

w’\ National Camera
NS

Englewood, Colorado, 80110

Circle 68 on reuader service card

T

Capitalize on your ability, share in the profit,
enjoy big income—by going into business with
us! Radio Shack needs 300 more stores nation-
wide to meet the growing demand for its prod-
ucts, and maybe YOU can take over a “Partners
In Profit” store—perhaps right in your own com-
munity!

As our partner, you're backed by the training
programs of a 50-year-old company and the best
in creative marketing and advertising.

Do your own hiring and control your own
local costs and profits! A Security Deposit of

Great Business
Opportunity

Run a Radio Shack Store Under Our

“PARTNEHS IN PROFIT” PLAN

Apply Now for a Radio Shack

$12.20,000 gets you started. We pay all fixed
costs—rent, real estate taxes, depreciation.

So, here you have it—a business where you
call most of the shots. You sell stereo, radios,
walkie-talkies, hobby kits, test instruments, an-
tennas, tools, batteries, wire, recorders and much
more—Realistic, Science Fair, Archer, Micronta—
all our exclusive, registered brands.

You'll have the know-how of a thriving 1350-
store firm to back you up—and you'll enjoy the
added prestige and security of our parent com-
pany, the Tandy Corporation, an NYSE-listed, rec-
ognized leader among firms in retailing. Act NOW!

CALL COLLECT [~~~ rado rhack

OR WRITE: Aumvcowounmcmm
A. A. Bernabei V.P. Rush “‘Partners in Profit’’ Details to:

Radio Shack :Le:: print Phone

2617 W. 7th St.

Ft. Worth, Tex. 76107 | > N o
» e ip.

PHONE: (817) 335-3711 City. '
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JACKS & ADAPTORS

TO EXPAND. .. MODIFY. .. CUSTOMIZE
OR MAINTAIN — WE HAVE IT! SEND
FOR FREE CATALOG FR-71-A

GC ELECTRONICS
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e rmomees  DIVISION OF HYDROMETALS, INC. < }
ROCKFORD., ILLINOIS 61101 U.S.A. Vaal
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ADD-ON ELECTRONICS FOR YOUR CAR
{continued fiom page 36)

fires on the high end. ARE claims they have solved
this problem electronically with their dwell stretch-
er.

The dwell stretcher also shunts the points with a thy-
ristor. It increases the point dwell in the following manner:
When the points open (Fig. 8) the dwell stretcher is trig-
gered. Three hundred microseconds later the thyristor turns
on o “quench” the spark, electrically. ARE's theory is that
once combustion is begun, within the 300 microseconds,
further arc current is not only unnecessary but shortens
spark-plug life. Thus, by shortening the time during which
the ignition coil is allowed to discharge, the dwell is effec-
tively increased. On an cight-cylinder engine operating at
5000 rpm, the dwell stretcher increases the dwell angle to
41 degrees out of a possible 45 degrees, regardless of the
point dwell angle setting,

The dwell angle will, however, change with the rpm of
the engine, since the dwell stretcher serves to increase the
dwell by shortening the firing pulse to a fixed 300 micro-
scconds. For example, at 10,000 rpm the dwell angle will
have decreased to 36 degrees. Nevertheless, it should serve
1o significantly increase the performance of the engine dur-
ing high speed operation. Also, like the Revgard, the dwell
stretcher helps to eliminate the effects of point bounce.

OPEN

POINTS % % % #%
CLOSED LY
POINT BOUNCE MORE POINT BOUNCE
150V
100V *—i l
150V

REVGARD THYRISTOR
TURNS ON {1 VOLT)

*|00V TYPICAL MINIMUM
FIRING VOLTAGE

FIG. 7—-HOW THE REVGARD helps cure point bounce by squelching the
bounce pulses.

3Ms 6MS
OPEN
278

POINTS *— DWELL

CLOSE
STOCK

EFFECTIVE - /

DWELL DWELL = 4i°
STRETCHER ’

FIG., 8—DWELL STRETCHER Increases dwell by reducing time the coll
carries current.



This unit is available in combination with the RPM limiter
or as a scparate unit.

Tachometer

The eclectronic tachometer has been around for several
years and is produced by a number of manufacturers.
Units are available that can be triggered by the car’s igni-
tion points, from the current flowing in a spark plug wire,
or from the alternator. Normally, the alternator-driven
units are used on diesel engines while the spark-triggered
units are used on automobiles. The circuit configurations
may vary widely; however, cach circuit is designed to pro-
vide an rpm-dependent current to position an ammeter.
Two circuits demonstrate the variety of configurations they
may take. First, let’s look at the Heathkit Tachometer
Model MI-I8.

Fig. 9 shows the Heathkit tachometer circuit. This is
basically a monostable (one-shot) multivibrator triggered by
a spark pulse from the engine. The triggering pulse biases
transistor Q1 into cutoff, causing transistor Q2 to conduct.
The length of time during which Q2 conducts is deter-
mined by the value of capacitor Cl. (Cl has different val-
ues for 8-, 6-, and 4-cylinder engines.) When Cl has dis-

charged through R7, QI will again conduct and turn off

Q2. The meter in the collector circuit of Q2 is calibrated to
read the average collector current in engine rpm. The me-

(continued on page 83)

TACH
t
- cs R)
PICKUPQ 100pF T 22K
C2,033
O] :‘f C|3
>

R6,8.2K > TRIGGER LEVEL
R7
cs,.0l 7= RS, 2.2K 47K
— A

al

RS
2N3393@ e
AN

RIO
3900
A
€5, I0OuF RII CALIBRATE
\* 1K
. 7i
AL
T 201,6.8V
€6,00! 7B\
PILOT @
LAMP c7,0 |5F8:21
| L
———)
RI3
+12-RED 100
O
LAMP  LAMP -2
GRN -BLK

FIG. 9—HEATHKIT M-1 TACHOMETER uses a one-shot multivibrator to
count pulses.

THE FIRST OF ITS KIND'!

BBBH

Improved liquid crystal display allows low voltage AC or DC
operation (less than 1 microamp per digit) and multiplexing
of the digits, not possible with most displays on the market.
Ideal for battery operation, they may be driven by TTL or MOS
chips. Digits are .4” high and entire display is only .125” in
depth. Dark against light background, these displays are easy
to read at low light levels. Comes with PC connector, spec sheet
& application notes.

LCR-4 4 Digit Display
LCR-6 6 Digit Disnlay

LIGQUID CRYSTAL
READOUT ASSEMELY

LED DISPLAY

The prices are down! These LED
displays are identical to the MAN-
1 except that they require 33%
less current for the same bright-
ness, The 701 has a “1”, “4",
and =" (far right). The 700 dis-
plays the digits 0-9, 12 letters,
and the LH decimal point. Both
mount in 14 pin DIP socket. Life
expectancy 100 years. Comes with data sheet and application
notes.

LED700 Numeric LED Display
LED701 Overrange & Polarity Display

LS| POWERHOUSE

This LSI powerhouse not only has 4

decade counters with 7-segment de-

coder but 4 latches for non-blinking

AN displays. It also has a scan ocillator for

N multiplexing the display and all asso.

ciated logic circuitry. Requires 5V at 5mA! In 28 pin DIP pack-

a%e with 9 pages of specs and app notes. Will interface with
LED’s, liquid crystals, and nearly all 7-segment displays.
5002 LS! COUNTER/DISPLAY CHIP b

5005 16 Page booklet for 5002 above

COS/MQOS IS HERE!

All IC’s below operate with 3-15V
supply requiring only microamps. High
noise immunity. Fanout 50. Operating
speed 5-10 MHz. Perfect for battery
operation. Can be driven by TTL or DTL.
Protected inputs. DIP packages. All
come with data sheet & app notes.
RCA numbering system used.

CD4001 Quad 2 Input NOR Gate

CD4009 Hex BUFFER

CD4011 Quad 2 Input NAND Gate

CD4012 Dual 4 Input NAND Gate

CD4013 Dual “D” FLIP FLOP

CD4017 Decade Counter w/10 Outputs

CD4020 14 Stage Binary Divider

CD4023 Triple 3 Input NAND Gate

CD4026 Decade Counter/7-Segment Decoder

CD4027 Dual JK FLIP FLOP

CD4030 Quad EXCLUSIVE OR

5206 1 of 8 Decoder

PC BOARD DRILL BITS

Outlast high speed carbon steel bits 20:1. Made specifically for
G-10, but lasts even longer with other board materials. Get pro-
fessional quality at 25% off list price in singles. Higher dis.
counts in quantity. All popular sizes in stock. Write or check
number below for FREE catalog.

Environmental Products
BOX 406 Lafayette, IN 47902 Ph 317-743:1893
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APPLIANCE CLINIC
(continued from page 22)

temperature will not exceed 60°C
(about 132°F). The vinyls and polyeth-
ylenes are rated in the same area. If we
must go above this, to about 90°C, we’ll
need neoprene insulation. In fact, UL
allows the use of a jacketed neoprene
wire up to 105°C. Above that, a sili-
cone-insulated, fiberglass-jacketed wire
is needed. A new Dupont plastic,
“Hypalon” (chlorosuifonated polyethyl-
ene for short) is now coming into use
for temperatures up to 130°C.

The old standby for hot wires—as-
bestos—is still with us. You'll find it
used in flexible cords for electric irons,
and other high-current appliances. As-
bestos covered wire is fine, but it, too,
has limitations. In.a lot of cases, it will
be simply “laid” wrapped around the
wire. This needs a stout braid jacket,
mainly to keep the asbestos in place!
Don’t use asbestos-wire with laid in-
sulation in places where it must flex, or
where it can touch the metal case of the
unit. This insulation can be pulled off
the wire with your fingers!

Another thing we must beware of is
“crush”. In many appliances, especially
smaller, hand-held types, the wiring
runs in slots or grooves inside two-piece

metal handles, cases, and so on. Unless
we are very careful putting the thing
back together, the wires can be caught
between two sharp metal edges. When
the bolts are tightened, these can crush
the insulation. This could cause a short
to the case. Even if the insulation is not
crushed when the case is first tightened,
it could be softened by heat later on as
the unit is used, and then short!

Installation

When we install new wires, they
must be handled and worked with the
correct methods. This is especially im-
portant in some of the things using very
small wires. The little wires can be hard
to work with, unless you know “the lick
it’s done with™.

In the past, most of us grabbed the
end of the wire between the jaws of our
diagonals and yanked, pulling the in-
sulation off.

Modern plastics are pretty tough. If
the wire inside is very small, you can
break it before you pull the insulation
off! And, of course, the break will be
somewhere inside an apparently un-
damaged part of the insulation.

There’s a very easy way. Just touch
the tip of a soldering iron to each side
of the insulation, where you want it
pulled off. Fig. 1 shows how. Melt a tiny
nick in each side, then pull the in-

INSULATION
— WIRE
a
NICK EACH
SIDE

il
\ SOLDERING IRON

e

c

FIG. 1
(continued on page 92)

LISTEN T0: /NSTANT./

POLICE, FIRE,
' & WEATHER REPORTS!

Perfect for
Industrial, Commercial, Utility
and Government Use

SONAR SENTRY
#i VHF MONITOR RECEIVERS

ADJUSTABLE SQUELCH

VHF SENTRY
s 130354

[ec

SOUEALH

tenna ¢ 5%
Wt. 11 oz.

with Battery & Earphone_

less Crystals
Crystals $5.00 ea.

MODELS
FR-103-SA

150-175 MHz

FR-106-SA 1

(IN 4 FREQUENCIES)
A-30-33MHz—B-33.38MH; | Address
C-38-44MHz—D-44-50MHz | City...............

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 e Operates on
three crystal controlled VHF chan-
nels and tuneable broadcast band e
Adjustable squelch o Completely
solid state for long life use ¢ Visable
battery indicator to show battery
condition at aill times e Built in an-

H x

"7 T ——

v State.rmumpivonic.

o/

-~
--——————————————

ISONAR RADIO CORPORATION |
73 Wortman Ave., Brookiyn, N.Y. 11207
Please send me Information on VHF Monltor Recelvers

22" W x 1% D

NAME
ADDRESS
CITY
STATE

A

Dept. 460

Zip.
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BECOME A CERTIFIED ELECTRONIC TECHNICIAN

More than 3,000 technicians are registered

with the National Electronics Association as
Certified Electronic Technicians.
experience (including technical training)

and a passing score on a 120-question exam
are the prerequisites.
qualifies but if you're a good one, you do.

Four years

Not every technician

Join the International Society of CET's.
Unite with other CET's working towards main-
taining the certification program and making
consumer electronics a true profession.

For more information fill in this form and
send to ISCET, 1309 W. Market St.,
polis, Indiana 46222.

Indiana-

NA7
* ‘0
%

a
2 v
- -
Cerﬂﬁed%ecrnmcs Technicians
‘-‘zf
Founded 1970

OCIE\

ZIP.

Osend me more information on becoming a CET.

{JSend me more information on ISCET.
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®m Installing Burglar Alarms—MATV—
PA—Intercoms
Wiring a system calls for going through
walls and ceilings of an existing house.
It's a difficult job at best. This article
shows how to handle this “‘impossible’’
task.

® Build R-E’s IC Tester
Digital IC's are plentiful and in-
expensive. Here's a test instrument that
makes it easy to check the dynamic op-
erating characteristics of the IC.

@ Solid-State Pocket Calculator
It adds, subtracts, multiplies and di-
vides. It carries a constant, is battery
powered, and fits in your pocket. Com-
plete construction details

B Active Car Antennas
It takes much more than just a high-
gain transistor amplifier to make this
kind of antenna perform well.

| |C Logic Demonstrator
See how digital logic elements work.
Use this simple dynamic demonstrator
to set up working logic functions and
explain how they work.

PLUS:

MATV For The Technician
Kwik-Fix Troubleshooting Charts
Stereo Amplifier Design

Jack Darr’s Service Clinic

New, authoritative
and indispensable. ..

/L'&'S&-;;(ﬁolfd

Dxctionary
Electricaland

FElectronics lerms

| Aty e s ot o T
| s o oty mt Srmtomne Engonems. B3

. AR

|EEE STANDARD DICTIONARY
OF ELECTRICAL AND
ELECTRONICS TERMS

The product of decades of labor by thousands of
engineers, scientists, and teachers, the /EEE
Standard Dictionary of Electrical and Electronics
Terms defines 13,000 technical words from every
area of electrical and electronics engineering.
Each definition is an official standard of The In-
stitute of Electrical and Electronics Engineers Inc.
The dictionary contains hundreds of new terms as
well as revisions of earlier ones, making it the most
up-to-date and complete single-volume reference
of its kind.

Here are some of its special features:

o 13,000 technical definitions, embracing the total
technical language of electrical and electronics
engineering

e over 700 pages, including more than 140 illus-
trations

¢ compilation by leading authorities in 31 fields of
specialization

e extensive revision of previously published defi-
nitions to eliminate duplications and to reflect
recent developments

e hundreds of new terms never before found in
dictionary form.

Just published 736 pages 142illus. $19.95

WILEY-INTERSCIENCE, Dept. 093-A 2708-W!
a division of JOHN WILEY & SONS, Inc. 0
605 Third Avenue, New York, N.Y. 10016 “lllﬂ!’

I'd like _____copies of the IEEE Standard
Dictionary of Electrical and Electronics Terms
(0 471 42806-X) @ $19.95 each.

[J My check (money order) for $ is enclosed.

Wiley-Interscience will pay postage and handling
{J Bill me. | will pay postage and handling.

Name ___Titte

Company o )
Address

City _ State

M%MU@H%@L@M@@
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From Cleveland Institute of Electronics

learn by doing!

Perform more than 200 exciting experiments
with CIE’s fascinating ELECTRONICS
LABORATORY PROGRAM!

Put theory...|into practice =

-

v -

9%,
o
e X .

oo X S RPXo X
%&’X X X X

1’-"1

78 RADIO-ELECTRONICS ® APRIL 1972



You get your own 161-piece electronics laboratory...
with authentic electronic components used by industry!

You learn how to construct circuits and
connect them with a soldering iron, which
is part of your CIE laboratory equipment.
This “hands on* experience is extremely
valuable in applying what you learn.

Testing and troubleshooting are an im-
portant part of your learning experience.
Included in your laboratory is a precision
“multimeter’” to diagnose electrical and

electronic troubles quickly and accurately.

Modern space-age components like this
IC (integrated circuit) are professional
quality and can be used again and again
inmany of your projects. Lesson by lesson,
piece by piece your knowledge grows!

Prepare now for a high income career in Electronics...the Science of the Seventies.

Electronic miracles are changing
today’s worid with breathtaking
speed.

And with this growth in electronics
technology has come a brand new
need . ..a demand for thousands of
electronics technicians, trained in
theory and practice to build the
products, operate them and service
them during the Seventies.

Don't just wait for something to
“happen” in your present job. Get
ready now for a career you'll really
enjoy with a good income and plenty
of opportunity for advancement.

Experience with experiments

is your best teacher

“Hands on’ experience helps to re-
inforce basic theory. When you
learn by doing, you discover the
“how" as well as the “why.” You'll
find out for yourself the right way as
well as the wrong way to use elec-
tronic components. How to construct
your own circuits, to discover trouble
spots and learn how to fix them. And
with CIE’s exclusive Auto-Pro-
grammed® Lessons, you learn faster
and easier than you'd believe
possible.

CIE’s tascinating course, Elec-
tronics Technology with Laboratory,
teaches you Electronics by making
it work before your eyes. And you do
it yourself, with your own hands.

Importance of FCC License
and our Money-Back Warranty

An FCC License is a legal require-
ment for many important jobs. And it
is not easy to get!

But better than 9 out of every 10
CIE graduates who take the Govern-
ment licensing exam pass it!

That's why we can offer this
famous Money-Back Warranty: when

you complete our Laboratory Course,
which provides FCC License prepa-
ration, you'll pass the FCC License
exam or be entitled to a full refund
of all tuition paid. This warranty is
valid during the entire completion
period established for the course.

You get your FCC License — or
your money back!

You’li have high paying

job opportunities

Electronics is still young and growing.
In nearly every one of the new excit-
ing fields of the Seventies you find
electronics skills and knowledge are
in demand. Computers and data pro-
cessing. Air traffic control. Medical
technology. Pollution control. Broad-
casting and communications. With a
CIE Diploma and an FCC License
you can choose the career field you
want . . . work for a big corporation, a
small company or even go into busi-
ness for yourself.

Here's how two outstanding CIE
students carved out new careers:
After his CIE training, Edward J.
Dulaney, President of D & A Manu-

facturing, Inc., Scottsbluff, Nebraska,
moved from TV repairman to lab
technician to radio station chief
engineer to manufacturer of elec-
tronic equipment with annual sales
of more than $500,000. Ed Dulaney
says, ‘"While studying with CIE, |
learned the electronics theories that
made my present business possible.”

Marvin Hutchens, Woodbridge,
Virginia, says: "'l was surprised at the
relevancy of the CIE course to actual
working conditions. I'm now ser-
vicing two-way radic systems in the
Greater Washington area. My earn-
ings have increased $3,000. | bought
a new home for my family and | feel
more financially secure than ever
before.”

Don't put it off...
send now for 2 FREE BOOKS

Mail the postpaid reply card for our
school catalog plus a special book
on how to get your FCC License. If
the card is missing, use the coupon
below or write to: Cleveland Institute
of Electronics, 1776 East 17th Street,
Cleveland, Ohio 44114. But do it now!

——— s ——— ——— — —— — — —

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland. Onio 44114

-
— b = S e e e
NIl - Q
SR =1
Approved Please send me without cost or obligation
under new 1. Your tllustrated school catalog. “Succeed wn Electronics.”
G.l. Bill 2. Your book, "‘How to Get a Commercial FCC License.”
All CIE career | am especially interested in:

courses are ap-
proved for full

under the new G.1.
Bill. it you served

on aclive duly Name

O Electromics Technology
O Electromc Communications
Broadcast Engineering

O Electromcs Technology with Laboratory

Industrial Electronics

Electronics Engineering

Age

since January 31.
1955. or are in
service now with
more than 180
days active duty,
check box on reply
card or coupon for
latest G.I. Bill
information.

City

|
|
I
i
|
I
I
I
tuition refund |
i
I
I
|
I
|
|
I
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Speakers,
Stereo, MHI-Fi,
Photo Cells and

‘ thousands of
other

Electronlt
Parts, Send for

Catalog

| EPLBEARE

. i=
EEEENEEENEEED
ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4900 Elston

. Chicago, lll. 60630

. O RUSH CATALOG

. Name
. Address

. City State Zip Cod
l---------J
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‘No-Noise’Products
Work Like \agic!

For Color

Concentrated formula ~
for heavy duty jobs. NS
Foams away corrosion,
. dirt, oxidation and
polishes all tuners with-
out drift or detuning

void call-backs.
.
»k f “No-Noise" | mm==
- products are | o
—

‘ ( guaranteed non-
ftammable,
no carbon
tet, non-
toxic, safe
for plastics.

PP
Volume
Control & -
Contact N..-

VOLUME
Restorer M
Cleans. lubricates, re- ‘e
stores volume conquls, QCEOS%AR%T‘
push button assemblies.

band switches, relays ————r
and other electri- ay wans

» cal contacts.
Manufacturers of These Other

Famous *“NO-NOISE" Products:

Tuner-Tonlc + EC-44 » Super Spray Bath

Frigid-Air - Tape-Reco Head Cleaner

Often imitated but never duplicated

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue Jersey City, N. J. 07304
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DIGI-MOD-N FREQUENCY DIVIDER
(continued from page 45)

pseudo-random bit generator and can
be used as such where a truly random
sequence is not required.

The Digi-Mod-N should be able to
operate at input rates up to at least 10
MHz.

The circuitry requires a relatively
noise-free input approximating a S-volt
square wave for proper operation. For
many applications, you mus! use an in-
put signal conditioning circuit between
|

+DC

FROM DIGI-MOD-N
OQUTPUT

Q M +DC
2N5129 5V, 50 mA LAMP +5v
MPS6554 6.3V #47 LAMP +6.3V
2N4410 NE-2H NEON LAMP +100v

WITH 47K SERIES RES.
MJE-340 10w, 117v suLe +110v

+DC

FROM DIGI-MOD-N

QUTPUT IN4001

TO MATCH RELAY
REQUIREMENTS

RELAY, OR SOLENOID
COUNTER/REGISTER

+6 vDC

FROM DIGI-MOD-N
ouTPUT

2N5129

*MALLORY SONALERT
FIG. 3—DRIVER CiRCUITS for visual, mechani-
cal and audible indications at points remote
from the Digi-Mod-N.

INTERIOR VIEW OF DIGI-MOD-N showing how
the PC boards are Installed.

the input device and the Digi-Mod-N.
Some pulse-shaping circuits that can be
used are in Fig. 2.

There are lamp indicators at the in-
put and at both outputs. Slow pulse
trains can be observed visually on the
front panel. For applications where it is
desirable to have remote indicators such
as lamps, alarms, relays, etc. some of
the driver circuits shown in Fig. 3 can
be used. R-E

HARD-TO-FIND

TOOLS

FOR ELECTRONICS AND FINE MECHANICS

g N

SWIVEL-HEAD PLIERS | TORQUE SCREWDRIVERS

CORDLESS TINY DRILL SPIRAL $LIDE RULE

7%

SELP-ADIUSTING

RETAINING . RING PLIERS| ATTACHE TOOL CASES STRIPPERS

* i
&

DRIVER SETS

-—
* B
ULTRASONIC $SOLDERING!

" $'J

ANTI-WICK TWEEZERS | CENTRIPUGAL STRIPPER

tncludes 72 pages of hard-to-find tools
used by electronic technicians, instru-
ment mechanics, engineers, scientists.
Over 1700 items listed. Write today.

—
JENSEN TOOLS and ALLOYS
4117 N. 44TH STREET, PHOENIX, ARIZONA B5018
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RUBBER

MICROPHONE EXTENSION
ANDREPLACEMENTCORDS

ONLY MANUFACTURED RUBBER
MICROPHONE CORDS AVAILABLE
ANYWHERE

EXTENSION CORDS:
MEC.-25, MEC-50, MEC-100
WITH MALE AND FEMALE
CONNECTORS ATTACHED

REPLACEMENT CORD:
MER-50
WITH FEMALE CONNECTORS
ATTACHED ON BOTH ENDS

CABLE: BELDEN 8412
CONNECTORS: ITT CANNON
XLR-3-11C, XLR-3-12C
OR
SWITCHCRAFT A3F, A3M

Please Specity
SESCOM, INC.

E 3
P. 0. BOX 4155 MeridlanélntBerna:i‘Lorl';l
INGLEWOOD, CA 90309 P. 0. Box 64302
(213) 678-4841 cA ‘500645 USA
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ADD-ON ELECTRONICS FOR YOUR CAR
(continued from page 75)

ter circuit is temperature stabilized by thermistor T and
voltage stabilized by Zener diode ZDI1. ZD! provides a
constant 6.8 Vdc to the tachometer even though the battery
voltage may vary from 10.5 to 17.5 Vde.

The second circuit is the Knight-Kit model KG-340
electronic engine tachometer shown in Fig. 10. The input
circuit is a pulse-shaping and voltage-limiting circuit. It
converts the pulse developed across the coil primary, when
the points open, to positive and negative spikes of fixed
amplitude and shape. These voltage spikes are ractified by
the full-wave bridge rectifier and used to drive .he meter.
The current flowing through the meter is proportional to
the rpm of the engine.

Both the Heathkit and Knight circuits are calibrated
with a special meter calibration cord using 60-Hz house
current.

Entertainment

Several interesting accessories have been developed for
use with AM/FM radios and sterco tape players. For ex-
ample, AM/FM and FM Stereo Cartridge Tuners are
available which plug directly into your 4 or 8-track tape
player unit, adding radio reception to your stereo tape
player. Also, 8-track to cassette adapter cartridges are avail-
able 1o enable your 8-track stereo tape unit lo play cassetle
tapes. A number of these units are available through J. C.
Whitney & Co. (auto accessories, 1917-19 Archer Ave,
Chicago, 60616.) Another unit, the Switch-O-Matic, avail-
able from GC Electronics, 400 S. Wyman Street, Rockford.
Illinois, is an electronic, solid-state switch that permits your
car radio to be played through your tape system sterco
speakers. When the tape system is being used, Switch-O-
Matic automatically cuts itself out of the circuit.

Safety devices
A wide range of safety devices are now available as
optional items on new cars. For example, anti-skid brakes,
sequential turn signals, and time-delayed windshield wip-
ers. Anti-skid brakes aren’t available as an add-on acces-
sory yet, but sequential turn signals are available from J.
C. Whitney & Co. and a time-delayed windshield wiper kit
is available from Knight Kit.
A new item introduced by TIS Corporation, 505 E.
(continued on puge 84)

GND
FROM ______FROM
IGNITION LIGHT Sw
colL T ]
)
WHT | RED| BLK| BLK
0) bsi
| d YEL
VTR
350mH IK *
ol 6K

* 4 CYL, USE 0.2 uF
6 CYL, USE O.154F
8 CYL, USE 0.1 uF

FIG. 10—KNIGHT-KIT KG-340 tachometer with an input circuit that has
combined functions of pulse-shaping and voitage limiting.

Kleps 40
Kleps 30 Kieps 1

¥

" Kleps 10-20

&

Kleps 30
Kieps 20 °

Clever Kleps f@

Test probes designed by your needs — Push to seize, push | Kleps 40
to release (all Kleps spring loaded). Kiep
Kelps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long. $1.19
Kleps 20. Same, but 7 long. $1.39
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.47
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6% " long. $2.39
Kleps 1. Economy Kleps for light line work (not lab quality). &
Meshing claws. 42" long. $ .99
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “‘Bunch®’ pin fits banana
jack. Phone tip. 512" long. $ .79
All in red or black — specify. For additional information,
write for complete catalog of — test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

y Available through your local  prut 10 l§
e ds e distributor, or write to: ——
I‘Je RYE INDUSTRIES INC.
e 129 Spencer Place, Mamaroneck, N.Y. 10543

= In Canada: Rye Industries (Canada) Ltd.
Circle 72 on reader service card

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

o 5 X magnifier

o Automatic triggering
mode

o 5” {lat face tube
edge-lit graticule

One Year Warranty 950
Made in U.S.A.

See your distributor or write Dept, RE-4
LECTROTECH, INC.

5810 N. Western Ave., Chicago, 1Hinois 60659

Circle 79 on reader service card
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(continued from page 83}

Eisenhower Drive, Loveland, Colorado, should help us to
NEW EICO stay awake on those long night drives we often make dur-
ing vacation time. This unit, named Lifetimer. mounts on
top of your dash and flashes a light every 20 seconds. If
ANALYZER you happen to be dozing and fa%l to press a floorboard
contact strip with your foot, a buzzer will sound. If that
doesn’t wake you up, the Lifetimer shuts off your ignition,

Model 685 flashes your lights, and honks the horn to signal other driv-

s 95 ers of trouble. The Lifetimer may not keep you awake, but

KT ] it'll slow up your trip if you go to sleep. It might even save
your life!

FACTORY WIRED $149.95
Burglar alarms

Nobody but Eico makes the troubleshooting of solid state The past few years have seen a flood of new electri-
equipment so quick, easy, versatile and precise for the pro- cal/electronic devices 10 help protect car owners against
:g:’s'c%":t', electronics technician and engineer—and at such thieves. A number of these units are available from J. C.
- Whitney & Co. In a recent catalog they list eight burglar
B Dynamically tests transistors in and out of circuit. alarms.
" :’:‘ec'lf:é::; mf‘:h'_’:,sffc PRGN B N These units are generally actuated in one of two ways:
B Performs the 3 basic tests on all types of bipolar transistors. a crcult senses a sudden drop in battery voltage (even a
® Tests for lrue transconductance and AC Beta, few millivolts) as would happen when the dome light
W SING S WGl Gl comes on when the door is opened, or switches installed in
Ies's YR I b [ oo e R Thallag. doors, hood, and trunk are used to turn on the unit. Some
ests SCRs, TRIACSs, and UJTs. . R
Incorporates easy-to-use DC Voltmeter and Ohmmeter. models use the car's horn as a sounding device. Others
50 uA taut band meter movement. have their own horn or siren. In most cases, the unit puts

out a pulsating sound to draw attention to the car. For ex-
ample, one unit available from James Electronics Inc., 4050

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT , n a ’
Projects, Environmental Lighting, Burglar/Fire Alarm Systems, N ROLkWL“. St, Chlcago, ”.l' souqu the car's horn 60
and name of nearest EICO Distributor, check Reader Service times per minute for up to eight minutes and then resets.

Card or send 25¢ for First Class mail service. ? —p [:® IUs then ready for another burglar.
EICO, 283 Maita Street, Brooklyn, N.Y. 11207 m7
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Shopping Power of Your Dollar

FREE $1 BUY WITH EVERY 10 YOU ORDER "}/%5i: FREE GIFT WITH EVERY ORDER
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TORS - 047 =S 00RVew.r. . L oromrTor | 15 — ASST. ROTARY SWITCHES § 25—KNURLED RADIO KNOBS §
15 — MOLDED TUBULAR CA- sID i"éggiéﬁz:niERlIIESI?Jt‘AmMogND 54.69 D all popular types $20 value ..... 1 D Hard to get . . . Hest seleetion 1
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all 41 me TV's, E] PIECES wires complete with plug D 5 ASSORTED GLOBAR VARI- |D 100—-ASST Va4 WATT RESISTORS $1
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—_ 5 ASSORTED GLOBAR VARI- SISTOR Popular replacements for stand, cholce ohmnages, some in 507
BRAND NEW |l:] SISTOR l'opular replacements for 51 most COLOM TV . a0 spaoase s1 D lood_Ags‘Y |/1th'n' RESISTORS 51
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||:] 10 — SETS PHONO PLUGS & 31 RCA Neplacement 945392-4 and 51[] 70 — ASST | WATT RESISTORS 31
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stability, definition & smoothness 10% Corning glass ........... D 2—ELECTROLYTIS CONDENSERS 51 | asst. list-price $50 less 989 . ...
of operation. An opportunity—to [/ 20 — .47-600V CONDENSERS 1 C.D. 500 mfd—200 volts ...... O 20 — ASSORTED WIREWOUN 31
improve and bring your TV Re- | L— White Ceramic C.D.-amorican . .. STEREO HEADPHONES | RESISTORS, 5. 10, 20 watt . ...
ceiver up-to-date. 5795 ] 13 Pc. SCREWDRIVER & 54.95 HL.FIL - Quallty . . . Complete ss.vle 10—ASSORTED SLIDE SWITCHES $1
COMPLETE with Tubes | NUTDRIVER SET res $8.95 .. with Stereo plug . .......... SPST, SPDT, DPDT, etc. +......
IMMEDIATE DELIVERY . . . Scientific Iigh1 packing for safe delivery at minimum cost. NAME frogedaie RSOV R S ARR RIS BB IR, shE e ¥ Cun.ol ““““““““
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter  iaaress . ..........o00oiiiieeenn . 's,,,ppm‘
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Minimum Order $3.00

Please specify refund on shipping overpayment desired: [] CHECK [] POSTAGE STAMPS [[] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 Z&irone



Time-delay anti-thett devices .

These units are not burglar alarms, but serve as a deter-
rent to thieves. One unit listed by J. C. Whitney & Co.
stops the ignition by burning out a time-delay element
when the car is started without disabling the unit; the ele-
ment must be replaced betore the car can be started. A
second unit, available from Automark Ind., 641 S. Vermont
Street, Palatin, 11, shuts off the gas flow to the carburetor
when the unit is actuated. The car will start. but runs only
as far as the fuel in the carburetor lasts. R-E

Model 239

KIT 3995

Use the battery powered Solid State EICO 239 on your
bench or in the field. Check semiconductor and vacuum
tube circuits. 11 Megohm DC input impedance. Read AC
rms and DC voltages in seven steps from 1 to 1000 volts
on large 4%"” meter. Measure and read peak-to-peak AC
to 2800 volts. Check resistance from 0.20 to 1000MQ on
seven ranges. Provides a total of 28 useful ranges on 12
accurate scales. Automatic battery check. Includes exclu-
sive DC/AC ohms UniprobeT™. Factory Assembled, $59.95.

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Servico
Card. fi

EICO, 283 Maita Street, Brooklyn, N.Y. 11207

No. Acluallv it’s their initials .

. they're brothers, Al and Fred

Murray. Circle 80 on reader service card
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Model FC-100

-

-

Start your custom
Burglar/Hold-up/Fire Alarm
System with the FC-100.

Add on Sensors, Alarms l

and Accessories to suit your

own needs.

“Do-it-Yourself” Installers

Handbook included. No

technical knowledge needed —

No soldering.

100% Professional in Design, Reliability,
Performance.

@ Fail Safe-SYSTEM BY EICO

A New Concept in“Do-it-Yourself” Home Protection
FREE 32 PAGE EICO CATALOG
For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service

Card or send 25¢ for First Class mail service. 'y —)
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m7
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EIGHT

INSTRUMENTS IN ONE

¢ Out-of-Circuit

Transistor Analyzer
¢ Dynarnic In-Circuit
-Transistor & Radio Tester
¢ Signal Generator y
¢ Signal Tracer ¢ Voltmeter
Milliammeter
Battery Tester
Diode Checker

Transistor Analyzer vose 212

Factory Wired & Tested — $22.50
Easy-to-Assemble Kit — $14.95

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
1a?illtles yo'uhneed to check the transi;tors themslelve's - and thedraid{ost:r other cl;-
cuits In which they are used — have been ingenlously engineered into the compact,
6-inch high case oiythe Mode! 212. It’s the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
}‘rou‘?les speedily with a single, streamlined instrument instead of an elaborate
ook-up. —_————————————_———
F:atn:(ros:' ' _— e f EMC, 625 Broadway, New York 12, N. Y.
Checks all transistor types — high or low
power. Checks DC current gain (beta) to | Send me FREE catalog of the completli
200 in 3 ranges. Checks leakage. Unl- | value-packed EMC line, and name o
versal test socket accepts different base , 10cal distributor.
configurations. Identifies unknown tran. |
sistors as NPN or PNP. | NAME
Dynamic test for all transistors as signal |
amplifiers (oscillator check), in or out of I ADDRESS
circurit.iDev:Iopssi tes'ttsignal il?r AF, E;F' |
or RF circuits. Signal traces ali circuits. ZONE
Checks condition of diodes, Measures SIS - STATR—
battery or other transistor-circuit power-
supply voltages on 12.volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voltage
and current. Comes complete with
Jnstruction manual and transistor listing.
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facts and
electronic

Electronic ignition systems can
Here’s what they can

by JOE SHANE

PROPONENTS OF ELECTRONIC IGNITION SYSTEMS WILL
be happy to get the chance to tell you just how much such a
system can do for you. Much of what they will tell you is true
and part is false; and the reasons behind true or false are
rarely explained.

Recently, I considered purchasing an electronic ignition
system for a 4-year-old 8-cylinder Chevrolet. But before I ran
out and bought a system, I decided to look into what they had
to offer.

The first point I found myself confronted with was: “All
electronic ignition systems are the same.”

Well you can just label that statement “False”. There are
considerable differences between systems. They vary from
one-transistor switching circuits to multi-transistor capacitive-
discharge arrangements. Some have a magnetic or photo-
electric circuit that eliminates the needs for the points in the
distributor.

Generally, the capacitive-discharge type of ignition cir-
cuit is recognized as the most desirable system for today’s
cars. Some ignition systems require a special coil to replace
the one now in your car. Others use the existing coil. Those
that use the existing coil sometimes provide a simple switch
that enables the car owner to disconnect the electronic system
and reconnect the standard ignition system that was in the
car. This is not only great should something go wrong with
the electronic system while you are on the road, it permits the
owner to easily compare performance with and without the
electronic system.

Improved gasoline mileage

The most obvious improvement you can find in any de-
vice that helps your car run more efficiently is improved gas
mileage—more miles per gallon. “An electronic ignition sys-
tem will deliver more miles per gallon.” Label that one
“Fact”.

A properly installed and operating electronic ignition can
improve the gas mileage of your car from | to 5 miles per gal-
lon. The reason for the improved gas mileage is that with the
electronic system installed, the car is. in effect. always in per-
fect tune and so is always operating at peak efficiency.

Without the electronic system, the only time the car is
perfectly tuned is immediately after it leaves the shop. From
that time on till it is next tuned up, performance slowly de-
grades and as it degrades so does your gas mileage.

Longer life for points and plugs

In normal use the plugs and points in your car should be
changed about every 10.000 miles. For in this length of time
the plugs wear enough for the gap width to become excessive
and point contacts erode enough to require replacement. An
electronic system increases the voltage but decreases the cur-
rent. and in turn the plugs and points last longer, much
longer. In some instances as much as ten times longer.

There are, however. two new problems to watch for once
vou have installed the electronic system. First you must be
sure that the system passes enough current through the points
to keep them clean. This means that the system should be



fallacies of
ignition

improve your car’s performance.
and can’t do for you

passing about 0.5 ampere through the points. This is enough
current to prevent oxidation from forming on the points.

Second the points should be checked periodically to look
for wear in the point lifter. If this wears excessively the points
will never open. Also it is wise to change the points after
about 40.000 miles of use to prevent the breaker spring from
snapping because of metal fatigue.

Higher top speed

The possibility of getting a higher maximum speed with
an electronic ignition system is both a fact and a fallacy. The
way conventional ignition restricts maximum speed is by mis-
firingat highspeedsbecause the pointsareopeningandclosingso
rapidly thatthe coil doesn’t get enough time to build up a voltage
level highenough tojumpthe gapinthe spark plugs. Butthisonly
becomes a problem around 5.000 to 6.000 rpm.

Fortunately, cars with automatic trunsmissions rarely
reach this rpm range—2500 to 3000 rpm is a typical maxi-
mum. So for this kind of car higherspeed is a fallacy. But a
car with a standard shift and a high-performance engine will
easily turn up 5000 to 6000 rpm. So for this kind of car. the
electronic ignition system can boost top speed R-E
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faster

% service

o O use
%
CODE

YOU

CAN HAVE
TOMORROW’S
IGNITION ON
YOUR CAR TODAY

Proven by over 100,000 in operation On

for over five years.

Don't accept “‘as good as” there are a"

none. .
Write Today for Literature mall

RESEARCH AND MFG. CO.
CONSHOHOCKEN PA.,19428

JUIDSOINW
@
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CAN YOU

QUALIFY

HELP WANTED for a high paying
& secure position

WANTED as a...

CIRCUIT
S| oEsiGniex”

Salary:
$12,000 to $17,500

Requirements:

BSEE or EQUAL

ANY COMPANY
EVERYWHERE, USA

DEGREE REQUIREMENT WAIVED!

The need for Circuit Designers is so great that employers
will put aside the degree requirement to move up or hire men
with these skills. In every industry there are men holding
these prestigious positions who do not have a degree in en-
gineering. WHY NOT YOU?

UP-TO-DATE TRAINING!

Our programs are not a rehash of the electronics you already
know, but intensive training in the electronics you do not
know. They offer you “hands-on’’ learning of how to design
circuits using the latest devices. Included are: transistors, IC’s,
FET’s, IC power supply regulators, UJT’s...plus more. ARE
YOU READY FOR TODAY'S ELECTRONICS?

LOwW COST!

Because these courses are highly specialized, you can choose
a curriculum which best suits your needs. And, most impor-
tant, you can learn at a price you
can best afford. CAN YOU AF-
FORD TO WAIT ANOTHER
DAY?

Send for literature on how you can
qualify for training as a circuit designer.
THE CENTER FOR TECHNICAL DEVELOPMENT
517 E. Main St., Louisville, Oh., 44641
Gentlemen, please send me complete details on your

CIRCUIT DESIGN courses.

Name Age

Address

ZIP

It is understood that there is no obligation on my part
and no salesman will call. |

Circle 82 on reader service card
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Let Bell & Howell Schools
help you get ready for a
rewarding Color TV
Service Business

Ultra-rectangular,

25" diagonal with

full 315 sq. inch
screen. Lets you

view more of the
transmitted image.
25,000 volts. 45
transistors, 55 diodes,
4 advanced IC's.
3-stage solid-state IF.
Solid-state VHF, UHF
tuners. Automatic fine
tuning and many other
quality features.

BUILD, KEEP,

of Your Own

BUILD, KEEP
THIS FAMOUS NAME
25" DIAGONAL SOLID-STATE

e GOLOR TV KIT

USE ALL FOUR OF

THESE PRECISION QUALITY KITS

INCLUDES —

Design Console with built-
in power supply, test light
and speaker. Plus patented
plug-in Modular Connectors.

FREE! MAIL CARD TODAY FOR ALL THE FACTS

INCLUDES —

Portable 5-inch, wide-band
oscilloscope calibrated for
peak-to-peak voltage and
time measurements.

No Postage Needed
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 INCLUDES—

Transistorized Meter
. . . a multimeter for
current, voltage

and resistance
measurements
registered on a large,
easily-read dial.




YOU'’LL BE READY FOR COLOR TV ...
B&W AND MOST HOME ENTERTAINMENT

ELECTRONICS DEVICES

This exciting new program offers you the first
315-sq. inch Solid-State Color TV available for
at-home training.

As you follow the simple, step-by-step assembly
procedures, you become thoroughly familiar
with the most advanced solid-state TV cir-
cuitry. And as you build this kit you’ll prepare
yourself for a profitable Color TV service busi-
ness of your own—either full or part time.

Why Color TV pays better.

Today, Color TV is the big seller. As Color
Television goes completely solid-state, the man
who has mastered this type of circuitry will be
in demand. Obviously, this is where the money
is going to be made.

This new Bell & Howell Schools program will
also give you an in-depth knowledge of the
basics as well as TV circuit theory and analysis.
You’ll get the theory and practical experience
you need to handle radios, hi-fis, stereos, and
tape recorders.

You will also receive three precision quality in-
strument kits which you assemble and keep.
These are highly sensitive professional instru-
ments which you’ll use constantly.

EXCLUSIVE ELECTRO-LAB®
IS YOURS TO KEEP, USE

This unique at-home laboratory comes to you
in 16 shipments and includes a remarkably
instructive design console. You can rapidly
“breadboard’’ a great variety of circuits without
soldering. The Oscilloscope offers 3-way jacks
to handle test leads, wires, plugs. Images on
screen are bright, sharp. Your Transistorized
Meter is fully portable, features a sensitive,
4-inch, jewel-bearing d’Arsonval meter move-
ment. It’s a multimeter for current, voltage and
resistance measurements.

CONSIDER THESE ADVANTAGES:

Bell & Howell Schools’ Electro-Lab-at-Home
Plan gives you the most thorough background
possible in solid-state Color TV. Everything

Note: TV picture is simulated.

comes to you by mail and you go at your own
speed. You’ll be prepared not only for a service
business of your own but for many positions in
the Electronics and Television industries. All
without missing a paycheck!

When you have completed your program our
Lifetime National Placement Service will help
you locate in an area that interests you. This
service is available at any time—now or in
the future.

Approved for G.l. Benefits

Our programs are approved for Veterans’ Bene-
fits. If you're a Vet, check the space in the card
at left for full details.

Student Loans now available

If you are a non-veteran and need financial
assistance, you may qualify for Student Loans,
which are also available.

Special Help Sessions. These are scheduled
regularly (Saturdays) at seven Bell & Howell
Schools and in many other cities. Here you can
get expert guidance by top instructors to help
you over the rough spots.

Bell & Howell Schools offer you even more.
Once you have finished your program at home,
you may decide you want more advanced prep-
aration. In this case, you may transfer to any
one of our seven schools which are located all
across the country.

Mail the postage-free card today for all the
facts. There is no cost or obligation of any kind.

DeVRY INSTITUTE OF TECHNOLOGY

¥ BELL & HOWELL SCHOOLS

(TV kit is not available in Canada) 321

' FREE! MAIL CARD TODAY FOR ALL THE FACTS
No Postage Needed
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APPLIANCE CLINIC
(continued from page 76)

AVAILABLE NOWW!

)
oy .| Johnson's new
[ sulation oft with a thumbnail. Using this ™
l method, you won't run the chance of Duo-scan
cutting or breaking several of the tiny .
puts it all

strands of the wire! Better still use the
i proper wire stripper.
Watch it when making solder joints t th
with this type of wire! Whenever pos- Oge Qr.
| sible, do nor solder a thermoplastic in-
| sulated wire, if it is lcaving the terminal
in a sharp bend, as in Fig. 2-a. The wire
carries the heat very nicely, softens the
insulation, which promptly “straightens

| out”, leaving you with about an inch of
nice bare wire (Fig. 2-b).

BEND

* Low band and high band
channels in any combination

¢ Auto-scan with push-button
“lock-out” plus manual

* Base and mobile operation
with built-in power supply

$]69 95 ;:ai%%esled

You're going to hear
more from...

JOHNSON

ENGINEERS TOOL KIT KEG LI ® Waseca, Minnesota 56093

C 1rcle 85 on reader service card
A complete service kit — for Se- )
curity Installers, Data Terminal Re- /
pair, Business Machines, and Coin

Operated Equipment Service — 10
different kits to choose from —
10 pc to 160 pcs kit — Custom Kits
available to your specs from our
inventory of 5,000 plus items — °

FIG. 2
19 O
To avoid this, be sure the wire is

straight. A better way is to heat-sink it.
TECHNI-TOOL, INC. Grab the wire between the tips of a pair
1218 ARCH BT., PHILA., PENNA. of long-nose pliers, as close to the sol-
[ ziP cop®: 18107~(216) LO 8-4487 3 der-joint as you can get. It will also help

to tin the stranded wires before starting. ASSEMBLE THIS ORGAN

Hold the wire between the tips of the

)ﬁ \ \\“\\\ TERMINAL

THE BARE WIRE

Circle 84 on reuder service card

Save 50%. Buy direct, in kit form.

long-noses, and quickly tin it, with fresh Enjoy your favorite musicon a beautiful
P 1 T bl solder. Now, you won’t have to stay on Newu;orttt?lectr?nlllc ?rga;g.zYm: will gnlj)oy
> 1%t ot 3 ol constructing a full-size -note peda
eop ¢ In rou ¢ .““’ Joint ?O l(?ng !0 geta gf)od scald on organ for your home or church. No special
Need Y it. Heat-sink it with the pliers anyhow; tools or skills are required. Complete in-
our structions supplied. All solid-state circuitry.

it couldn’t hurt. Newport is a multi-set, independent oscil-

l INITED GIFI‘ For a final word, study the charac- lator organ with tonal quality approaching
teristics of cach type of wire. If you a large pipe organ. Start with a console and

add as time and funds are available. Sev-

know what it can do, and, much more eral models to choose from. Make money in
important, what it cant do, you will your spare tci"é',e CUS‘O’"‘bui'di’:g Newport
. 2 . : organs or adding accessories to organs,
ﬁ'_]d 'lhmgs a lot easier! Use the “gh! Send $2.00 for a complete book and
wire in the right place. R-E catalog, *Organ Building for Fun and Profit”
lf y“ ‘on’t do ‘t by Robert L. Eby, inventor of the kit organ.
# ’ BUILD R-E’s IC TESTER. It's an

b . . . . )
It won’t get done interesting piece of test equip- //
. : ment that tells you if a digital IC is ////Dﬁ!/ﬂ/ GQPR’G'A,:/CS
H 'g i €| - roduction Place
e _workmg proper'!’ b+ May' Newport Beach, Cal?!orma 92660 = (7';4) 645-1530
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IMPOSSIBLE? BARGAINS IN SURPLUS ELECTRONICS AND OPTICS

THIS MONTH'S SUPER SPECIAL!
CALCULATOR KIT

First announced n our
January advertisements,
the response to B & F's
calculator kit can only be

—— described as fantastic! We
$'531 supply complete kit of
- everything {except a
Lo ) case) to buiid a
‘ \ professional calculator,
%%% for under $100.00.

>

Includes extra large scale
integration MOS Chips
for calculator functions.
complete professional
keyboard, all parts for
clock and drivers, all
printed circuit boards, eight, seven segment readouts, power
supply and complete step-by-step instructions.

Keyboard Functions: The input Is organized to accept the
following inputs: Numerals 0-9 plus decimal point — Constant
Multiplier/Divisor Set — Decimal point Set — Clear — Clear Entry
— Multiply — Divide ~ Sum and Execute — Subtract and Execute
— Alternate Display — Equals.

Display Functions: The output is designed to produce the
following output functions: Eight digit numerical display, in BCD
code ~ Negative Sign Indication — Overflow Indication — Zero
ificant zeroes are supp

PP - all
Operational Description: The following descupnons apply for the
designated calculator operations:

Figure Entry: Up to 16 digits — Up to seven decimal fraction
digits — Entry of positive Quantities only — Entry may be
cleared without destroying intermediate results In
accumulator — Decimal point.
Addition: Addition results accurate up to 16 digits —
Overflow of 16th digit detected — Signed results possible
during chained operations.
Subtraction: Subtraction results accurate up to 16 dugits
Overflow of 16th digit detected — Signed results possible.
Multiplication: Product up to 16 digits with the eight most
significant digits avallable for display. The least signiticant
eight digits can be displayed on command of the Alternate
Display key — Signed results possible In chained operations
Round off is not implemented {results truncated If necessary)
Solution time ts 80 ms maximum at 200 KHz.
Division: Quotient up to 16 digits with eight most significant
digits available for display. The least significant eight digits
can be displayed on command of the Alternate Display key
Signed results possible in chained operations — Solution time
is 120 ms maximum at 200 KHz.
General: Continued ({chained) operation - capabllity is
provided for continued multiplication, division, addition, and
subtraction Clear - all storage registers and display are
cleared by command of the Clear Key. Decimal point
position Is not modified — Storage - the machine storage
registers are cynamic shift registers — Overflow - overflow is
indicated but overflow Information 15 not saved. Further
operation of keys {except “clear” or '‘clear entry”) Is
inhibited — Electronic interlocking - electronic interlodking is
provided which prevents erroneous opesation due to
simultaneous depression of two or more keys — Clear Entry
enahles correction of a figure input error {and clears figure
entry overflow condition).

EALSI16DCK, Sh. wt. 10 tbs. $98.50
Case (additional) 10.00
Large scale integration MOS chips only 29.00

RADIATION METER (“‘Geiger Counter”’)

You can buy a com
plete radiation me-
ter, complete with
original instruction
books, at less than
the price of the
meter movement a-
lone. Range is 0.02
to 50 Roentgens/
hour. This is not
sensitive enough for
prospecting, but
usaful forother
radiation - measuring
and monitoring. pur-
poses. If not used
for ns original func:
tion, then the case,
meter and battery holder alone are worth our asking price as a
basis for building a metal locator, etc. Uses standard D cell and
22.5 volt Battery.

[0 Radiation Meter $9.50 + $1.00 postage & handling

ALL PURPOSE 12 VOLT SUPPLY

This supply delivers
12-14 volts D.C. at
1.2 amperes. Useful
for hundreds of ap-
plications. use it to
power projects, as 8
battery charger, for
toy trains, you
name it. At our low
price you should or-
der several to have
around. No filtering

is supplied, use an external capacitor.

0O 12 Volit Supply . $2.75 & 1.00 Postage.

MODERN VERSION OF THE “TESLA COIL"

We have thousands of flyback
transformers for TV sets, and have
worked out an interesting modifi-
cation of them so that using a pair
of power transistors and a few
resistors you can build a2 12 volt
D.C. powered oscillator converter
providing an output of 18,000
volts.:With this high voltage output
you can perform many interesting
experiments and demonstrations,
such as & jacobs ladder...or
lighting a florescent tube by just holding it near the suppty. We
supply the flyback transformer, two power transistors, resistors,
Instructions and an experiment manual. Use our 12 volt supply
advertised on this page as a supply for this if you don’t already
have one.

O Flyback “Tesla Coil™ Kit

- $4.75
Add S‘I 00 Posla@ & Handling
O Flyback Transformer only, with Instructions » $2.75
Add$1.00 Postage & Handling

SANKEN HYBRID AUDIO AMPLIFIERS
AND SUPPLY KIT

We have made a fortunate
purchase of Sanken Audio

CALCULATOR KEYBOARD

We are offering the
keyboard for our
calculator separate-
ly. The keyboard
provides a single
closure for each
key, brought out to
an edge connector.
May easily bhe
matrixed or
encoded in any
fashion by external
jumpers or used as
is, depending on the

input clrcuitry
required. Brand
New!

[J Calculator keyboard $1450

BOOKS

Discounts on technical books are rare, since the publisher
discounts are low, but B and F is happy to give you a 10%
discount and postpaid delivery in the U.S. on what we feel are
some of the best books in the electrical engineering field. They
are:

O Alley and Atwood, Semiconductor Devices and Circuits,
Wiley , 1971. Without relying on calculus, this book describes
basic icond! devices and ins their use in electronic
circuits. The operations and uses of linear and digital integrated
clrcuits are given considerable coverage. List Price $11.95, B & F
Price $10.75.

O Paul Siegal, Understanding Digital Computers, 2nd Edition,
Wiley, 1971. A great introductory text for logic and computer
design. We supply it as part of our logic experimenters kit. List

$12.95,B & F Price $11.75 . $11.75
0 Eimbinders, Semiconductor Memories, Wllev 1971.
Llsl $11.95 $10.76

O Eimbinder, Designing »wlh Llnea/ Inlegraled Cm:um Wiley,
1969 List $10.95 . . . .$9.85
] Barna, Operational Amﬁhllers Wiley, 1971 Lm $9. 95 $8.95

Amplfier Hybrid Modules. With
these you can build your own
audio amplifiers at less than, the
price of discrete components.
Just add a power supply, and a
chassis to act as a heat sink.
Brand new units. in original
hoxes, guaranteed by B and F,
Sanken and the Sanxen US.
distributor. Available in three
sizes: 10 watts RMS {20 watts music power), 25 watts RMS (50
watts M.P.} and 50 watts RMS {100 watts M.P.) per channel. 20
page manufacturers instruction book included. Sanken amplifiers
have proved so simple and reliable  that they are being used for
industnial applications, such as servo amplifiers and wide band
Iaboratory amplifiers.

Soes
S1-1025A

HYBRIO POwWER IC

10 Watt RMS Amplifier S 475
25 Watt RMS Amplifier $14.75
50 Watt RMS Amplifier $22.50

[J Complete kit for 100 watt rms stereo amplifier {200 watt

music) including two 50 watt Sanken hybrids, all parts,
instructions, and nice 1/16” thick black anodized and punched
chassis $88.00

) Same for 50 watt rms sleveo ampllﬂev includes two 25 watt
Sankens, etc. . . $58.00
O Same for 20 watt rms sleveo includes two 10 watt Sankens,
etc. G . ey $30.00

MOLEX SOLDERCON CONNECTIONS
Molex soldercon connections for 1.C.'s.
With these you can build low cost 1.C.
sackets by just cutting off the number of
connections required, i.e.. two strips of
seven for 14 pin socket.
500 Molex soldercon $ 475

OPERATIONAL AMPLIFIER SUPPLY

15 volts @ 100 milliamps. Brand new,
115 VAC input. manufactured by
Analog Oevices, similiar to their model
902. List price $49.00, our price S32.50.
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A local manufactur-
er went out of the
speaker enclosure
business, and we
were lucky enough
to buy his inventory
of Jensen high-com-
pliance (acoustic
suspension) speaker
systems. These
systems consist of-a
12" extended range
woofer,ahemi
spheric dome tweet.
or, plus crossover.

JENSEN HIGH COMPLIANCE SPEAKER SYSTEMS
The dome tweeter
response extends in-

10 the supersonic.

The dome shape provides an ideal polar pattern response. The

system Is ideal for use with our Sanken Amplifier Systems, or any

system capable of putting out 8t least 20 watts rms per channel.

Full instructions for cabinet construction are included.

Single System (One Woofer, Tweeter and Crossover) $29.00

Shuppmg mnghl 10 Ibs.
$55

Stereo System (Twoof Above) . . . . . . . .. ... 00
Hi Compliance Woofer Only (8 Ibs.) . $22.00
Dome Tweeter only (31bs) . . . . . . $5.75

DIGITAL CLOCK KIT WITH NIXIE DISPLAY

We have well over
20,000 surplus
nixies in  stock,
and because of
this bargain

- = purchase we can
3] . .5 ; sell a complete
digital clock kit
' for less than the
usual cost of the
displtay tubes
only. We provide
a complete etched and thru-plated circuit board, all integrated
circuits. complete power.supply, display tubes, 1.C. sockets and a
nice front panel with polaroid visor. We have never seen anyone
offer this kit for less than $100.00 before. Includes BCD outputs
for use as with timer option. May be wired for 12 or 24 hour
display. indicates hours, minutes, seconds.

Clock Kit, complete less outside cover
C1 Aluminum blue or black anodized cover (specify)

072o e

$57.50
$ 4.50

SEALED NICKEL CADMIUM
RECHARGEABLE BATTERIES

These cells have almost infinite uses
in smail and portable electronic
equipment. Use for flashiights,
small appliances, remote and radio
control, alarms, transistor radios,
nwxdel toys, miniature motors.
pocket calculators, etc. Each cell
provides 1.25 volts at 0.5 ampere
hours. Recharge 12 hours at 50
miltiamperes. Accepts at least 300
charge and discharge cycles. Welded
tabs for soider connections, can be
provided in interconnected groups of 1,2, 3, 4 or 5 cells.

. $1.00 each, 2 for $1.50, 10 for $5.00

0.5 Ampere hour cell

VENTED NICKEL CADMIUM
HIGH CAPACITY BATTERIES

The advantage of the vented nicad
is in fast recharge. These 1.35 volt 5
ampere hour celis can be recharged
in 1/2 hour if necessary, by
charging at 12 amperes. Supplied
with electrolyte and partially
charged. Five cells grouped together
provide a 6 volt ‘nominal”’ systems.
Work well even in sub-zero weather,
perfect for radio control, etc.

Not Postpaid Sh. Wt. 1 ib.. § lbs.
6 Ampere hour nicad $350
Group of five, banded together 975
LIMITEO QUANTITY of 30 ampere hour cells 675 ea.

80 PAGE CATALOG - Free with any order or send $0.25

To our customers:

B and F is moving to a new location: 119 Foster Street, Peabody,
Mass. 01960 {same address, but ditterent buildingl. Our apologies
to any customers who experlenced delays in shipments during the
move. Our new expanded shipping and storage areas will aliow us
to service your order faster than ever before. Retail customers are
now welcome at all working hours {Monday through Friday, 9 -
5; Saturday, 9 — 3). Special few of a kind items are being cleared
out. so come and visit our new location with twenty five thousand
square feet of surplus bargains.

ALL ITEMS (WHERE WEIGHT IS NOT SPECIFIED)
POSTAGE PAID IN THE U. S. A,

CHARGES WELCOME!

Phone in charges to 617 5315774 or 617 532-2323.
BankAnwericard Mastercharge. $10.00 minimum. No C.0.D."s
please.

B.& F. ENTERPRISES
Phone {617) 5632-2323
P.O. Box 44, Hathorne, Massachusetts 01937
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Unsolder it

with the 4
Endeco ;’

V4
Desoldering /'
Iron

MODEL

Rk,
Removes miniature soldered compo-
nents in seconds—without damage
Hollow tip fits over connection; vacuums all solder
for easy removal of component. Leaves terminals
and mounting holes clean. Then, with 360° contact,
it resolders faster, better than regular irons. Hand-
les miniature and standard components in PC
boards and conventional wiring. Self-cleaning. All
parts replaceable. 40 watts, 120-v. Standard tip
supplied, 5 other tip sizes available. Pays for itself.
$11.95 net East of the Rockies. Bl

Larger model avaiiabie. See your distributor or write:

ENTERPRISE DEVELOPMENT CORPORATION

5127 E. 65th St. * Indianapolis, Ind. 46220
Circle 88 on reader service card

FREE! New '72 Edition
Radio Shack Electronic
Accessories & Parts Catalog

STEREO AMPLIFIER DESIGN
(continued from page 59)

_ T

(1o +Sleno’] [Ece-lg (Re+Rg) |

where

Tsa is the junction temperature less
the ambient temperature

Ic is the idling collector current

S is the stability factor discussed in
a previous article, and equal to
Ale/Alero

Icno’ is the maximum leakage cur-
rent (collector to base with the
emitter open) for the maximum
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THERMAL RESISTANCE (0°C/WATT)
FIG. 7—HEAT-SINK DESIGN CURVE relates

TOTAL AREA OF HEAT SINK EXPOSED TO AIR {SQUARE INCHES}

temperature at which the semi-
conductor device can be used. As
you recall, it approximately dou-
bles for every 6°C rise in the
junction temperature of silicon
devices and for every 10°C rise in
the junction temperature of ger-
manium transistors.
Ecc is the collector supply voltage
Rc is the dc resistance in the collec-
tor circuit
Ry is the dc resistance in the emit-
ter circuit
The heat sinks used to help main-
tain safe temperatures are rated by their
thermal resistance. They are best used
vertically with all surfaces exposed to
the air in a type of chimney effect. Once
s has been calculated, the size of a
non-standard heat sink may be esti-
mated from Fig. 7.

Thermal fatigue

It is well known that if a piece of
sheet metal is bent back and forth along
one line, it will eventually break. Some
types of metal can be flexed more often
than other types before cracking.

So it is with transistors. They can
be brought up to a specific high tem-
perature and then cooled. This can be
repeated only for a specific number of
times before they break down. The
graph (from RCA) in Fig. 8 shows the
number of these heating and cooling
cycles that a 2N6099 transistor can en-
dure before breaking down. This Ther-
mal-Cycling Rating is related to both

1000'5 Of surface area exposed to thermal resistance. the powcr diSSipath by the transistor
Products The curve Is for %-inch bright aluminum. and to the change of the case tempera-
100's of (continued on page 96)
- 100
Exclusives b
THE buying guide 6
for kit builders,
CB'ers, installers,
experimenters, E 4 \
hobbyists, elec- < \ \ o
tricians —anyone 3' ‘7‘%\
in electronics in i \ A
any wayl! “" a 2 N \ %
z <
Electronics from A to 2 — Antennas, Batteries, Capacitors, Diodes, o \ '9_7/\
Educational Kits, Fiber Optics, Gnlle Cloth, Hi-Fi Speakers. IC's, : / \ \ ¢
Jacks. Knobs, L-Pads. Mikes, Needles, Oscillators, P-Boxes. Quad- a 10 ] \ \ \ \ \'9@
racs, Resistors, Semiconductors, Telephones, Ultrasonic Alarms, (A 09
VHF Antennas, Wire, Xenon Strobe, Y Adapters, Zener Diodes plus o [ \ \ \ \ \\"7¢
our Science Fair kits and Knight-Kits —and much more! g \G‘@/
v
Get your FREE copy at our nearby & p [ \ \ \\ N 3/
store —or mail in coupon today! z \ \ <,
Ly — 1 < 0o
| QUUILRADIOSKALK) ~ Dest-REVS | | | \ o
 prr—— 2
| ' - E \ \\ N
| 2725 W. 7th St. Fort Worth. Texas 76107 | <] 2 2 2 \% \%. \2
Send me your FREE 1972 Catalog #215 | =1 > © % P o (2
| o o o fa o \o
| Please PRINT Clearly l x | l
Name Apt. # ! 2 4 8 2 4 6 8
I | 1000 10,000 100,000
|Street or Rte. & Box____
| city | NUMBER OF THERMAL CYCLES
| [_I_l’_'lj_ll FIG. 8—THERMAL-CYCLING CURVE for RCA 2N6099. Circuit must be designed so transistor does
LE'.m_e. == = _ﬂ) ______ — not breakdown prematurely due to a combination of high Py or AT.
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IMPOSSIBLE? SPRING SALE OF SURPLUS INTEGRATED CIRCUITS, SEMICONDUCTORS, NUMERICAL
DISPLAY DEVICES AND POWER SUPPLIES! OFFER HOLDS TO MAY 29, 1972. ALL ORDERS OVER $10.00
WILL INCLUDE FREE 270 PAGE COPY OF INTEGRATED CIRCUIT HANDBOOK. ORDERS OVER $25.00
WILL RECEIVE OVER 1000 PAGES OF HANDBOOKS AND APPLICATIONS MANUALS. ALL ORDERS ARE
POSTPAID WITH FREE AIR MAIL ON ORDERS OF I.C.'s AND SEMICONDUCTORS TOTALLING $25.00 OR
MORE. ALL ITEMS RRAND NEW AND IN ORIGINAL FACTORY PACKAGES.

D1GITAL! INTEGRATED CIRCUITS

7400  Quad 2:input positive- NAND A
7401  Quad 2-input positive- NAND (open collector) A
7402 Quad 2-input positive-NOR A
7403 Quad 2-input positive-NAND (open collector) A
7404 Hex inverter A
7405 Hax inverter (open collector) A
7406 30 V hex inverter butfer/driver E
7407 30 V hex buffer/driver B
7408  Quad 2-input positive AND B
7409 Quad 2.input positive-AND (open collector) B
7410 Triple 3-input positive-NAND A
7412 Triple 3-input positive-NAND (open collector) A
7413 Dual NAND Schmitt trigger D
7416 15 V hex inverter buffer/driver D
7417 15 V hex buffer/driver D
7420 Dual &-input positive-NAND A
7423 E xpandable dual 4-input NOR with strobe B
7425 Dusl 4-input NOR gate with strobe B8
7426 Quad 2-input high voltages (MOS) interface B
NAND
7427  Triple 3-input positive NOR B
7430 8-input positive-NAND A
7432  Quad 2-input positive-OR c
7437 Quad 2-input positive-NAND butfer [
7438 Quad 2-input positive-NAND butfer [~
{open collector)
7440 Dual 4-input positive-NAND bufter A
7442  BCD-to-decimal decoder E
7443  Excess-3-to-decimal decoder F
7444 Excess-3-gray-to-decimal decoder F
7445 30 V BCD-to-decimal decoder J
7446 30V BCD-t decoder/drive F
7447 15 v BCD-to /driver F
7448 BCD-to-seven-segment decoder J
7450 Dual 2-wide 2-input AND-OR-INVERT with A
inputs axpander
7451 Dusl 2-wide 2-input AND-OR-INVERT A
7453 Expandable 4-wide 2-input AND-OR-INVERT A
7454 4-wide 2-input AND-OR-INVERT A
7460 Dual 4-input expander A
7470 JK fliptiop c
7472 J-K master-siave flip-flop c
7473 Dual J-K master-slave flip-tlop C
7474 Dual D-type edge-triggered flip-flop [4
7475 Quad bistable latch D
7476 Dual J-K master-siave Hip-flop c
7480 Gated full adder D
7481 16 bit active-element memory G
7482 2-bit binary full adder G
7483 4-bit binary full adder G
7484 16-bit active-slement memory G
{geted write inputs)
7486  Quad 2-input exclusive-OR D
7489 B84-bit read-write memory L
7490 Decade counter D
7491 8-bit shift register F
7492  Divide-by-tweive counter E
7493 4-bit binary counter E
Pricing 1t the Total Total Quantity Total Quentity
Schedule Quantity Purchased Purchamd
Purchasd s 10-99 Pes. 100699 Pes.
Lo than 10 Pes. {Mix or Match)
You Pay. You Pay You Pay
A $.37 $32
B 3 ,ig 48
[+ o .95 .70
D 2 g 1.25 25
E o 1.75 145
F 26 2.25 195
G €8 2.75 245
H a 3.45 2,95
J 5 A4S 3.75
K $ o 5.45 4.75
L ot 6.45 5.75
] b4 7.A5 675
N 2 § 8.45 7.75
P = 9.45 8.75
| FREE DATA SHEETS INCLUDED
WITH EVERY ITEM
LINEAR INTEGRATED CIRCUITS
709 Operational Amplitier . . , ., ... ....... $ 50
711 DusiComparstor . . . . ... .......... 50
741 C d O ional Amplifier . . ., ., ., 50
558 Dusl741 . . ... ...........0..... 95
723 Vohags Reguistor . . . . . . ... ........ 125
538 FET Operational Amplifier . . . . . .. ..... 4.75
595 Four Quadrant Multiplier . . . . . .. ... ... 375
PHASE LOCKED LOOPS
NES61 |
NES562 L
NESE5 X
NE566 X
NES567 ToneDecoder . . . .............. 5.00

7494
7495

7496

7497

74100
74104
74105
74107
74110
741
74121
74122
74123

74141
74145
74150
74151
74153
74154
74155
74156

74157

74160
74161

74162
74163
74164
74165
74166
74167
74170
74180
74181

74182
74184
74185
74190

74191

74192
74193

74194
74195

74196
74197
74198
74199

2N3668
2N4972
2N3566
2N4965
2N3642
2N3645
2N3583
2N
2N5136
2N5126
2N3646
2N3639
2N3688

Any of sbove transistors 5 for $1.00, 25 for $4.00, 100 for $15.00

4&-bit shift register—parallel-in, serial-out
4-bit right-shift-left-shift register—paraliel-in,
parallel-out
5-bit shift register—dual parallel-in, parallel-out
6-bit binary synchronous rate multiplier
8-bit bistable latch
Gated J-K master-slave flip-fiop
Gated J-K master-slave flip-flop
Dual J-K master-siave flip-tlop
Gated J-K master-siave Hip-tlop with data lockout
Dual J-K master-slave tlip-fiop with data lockout
One-shot monostable muttivibrator
Retriggerable monostable multivibrator with cleer
Dual retrigoe tivib with
clear
BCD-to-decimal decoder/driver
15 V BCD-to-decimal decoder/driver
16-bit data selector/multiplexer
8-bit data selector/multiplexer with strobe
Dual 4ine-to-1-line data / {
4-line-to-16-line (1 to 16) decoder/mutltiplexer
Dual 2-line-to-4-line decoder/multiplexer
Dual 2-line-to-4-line decoder/demultiplexer
{open collector)
Quadvuple 2-line-to-1-line data
selectors/multiplexers
Synchronous decade counter with direct clear
Synchronous 4-but binary counter
with direct clesr
Fully synchronous decade counter
Fully synchronous 4-bit binary counter
8-bit perallel-out serial shift register
Parallel-load B-bit shift register
Porallel-load B-bit shift register
Synchronous decade decimal rate multiplier
4by-4 register file
8-bit /e parity ge
4-bit erithmetic logic unit {ALU) and function
generator
Look-ahesd carry generator (for ALU)
BCD-to-binary converter
Binary-to-BCD converter
Synchronous up/down decada counter
(single clock line)
Synchronous up/down 4-bit binary counter
(single clock Jine)
Synch up/down decsde counter (two clock lines)
Synch up/down &-bit bianry counter
(two clock lines)
4-bit parallel-in, perallel-out bidirectional shift
register
4-bit paraliel-in, parailel-out shift register
{4-K inputs to first stage)
50-MHz pressttable decade counten/latches
50-MHz p 4bit binsry /latches
8-bit parsliel-in, parsilel-out bidirectional shift
8-bit parallel-in, paraliei-out shift register
(J-K inputs to first stage)

1

FOR PRICING SEE PRICING SCHEDULE BELOW
A v

TRANSISTOR SPECIALS

NPN General purpose amplifier

PNP General purpose amplifier

NPN Low level amplifier

PNP Low level amplifier

NPN General purposs high speed amplifier
PNP General purposs high speed amplifier
NPN RF Amplifier

PNP RF Amplifier

NPN Generel purposs medium speed amplifier
NPN HF/UHF Amplifier

NPN Switch

PNP Switch

NPN RF-AGC Amplifier

mix or match.

2N2484
2N2907
2N2222
2N2369
2N2219
2N2905

NPN Lo Noise
PNP High ¢
NPN High ¢
NPN 500 MHz
NPN 3Watt
PNP 3Watt

B am

Any of above 3 for $1.00, 100 for $25.00. Mix or match.

2N3055
2N242

2N3819
2N3820

IN4004
IN4148
IN914

05 Amp 400 PV Bridge
1.0 Amp 400 PIV Bridge
4.0 Amp 400 PiV Bridge

MM T CeXIMNMEIN MOOOMOOODSXIT mm

M X XX I IXIITNM Z2ZMCrX—@tmqmm

e teanm

i

READOUT SPECIALS

) Low current readout, in dual-
in-Jine package. Plugs into 16 pin
integrated circuit socket. ideal
tor miniature battery powered
instruments current is 8
milliamperes at 5 vohs. Life is
rated at 50,000 hours. Works
tine from 7447 decoder Driver.

$3.25 euch, 4 for $11.00

O Complete counter kit, above
readout with 7490 decade
counter, 7447 decoder driver and
etched printed circuit board,

$8.00 each.

O Extra large size readout, in gless
envelops peckage with wire
leads, draws 20 milliamperes at 5
wvolts, works from 7447 driver,
100,000 hours rated life.

.$3.50 each
4 for $12.00

) Counter kit, 7490, 7447, P.C.
board as above . . $8.50 each.

OOn either of above kits, add
$2.00 for, 74192 Up/ODown
counter option, $1.50 for 7475
latch.

Liquid crystal displey. Compatible

1 with large scale integration (LSI)
' MOS mutltiplexed decoder drivers.
- This is considered the display of the
' future. Effect is most unusual, a
1 ssemingly clesr plate when acti-
"1 vated shows dark characters ageinst
- the background.
4 Digit liquid crystal display  $15.00
6 Digit liquid crystal display $20.00

LIGHT EMITTING DIODE

pat This display is excellent for small

portable alectronics, such as

DVM's, calculators, etc. Equivalent

to Montsanto MAN 3A, Operates

from 5 volts, 20 millismperes, with
47 ohm dropping resistor,

$3.95 each

10 for $35.00

O Complete counter kit, 7490,

7475 latch 7447, printed circuit

board, led resdout . . .$950

NIX1E — READOUT DECADE
COUNTER KIT, including 7490
and 7441 integrated circuits, read-
out tuba, complete etched circuit
and instructions
Would you belisve . . . .$8.
{Add $2,00 for 7475 iatch)
Burroughs 5441 tube and socket
only . .......... $3.75
Amperex B1000OR tubse only
Price

Fluorescent vacuum readouts.
These resdouts consume low
power, and have 3 highly visible
blue green display. Operates from
25 wolts D.C., and 1.5 wolts at 42
milliamps for filament. Compatible
with 7448 decoder-driver, a most
unususl and effective display.
$2.95 sach,
4 for $9.00, 10 for $20.00,
O Complets counter  kit, 7490
counter, 7448 decoder driver and
printed circuit board . . $8.00,
4 for $28.00, 10 for $60.00

0O 80 PAGE CATALOG - Fres with any order or send $0.25

87.5 Watt High Power NPN Silicon . . . . . $1.00

W wm L L. 2 for $1.00
:.oc..:.tmm;}mm ,,,,,,,,,,, 2 for $1.00 ALL ITEMS (WHERE WEIGHT IS NOT SPECIFIED)
PChannel F.ET. . . . ... ...... 2for $1.00 POSTAGE PAID IN THE U. S. A.

CHARGES WELCOME!

1Amp400PIVDiode . .. ....... 10 for $1.00 Phone in charges to 617 5315774 or 617 5322323
General PurposeDiode . . . . . ... .. 20 for $1.00 BankAmericard — ge. $10.00 mini No C.OD.s
Ganeral PurpossDiode . . . . . .. ... 20 for $1.00 pleass.

Circle 90 on reader service card
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READOUT TUBE SPECIALS
BURROUGHS B.7971 GIANT STEREO AMPLIFIER DESIGN

Alpha-Numeric Nixie Tube. (Co'"i"“edf"om page 94)
15 Segment tube makes all digits | -

and complete alphabet. $18.00
value. Comes with socket and
information for making simple
diode decoder.

ture during each thermal cycle.

At an average, audio amplifiers can
be assumed to go through 1000 of these
thermal cycles each year. If you expect
the equipment to last five years (another
T— average figure), the transistors must last
D for at least 5000 cycles. Equipment de-
signed and built by the hobbyist can be

Stock No. J5015 3.50 ea.
3/10.00, 10/25.00

BURROUGHS B-5859

Miniature NIXIE tube.
%' digits. Flying leads,
Ideal for PC mount.

VEHICLE ALARMS
and SIRENS

0 DON'T BE LEFT OFF GUARD
Stock No.J5016 made to last through many more cycles, WITH LOW QUALITY, HIGH
3.00 ea. 4/11.00 if desired. PRICED IMPORTS

In the practical situation, the
2N6099 may be asked to dissipate 20
watts. If the minimum number of ther-
mal cycles should be 5000, the case tem-
perature should not change by more
than 50°C. This can be determined from U.S.l. offers American Quality and High
the curves in Fig. 7. Used at an ambient Efficiency giving YOU no rejects, no re-
temperature of 20°C, the heatssink should am & aion LU0 ebin o R Bl
limit the case temperature to 70°C when Kits of ANY TYPE, get our prices today—
power 1s applied to the amplifier. our quality tomorrow. Fail-safe, full proof

A Class AB umpliﬁer dissipales dif- Protect.ion. §end for Free Catalog‘ tod?y
ferent amounts of power when oper- OR v;lnte, Wire or Phone for quantity dis-
ating at different volume levels. As- -
sume, as an example, that one transistor

HONEYWELL COMPUTER BOARDS

Big Name Imports offer

BIG PRICES,
SMALL QUALITY.

Honeywell Computcr boards, 42" x 12", Tran-
SIStors, dl()d(,\.. zeners, LJPdLIlOI’\. precision
resistors, heat sinks, trimmers cte. 2 Diflerent
boards $1.00. Stock No. 19082.
COMPUTER GRADE CAPACITORS

12062 40,000 mfd. 10 volts 34 "x4%" 1.25 ea. 6/7.00
J2118 70,000 mfd. 10 volts 314 "x4Y,” 1.75 ea. 6/9.00
J2117 6,000 mid. 55 volts 215"x41," 1.50 ea. 7/9.00
12116 3,750 mid. 75 volts 214"x4'4” 1.75 ea. 6/9.00
Ail above are brand new and include terminal hardware.

Many other item-Send for new 32 page catalog

All merchandise guaranteed. Please include
sufficient postage, excess will be refunded.

$1.00 FREE WITH $10.00 ORDER
MINIMUM ORDER $3.00

D\ DELTA ELECTRONICS CO.

BOX 1, LYNN, MASSACHUSETTS 01303
Circle 91 on reader service card

--———_------—-—1

ANOTHER SUPERB 1
VALUE
from

Olson

Electronics
ONLY

2 £19°°

ELECTRIC
EYE

" WARNING
SWITCH

Multi-purpose warning system for business,
home, warehouse or industry, Electric Eye
is used to signal or count someone enter-
ing or breaking the beam. You need only
plug in a bell, buzzer, counter or any
other device. )

Olson Electronics, Dept. L4
260 S. Forge St., Akron, Ohio 44308
| enclose $19.95 plus $1 for postage
[] and handling. Send me the SW-364
Electric Eye Warning Switch.
DSend me the next seven issues of
the Olson Catalog, without cost or

obligation. FREE

Name

Address
City
State 2ip

S

Circle 92 on reader service curd
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of a push-pull pair dissipates 4 watts
when operating at low volume levels
and that it dissipates 20 watts when pro-
ducing loud music. Furthermore, as-
sume that it is anticipated that the tran-
sistor in the amplifier will be dissipating
4 watts for 10,000 cycles, and that the
case temperature will increase 30°C. At
the 20-watt level, the case temperature
may change by 80°C, but it is required
to go through only 2000 cycles. The
problem is to determine if the device is
being used within its thermal-cycling
rating.

At the 4-watt level, the number of
cycles permitted with a temperature
change of 30°C is 17,500, as determined
from the curves. Since only 10,000
cycles are required, 10,000/17,500 or
0.57 of the maximum permissible num-
ber of cycles are used here.

Similarly, when operating at the
20-watt level with a temperature change
ol 80°C, 3000 cycles are permitted. Only
200073000 or 0.67 of the permissible
number of cycles for this temperature
change, is used here.

The sum of 0.57 and 0.67 is 1.24.
The transistor is used within its thermal-
cycling rating if the sum of the wo
decimals is equal to or less than “I™.
Obviously, operation is beyond the rat-
ing of the device.

If the number of cycles at the 4-
watt level is fixed so that the decimal is
0.57, at the 20-watt level the number
should not exceed | — 0.57 = 043
Since 3,000 cycles are permitted when
used exclusively at AT¢ = 80°C, the
number of actual permitted cycles at the
20-watt level. for the combination of
conditions, N, can be calculated from
N/3000 = 0.43. Hence N = 1290 cycles.

R-E

Universal Security
Instruments. Inc.
2829 POTEE STREET,BALT. MD.21231
(301) 355-9000

“The World's Largest Manufacturer of
American Made Vehicle Alarms”

Circle 93 on reader service card

IC PRICES SLASHED!

Brand New—Surplus—Guaranteed
All Dual Inline—Except As Noted

ANY OF THESE: ONLY
7400 7401 7402 7403 7404 $.30
7405 7410 7420 7430 7432
7440 7450 7453 7454 7460

THESE LO-POWER UNITS—EACH
74L00 74L04 74108 $.50
74L10 74120 74130 74L51

AND CHECK THESE PRICES!!

7441 7442 AT 1.35
7446 7447 74192 74193 AT 2.00
7448 7483 AT 1.75
7473 7476 7486 AT .60
7472 7474 AT .50
7490 7493 7475 AT 1.25
7495 7496 AT 1.40
74173 74L74 AT .90

DM 8200 4 BIT MAGNATUDE COMPARATOR 2.25
DM 8281 PRESETTABLE 4 BIT COUNTER 2.25

DM 8288 PRESETTABLE DIVIDE-BY 12 2.25
DM 8520 MODULO N DIVIDER 2.00
DM 8570 8 BIT SIPO SHIFT REG. 2.00
DM 8530 8 BIT PISO SHIFT REG. 2.00

DM 86L70 LO-PWR 8 BIT SIPO SHIFT REG. 2.50
DM 8601 RETRIG. MONO. MULTIVIBRATOR 1.25

—FLASH—MONSANTO MAN-1
L.E.D. 7-SEGMENT DISPLAY
IN DUAL INLINE PACKAGE

5.50

LM 309K 5 VOLT-1 AMP REGULATOR-TO-3 2.35
LED LIGHT EMIT. DIODE—ONLY .60
SMALLER LED—AXIAL LEAD—ONLY .50

WE SHIP ALL FIRST CLASS MAIL—FREE
CALIFORNIANS—ADD 5% SALES TAX
SSOCIATES  Filk ks
FAIR
JTM A CALIF. 95628

Circle 10! on reader service card




U.S. GOV'T ELECTRONIC SURPLUS

® Natienally Xmown -worid Fameus SURPLUS CENTER offers
fisest, mest ins units amd
components 3t 2 Waction of their sriginal acquisition cosl.

IBM COMPUTER POWER SUPPLY

o (TTEM M22-938 ) - - Empemaive. regu-
Mted wait. Fine for college iabs, research
€0's.. pervice shops, etc. Pure DC over 8 wide
e of voltages. BC oulpul voltazes 6. 12,
-, Wide rage of AC voltages svailsble.

® Fimest transformern. Hiltern. transintor load
reculation system. Independent of fine voltaxe
Mucluations. Comtains live reparate rectifser
aystema. Unit i ormahed without amal] --rec.
alating card" -.- X cam be caxily made or com
and circuit diagrams fus-
123 1. )

$24.95
ONCE-IN-A-LIFETIME SPECIAL

be by-pansed.
ll‘ed - IIZ lll

BURGLAR-FIRE ALARM SYSTEM

$29.95

® (ITEM KI{3S-A) -~
yatem £IvEs waming of fire of reak-i.
Opecalen on 113-VAC. Oontrol unit, 2-
Kidde Mash fie. Z-metcun) €olumn. 3-600r
window acluators. slarm bell, 180 It
wire matructions, #4°° % 7% 2 3", (T be b

STANDARD DIAL TELEPHONE

® (ITEMFTIS) - - Stasdard,  commereial
Wlephame name as wsed tuosghout U. s A, Altrac-
uze polished biack. ithe Sew conditian. Use aa
!lln.lol phome (o privaie systems of tom‘
eral phones Logethet for Jocal inter com Ay
fem. Pull inatractioms are fumished. WE. S Tows

Oviginal

Comt
2430 $7.49

STEP-BY-STEP TELEPHONE SWITCH

o (ITEM JT-906 ) -~ Amsvisg _leleghong selector
awilch. Great experimental (lem. When used with two-

wire teleghoe disl will welect nay nwmber Irom 8 10 (06,
Vake intercom o1 privale araiem. Use (o tum on crovi
PP _start w5 ‘ £, Comolete with comtact bark.
26 xS () h-) Coat Over $90.99
$6.29

@ Telaghone dinl Tor une wilh above awileh.
Order as ( Ltem 5108 )............ S| .97

MAGNETIC DIGITAL COUNTER(121018-VDC)

® (ITEM 421839 ) - - Yoo 10 count alectrically.
e to coumt number of limea door (8 opened sites
usineas in closed. (o show changing prices, laboia-
tory uaes, eic. Wili count | loc rach pulse and wiii
u--.lev 100h 1ount to next unil. 8577 % 1% 8 1%,

B $1.99 o0 $4.99

{ i, o... un.oo

200 AMP., 50 VOLT, SILICON DIODE

o {ITEM ¥#22863) - - A Four Star Iy ! New, leading
make. Weavy duly uniis excelient for use in 12 of 24-volt
fant chareers, high current power supply sy stims, eic.
2% 5 1% K 1%, %''=16 SAE mounting thieads. { 11k, )

$4.99

List Over $13.00

AC PROGRAM TIMING CLOCK

o (ITEM #I30) - - Zewih 113-VAC vmit. Use
n. classes. tum

eny Ume In 24 hour pertod.
feature. Caa be —lnrlr mnEcammed.
M e B4

Cost Gov't

Over $38.00

$15.75

o (ITEM #21984 ) - - Mensures AC cument withiul
opening (e ine, Simply prexs handie ind smsp e probe

e conductor. Keads cuments lim .23 (o 123
amps. Reads voliages 1o 100, crads ohoa up (o 300. Tenl
motors, sppliances. etc, Three current 1anges, wo voii
age rangen. With CBse. test leads. 1% x 37 2 1%,

$36.90 ki Vind €21on,

SPECIAL SALE

Correspondence K i ‘ I i
Course In ’ R -( /Py
ELECTRICAL $8.79 resinvsa /
ENGINEERING /

$10.79 outatde Us.A.

e (ITEM um )~- Obtain urmne-l tralniag at lom o (Mll Lamcoln

e % hecaune
of siming iy e itiad number nl Breeiricnt GnTndit s, T ane
avarlabie, lbut withoul the examination gradiag service, The course com-
aists of 15 tesnon books, each with assocwstrd examn und standard an-
gmees. Book describing prize = inning Home Expoiimental isboratory
Rench fumished at no eatra co

RUNNING TIME METER

® (ITEM #2188 ) - = Record nomber of op-
srating howrs of elecuric lights and electrical
devices nuch as relrigerators, fumaces, eic,
Records total howrs, teaths and hundredihe w
to lzs .99 nn;‘- For 113-volt, 60=cycles.
Size 23R4T, Shipping weiehi 21t g 4 39

Cost Over §29.00

COMPUTER TRANSISTORS ON HEAT SINKS
1EM Computer Quality Units

& (#22-028) -~ Unit consints of one 136
walt power {fanaiatar om heavy, ribhed,
alus num henl sink.  Many experimental
uses. (11b.}
Coet Gov't Over 1000 $1-99

® {(#11-918) - - Unit consista of two 130-
wall power lranaistors, 2-. never
dioden, capmCilors, resfslors, #tc. on heavy,
it s gl et ofoke. last for v b8
Solor speed comtrok. {4 1w, )

Cont Govit Over 51300 $4.91

Crs
'va..":""‘
P, Order Direct From Ad. Meany Back Gusrawtee.

152
‘Qﬁg SURPLUS CENTER

Dept. RE-042 Lincoln, Nebr. 68501

HIGH FIDELITY

MAKE YOUR OWN SPEAKER SYSTEMS. SAVE
%2 THE COST. WRITE FOR CATALOG. McGEE
RADIO COMPANY, 1901 McGEE STREET (RE),
KANSAS CITY, MO. 64108

FOR SALE

FREE CATALOG New Electronic Devices!
World's Smallest Transmitter $19.95! Telephone
Answerer $49.50' Telephone Recording Device
$19.95! "Bug’ Detector $59.50! Many more!
SONIC DEVICES, 69-29R Queens Bivd.,, N.Y
11377

AM/FM RADIO INTERCOM, transistorized
American chassis for custom installation. New,
guaranteed, with instructions. $16.95. TRI-
PLETT ELECTRONICS, 1125 Hazel, Huntsville,
Tx. 77340

discount
Free catalog and price sheet.

B & K, Sencore test equipment,
prices.
FORDHAM RADIO, 265 E. 149th St. Bronx, N.Y.
10451

PC. BOARDS MAKERS. ONE SQUARE FOOT
1/16 G-10 COPPER CLAD LAMINATE $4.95,
AND CUT IN -THE SIZE MORE USEFUL FOR
YOU. ADD 25¢ FOR SHIPPING. E P G, BOX 68,
SOMERVILLE, MASS. 02144

MEMORIES SEMICONDUCTORS FREE FLYER,
UTI, P.O. Box 252, Waldwick, N.J. 07463

SPECIAL Clearance Sale: Rectifiers, Transis-
tors, smali motors, electronic parts. Lowest
Prices. Free Catalog. GENERAL SALES COM-
PANY, (713-265-2369) 254 E. Main St., Clute Tx.
77531

ELECTRONIC ORGAN KEYBOARDS, oscillator
coils, printed circuits and other components for
organ circuitry. 25¢ for catalog. DEVTRONIX
ORGAN PRODUCTS, 5872 Amapola Drive, San
Jose, Ca. 95129

vices). 90¢ per word minimum 10 words.

no minimum.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
NONCOMMERCIAL RA:rE (for individuals who want to buy or sell personal items) 60¢ per word

FIRST WORD and NAME set in bold caps at no extra charge. Additional bold face at 10¢ per word.
Payment must accompany all ads except those placed by accredited advertising agencies. 10% dis-
count on 12 consecutive insertions, if paid in advance. Misleading or objectionable ads not ac-
cepted. Copy for June issue must reach us before March 31.

Insert ___time(s)

Starting with______issue ited

placed
throwgh accred-
advertising
agency 28

| I
|
I |
I 1 2 3 r 5 I
|
| 6 7 3 9 10 :
|
|
: 11 12 13 14 15 |
I |
| 16 17 18 19 ) I
|
I 21 2 23 24 25 I
|
I 26 zZ7 F 2 30 |
] |
| 31 2 33 7 35 |
|
I e { @ .60 Non-Commercial Rates | __ |
| Mo. of Words | @ .90 Commercial Rate a
I neo of Words in bold caps NAME B — |
$— |
I Total Enciosed 88 *-ADDRETS = -
I Poymest mest o oy sme__ze |
I |
I |
|
L

SIGNATURE

MAIL TO: RADIO-ELECTRONICS, CLASS|F|EDAD DEF’T |
10003

200 PARK AVE. SOUTH, NEW YORK, N.Y.
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ALPHA-NUMERIC
7-SEGMENT
READOUTS

o 3.95

Buy any 3 — Take 10 % Oiscount “”I

Y

A Poly Pak exciusive!l Two different tyPes. Both
with SN7446, SN7447, SN7448,
SN7490 and SN74192 IC's. Both with
O to 9 numerais and 10 letters. With
specs & hookups.

O 16-PIN MICRO MINIATURE

Fits into 16 pin dual in line socket. Life: 250,000
hours. Delivers 700-ft. Lamberts briteness with
s volu 8 mils per seEment. Characters .362” M.
.19

J 9-PIN TUBE TYPE

For printed circuilt board or socket. Life: 100,000
hours. Delivers 6,000-tt. Lamberts with 5 volts
23 mils per segment. Characters .47” H. x .26” W.

7-SEGMENT
ALPHA-NUMERIC
LED READOUT

' l ' [] $6.50 3 for s1s.

0-9numbers and 9 letters. Compatible withSN7446
and SN7447 7-.segment BCD IC drivers. Snaps into
dualin line sockets. Only ¥, x %/, x Y. Specs:SV
20-mils.

AIRCHILD NATIONAL ICCIRCUITS
Buy Any 3 — Take 10% Discount!

Type Description Sale
[J 9300 4-Bit univ. shift reg. . .. . Sz 49
[0 9301 One to ten decoder .

[ 9304 Dual full adder

(O LM307 Replaces 709, 741 amp . ..

O LM370 AGC squelch amphﬁer

O wm372 AM-IF strips ...

0O LMS565 Phase Lock Loops

O om8520 Modulo N Divider . .........

Cl SE-161 ONE SHOT multivibrator . .

0 MM-1101 256 Bit MOS “RAM" memory 8.50
0 PmMS2048C 2,048 Bit MOS ""ROM'" memé.50
0 PL4516C 16-Channel multiplex array . .. .9.95
O RCA CA-3046 6-transistor array . ... .. 77

GIANT SALE ON NEW TTL ﬁ
TEXAS & NATIONAL ICs

Buy Any 3 — Take 10% Discount!
100 or more, 25 % discount

Factory Guaranteed! Tested! Marked!

Type Function

SN7400N Quad 2 input NANO gate . . .
SN7401N SN7400 with open collect
SN7402N Quad 2 input NOR gate . . . .
SN7404N Hex inverter . . _ o
SN7405N Hex inverter, open collect . .
SN7410N Triple 3 input NAND ga .
SN7420N Dual 4 input NAND gate . ..
SN7430N 8 input NAND gate - 5
SN7440N Duai 4 inPut NAND butfer W
SN7441N BCD-to-Decimal driver
SN7446N BCD-to-7 seg. dec./driver
SN7447N BCD-to-7 seg. dec./driver
SN7473N Dusl J-K Master siave flip-flop
SN7474N Dual D trikgered fiip flop . ..
SN7475N Quad bistable latch . .
SN7476N SN7473, with preset-a -elour
SN7481N 16-bit memory (scratch pad)
SN7483N 4-bit binary full adder
SN7490N Decade counter . . e
SN7491N 8-bit shift register

SN7492N Divide by 12 counter .
SN7493N 4-bit binary counter
SN7494N 4.bit shift register bbw
SN7495N 4-bit register rikht-N.left
SN74154N Divide by 1 -
SN74181R Arithmetic Logic Unit
SN74192N Bi-directionai counter
SN74193N Binary up-down counter

033300000000000000C00000000

oc

BRAND NEW!
LINEAR IC AMPS

Factory Guaranteea! Factory Marked! Factory Tested
Tvpe Description Sale Sale

[0 SN5510L 40M2Z. Video Amp .$3.50 3 for 9.00

[J 702 Hi Gain, DC amp TO.5 3 for 2.00

[J 703 RF-IF, 14 hookups, TO-5 . . 1. 3 tor-3.00

[J 709C Operational Ampse» 2 tor 1.00

[J 710C Ditterential Amp®**s . | 2 tor

[J 711C Memory, Sense, Am . 2 for

[J 723A Voitage Regulator . 1. 3 for

[J TVR-2000 Hi-power 723 ss» . 3 for

[0 741C Freq. Comp. 709%%¢ 4 3 tor

(] 748C Freq. Adjustable 741%%% . .95 3 for

[J 709-709 Dual 709°'s (DIP) . e 3 for

[J741-741 Dual 741's (DIP) . . .1, 3 for

[] 749-749 Stereo Preamp (DIP) o 3 for

(0 741-741 Dual 741's (DIP) . 3 for 6.00

[1739-739 16 Transistor stereo
PREAMP (DIP) .

(0 749-749 Dual channel nudlo
amp (DIP) . .. 3 for 6.00

** s State 1st. 2nd chnice. Dunl ln Line, TO-5.

3 for 6.00

MEMORIES
[ IBM 4000 Bit

core plane, from

INTEGRATED CIRCUIT SOCKETS
Buy Any 3 — Take 10% Discount!
O 14-Pin, dual in line . .$.45

(0 16-Pin, dual in line .. .50
(0 Y0-S, 8 or 10 pins ... .29

FAIRCHILD ‘““VISIBLE'' LED’'s
Buy 3 — Take 10 % Dlscount!

iy t
N 79 Color: Red. For readouts, panel
¢ lights, ete. TO-18 case.

6-AMP FULL WAVE BRID
SALK U 400

125

2Amp e 3Amp

s.os EPOXY
12

fns SILICON
:25 RECTIFIERS

-3 .
: as microminiature

2amp
$.0

epoxy TO-S case
1N 9414 0vcl 2 In. Gote
D 923 )X Flip Flop

75¢

3 for $2.00

‘PIK-A-PAK'FACTORY IC KITS

* Factory To Youl
* With Diagrams!
* No Test!
O 24-709, 710, 711, 723 741 asst. cases SZ 98
O 24-7400 Serles, Dual i n line, asst, .
O 24—Linear & 74300 Ser asst. cases l 98
0 10-709, 710, 711, 723 ‘741, TO-5 . .. 1.00

FETS. UJTS,VARACTORS, NIXIES

O 5 - varactor diodes. 10, 20, 30, 10, 50 nls; oo
01 -*"PUT” Programmable unhuncuon .

0 2 -2N3370 FET. N channel TO-18, metal l 00
02 -2N2608 FET, P channel TO-18, metal 1.00
O 2 -2N2646 Unijunction. plastic .. . 1.00
[ 5-ER-900 Trigger diodes. scrs., triacs 1.00
0 2-2N3277 FET. P channel, metal TO-& 1.00

ALLEN BRADLEY'S 5.
‘TRANSISTOR' POTS o,
Type F. Screwdniver adjust. sl

K () 20K [J 100K [} SOOK

1 Meg.
0O SoK 250K 2 Meg.

‘MICRO-POTS’ Type G. 1727 di.
2" high, Mounts 1/4”
hole with shaft, linear,
immeraion-nrool high
freq.

10K [0 100K [J 1 Meg.

O2sKk [ 250K [ 2 Meg.
OsoK [ S00K [] S Meg.

[JSOLID STATE
AM-FM TUNER

FM 88-108mhz & AM 6550-
1600kcs, Sensitive 2%, x 214
x 1Y2” module. Can be used
with 10.7me¢ & 456kes IF
strips & any hi-fi al’!tl,p. pP.C.,
- wired. 4-gang variable sup-
WESTINGHOUSE ply voltage 9V 6 mils, Varac-
3 for $10 tor diode for AFC. Schematics.

318¢ CATALOG on Fiber Optics, ‘ICs’, Semi’s, Parts

POLY PAKS

CUH ... ¢ o6 @

Includes SN7490 dec- P&
ade counter, SN7475

latch, SN7441 BCD de- 3 sets
coder-driver. and a for

Nixie® tube that Indi-
cates 0 to 9, instruc- Siia
tions.

Terms: add postage. Rated: net 30, cod’'s 25 7
Phone Orders: Wakefield, Mass, (617) 245-3829
Retall: 211 Albion St,, Wakefield, Mass.

P.O. BOX 942 R LYNNFKIELD, MASS 01940
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ADVERTISING
INDEX

RADIO-ELECTRONICS does not assume
responsibility for any errors which may ap-

pear in the index below.

READER SERVICE CARD NO

11 Allicd Radio Shack.
89 Allied Radio Shack ...

87 B.F. Enterprises
90 B.F. Enterprises..
12 B & K. Division of Dynascan Corp..

Bell & Howell Schools...
81 Brooks Radio & TV Corp.

97 Castle TV Tuner Service. Inc..
82 Center For Technical

Development, Inc.. The .. e, 1811
83 Cleveland Institute of Electronics . 78-81
61 Cook’s Institute of Electronics
Engineering............ 71
CREI Division McGraw-Hill
Conlmumg Education Co... 46-49
6 Crown International ............cccooooonnnn.. 13
9l Delta Electronics, Co.......ocooceev. 96
5 Delta Products. Inc. ... 7
14 Edlie Electronics, Inc......... S 69
95 Edmund Scientific Co. ...... 102
75 Electronic Chemical Corp. ... 82
76 Electronic Distributors. Inc. 82
80 EICO. Electronic Instrument Co. .......84, 85. 86
EMC. Electronic Measurement Corp ... 86
88 Enterprise Development Corp. .............. 94
T Environmental Products ............ — 75
70 GC Electronics ...... .14
Grantham School of!‘ngmeenng .18-21
GTE Sylvania Electronic
Components. reeeeereeeneneeeeeen |1 4215, 56
100 HeathCo... .26-27
67 Indiana Home Sludy Institute 73
13 International Crystal Mfg. Co. 68
77 Jensen Tools & Alloys. 82
85 E. F.Johnson .. 92
94 Judson Research & Mfg Co. 87
79 Lectrotech. Inc........... 83
4 Mallory Distributor I’roducls Co. .o .5

68 National Camera Co. .
National Radio Institute .......
National Technical Schools.....

64 Nelson-Hershfield Electronics.

86 Newport Organs.......

92 Olson Electronics .................
8 PTS Electronics. Inc......

69 Radio Shack ..
RCA Institutes .
10 RCA Parts & Accessorics.........
96  RCA Test Equipment .
72 Rye Industries. Inc. ...

2 Sams & Co.. Howard W
63 Schober Organ

78 Sescom. Inc...........
9 Solitron Devices, Inc..
73 Sonar Radio .............

3 Sony Corp. of America.
1 Sprague ..

84 Techni-Tools...................
66 Tri-Star Corp.

93 Universal Securities.

65 Weltron Co.. Inc..........
74 John Wiley & Sons, Inc..
62 Workman Electronic Prods.. Inc..

MARKET CENTER
109 Babylon Electronics
108  Circuit Specialists
Fair Radio
101 JTM Associates
105  Kimberly Research
Lakeside Industries
104  John Meshna Jr. Electronics
106  Park Electronic Products
102 Polypaks
103 Solhd State Sales
107  Solid State Systems
Surplus Center
% mur Electronics
ickliffe Industries. Inc.
Yeats Appliance Dolly Sales Co.

SCHOOL DIRECTORY

Valparaiso Technical Institute




IGNITION. 250:1 Coil, Ballast $7.95. Free lists.
TRANSPARK, Carlisle, Mass., 01741

CBr's display your call letters, channel, State
and first name with 3D sign durable white plas-
tic, raised black lettering, 12%x6', selt sticking
corners for inside window mount or front plate
outside car. Introductory offer $2.00 PP. PLAS-
TICS UNLIMITED, 411 South Third St., Lantana,
Fla., Dept. 301 33460

TUBES

RADIO & TV Tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free Catalog. CORNELL 4217-E University, San
Diego, Ca. 92105

SAVE MONEY ON PARTS AND TRANS-
MITTING-RECEIVING TUBES, FOREIGN-DO-
MESTIC. SEND 25¢ FOR GIANT CATALOG. RE-
FUNDED FIRST ORDER. UNITED RADIO
COMPANY, 56-R FERRY STREET, NEWARK,
N.J. 07105

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, All Brands—Biggest Discounts. Tech-
nicians, Hobbyists, Experimenters—Request
FREE Giant Catalog and SAVE! ZALYTRON,
469 Jericho Turnpike, Mineola, N.Y. 11501

TUBES Receiving Factory Boxed, Low Prices,
Free Price List. TRANSLETERONIC, INC. 1306
40th Street, Brooklyn, N.Y. 11218 Telephone
212-633-2800.

ee————e————————
ELECTRONICS ENGINEERING &
INSTRUCTION

AVIATION ELECTRONICS TECHNICIAN—Pre-
pare for exciting career in new field of *‘Avion-
ics”. Train at nation’s largest aeronautical
school. Indicate It eligible for G.l. Benefits.
SPARTAN AIRSCHOOL, International Airport,
Dept. MNW, Tulsa, Ok. 74151

MANUALS for surplus electronics. List 25¢.
BOOKS, 4905 Roanne Drive, Washington, D.C.
20021

TV TUNER REPAIRS—Complete Course Details,
12 Repair Tricks, Many Plans, Two Lessons, all
for $1. Refundable. FRANK BOCEK, Box 3236
(Enterprise). Redding, Ca. 96001

FCC “TESTS-ANSWERS™ . . . Original exam
manual for F.C.C. First and Second Class Li-
cense—plus—""Self-Study Ability Test.” Proven!
$9.95. Satistaction Guaranteed. .COMMAND
‘Box 26348-E, San Francisco, Ca. 94126

BUSINESS OPPORTUNITIES

JAPANESE NEW PRODUCTS MONTHLY!
$1.00. Refundable. DEERE, 10639 Riverside,
North Hollywood, Ca. 91609

INVENTIONS & PATENTS

INVENTIONS WANTED, Patented; Unpatented.
GLOBAL MARKETING, 2420-AE 77th Ave.,
Oakland, Ca. 94605

WANTED

QUICK CASH . . . for electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, N.Y. 10012, 212
WALKER 5-7000

ELECTRONIC CALCULATOR COMMODORE o .
€108 LS| calculator has an 8 digit readout with a 16 digit roundoff. It adds, subtracts, mu[tlpltes_ and divides,
has an error correcting button and keyboard rollover memory. 115/230 V power. Z'x6'%;""x9” dimensions. They are

new with one year unconditional guarantee. $192.50

SEVEN SEGMENT
COUNTER KIT
Consisting of 7 segment read-
out driven by 5 volits, having
54" display, and a 7447 dec-
oder and 7490 decade counter |

$8.75

2N3819 General purpose |
TIS43 WT's $.50

PROGRAMMABLE UJT's|
similar to D13T with data

sheet $.75

VARIABLE CAPACITANCE DIODES,

(similar to IN5463A) used to

tune VHF, Color TV & FM broad-

cast sets ..o.oocoiiiiiiiiinnnns $1.00

ER900 TRIGGER DIODES. These

biodirectional trigger diodes are one

of the best and cheapest methods to
trigger SCR's and triacs . .4/$1.00

FLV 100 Visible LED ........... 70¢
MRD 148 photo [
darlingtons
2N3055 7 amp NPN silicon |
power transistor $1.25
TRIACS !

PRY| 1A[ 10A| 15A| 20A* !

100 .40 .70 (1.00]1.20 |
| 2007 .7071.10]1.50 [1.60 |
{3001 .9011.35]1.90]2.00

400]1.0011.60{2.70 | 2.40 l
| 50011.50 | 2.00 | 3.20 | 2.80
*Press fit

Send for our spring catalog featuring Transistors

OLID

Post Office Box 74D

NIXIE TUBES ‘

Similar to Raytheon 8754
with socket & data sheet

DECADE
COUNTER KIT

TTL IC

7441 BCD DECIMAL

DECODER

7490 DECADE COUNTER $1.50
7492 OIVIOE BY TWELVE $1.85
7404 HEX INVERTERS .....$ .40

7447 BCD TO SEVEN
DECODER DRIVER ....$2.00

74121 MONOSTABLE
MULTIVIBRATOR .$ .90

7413 Dua!Schmidt Trigger $1.75

7480 Full Adder

14 Pin DIP
sockets ...

Silicon Power Rectifiers

PRV | 3A | 12 | 508 .
f00 108 | 24 | 90 ||| 4001.7017.101.75] 50
200 | .12 | .28 | 125 || | 3901.8011.2512.001 |

a0 | 6| 35 | 150 500 |.90 | 1.40 | 2.25 | 11.00

\ 1 T : FOB Cambridge, Mass.

. 600 | .20 | .50 | 1.80 Sende::'lrn‘:ck or M::;y"()rgd.er. I‘:cslude

| 800 | .28 | .70 | 2.30 | Il’ostage. Average Wt. per package

1000 | .35 | .90 | 2.75 8/5:)% No. C.0.D.’s. Minimum Order

TATE

Somerville, Mass. 02143

7473 DUAL JK FLIP FLOP $ .90

.............. $1.25 [ pry | PRV
100 | .06 | 600 | .11
|| 200 1 .07 | 80O | .15

.............. $1.75 | PRV| 3A| TA | 20A]| 704 |
|| s0].25] .32] | |
3for $1.00 | | 1001.30| .45}1.00] 3.50

$2.75 ||| CONSISTING OF:
ey,
—7490 1— —
SiERES Specially priced at $6.75
..$1.75 Controlled Avalanche or

Epoxy Rectifiers 1 AMP.

400 | .03 | 1000 | .20

LINEAR CIRCUITS

709C operational Amp ..
741 operational Amp ... .$.80
SE 501 Video Amp ....$1.00
723 Voltage regulator . .$1.25
Silicon Control Rectifiers

200].50| .7511.25] 6.50 |
|| 300].60| .901.50|

and Rectifiers; 325 Elm St., Cambridge, Mass.

ALES

Tel. (617) 547-4005

Circle 103 on reader service card

65K MEMORY
CORE STACK

Complete
core stack,
wired cores
new condition
$100.00

memory
65,536
brand

GIANT NIXIES
$3.00 each, 10/$25

Magnificent alpha-numeric
segment nixies. Display full
phabet plus numbers 0-9, all

one tube 4% inches high with 21,
inch characters. 170 volt operation,
displays,

make unusual
games, etc.

clocks,

#7971 $3 each 10/%$25. Sockets 50¢ each

15
al-
in

3 Watt Laser Diode

$5.00

ROPE MEMORY MODULE

From APOLLO LUNAR PROJECT

$25.00

1,000 uf 450v CAPS 10/12.00

LASER DISCHARGE CAPS

BRAND NEW 40UF 3KV
TRANSFORMER 115V in 12VCT 2A out $1.50

$10.00

AERIAL CAMERA LENS. JUST
$2,000,000.00 GOVT. COST

SPECIAL LISTING.

INVENTORY.
PRICED FROM $15.00 UP. SEND FOR

BOT OVER

MMS500 Dual 25 bit shift register
MM502 Dual 50 bit shift register
MEM 511 MOS P-channel FET

1 amp diode 1000 PIV 8/1.00

1 amp diode 1500 PIV  4/1.00

1 amp diode 1200 PIV  6/1.00
2 amp diode 1000 PIV  6/1.00
3 amp 1000 PIV full wave bridge

$2.50

3.50

1.00
100/10.00
100/20.00
100/14.00
100/14.00

1.25

Please add postage for above items
Send 25¢ for Surplus Catalog . . .
JOHN MESHNA JR. ELECTRONICS
P.O. Box 62 E. Lynn, Mass. 01904

L.I. ELECTRONIC SUPERMARKET
“Off The Wall SELF SERVICE"

200 Ass't solderless WIRE LUGS $1.00
24 Ass't insul. WIRE LUGS #18-22 1.00
24 Ass't insul. WIRE LUGS #14-16 1.00
24 Ass't insul. WIRE LUGS #10-12 1.00
100 Ft. spool #22 PVC. Stranded WIRE 1.25
80 Ft. spool #20 PVC. Stranded WIRE 1.25
60 Ft. spool #18 PVC. Stranded WIRE 1.25
S50 Ft. spool #16 PVC. Stranded WIRE 1.25
10 Ft. spool 10 conductor RIBBON WIRE 1.50
PL-259 Amp. CONNECTOR 35
175/U or 176 /U REDUCER for PL-259 .15
PL-258 Amp. CONNECTOR .70
PKGE. of 5 DPDT slide switches W25
514 "x19” Grey or Black lnstr. PANEL 2.85
134 ”x19” Grey or Black nstr. PANEL 1.80
24 SPACERS-Alum.-Ceramic Ass't 1.00
20 GOLD PLATED TRANSISTORS 1.00
C&K mini-switch SPDT (on-on) 1.00
C&K mini-switch SPDT (on-off-on) 1.18
C&K mini-switch DPDT (on-on) 1.30
C&K mini-switch DPDT (on-off-on) 1,55

NEW P.C. BOARD loz.-1 side COPPER-FIBERGLASS
6"x6"—75¢ 6"x12°—$1.45  12"x12°—32.50

YOUR SELECTION OF RESISTORS
35-1 WATT Resistors 1.00

35-1, WATT Resistors 1.00
25-1 WATT Resistors 1.00
15-2 WATT Resistors 1.00

FREE—WITH EACH $10.00 ORDER—FREE
50 Ft. spool HEAVY WALL 600V. #22 WIRE

Send check or money order, include 35¢ for
postage. MINIMUM ORDER—$3.00

KIMBERLY RESEARCH PRODUCTS
CORP.
1013 MERRICK ROAD
BALDWIN, L., N.Y. 11510
TEL: (516) 623-3344

Circle 104 on reader service curd
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EP

Mfg. & Distributor Of Electronic
Components

MONEY BACK GUARANTEE

1 Amp Silicon Rectifier 2 AMP BULLET
choice of package RECTIFIERS
Bullet—Miniature Giass- 10-200V—$1.00
Metal i 8-100V—$1.00

5-800V  units $1.00 6-500v—$1.00
4-1000V units $1.00 ‘OP "AMP 709C
3-1200V units $1.00 1 1—$§1.00
3 AMP Epoxy Package 5 AMP TRIACS
ﬁlo-wov units. $1.00 PRESSFIT

5-400V units §1.00| 350V _ 7—$1.00
000V units $1.00 7 AMP SCR 5-100V

14 /b TRANS Flange package

10—$1.00
Over 50 Units 1 AMPsGLASS

$2.00 RECTIFIE
$5.00 Value 50-1000V
| SILICON CONTROL RECTIFIERS
RY 1Amp | 3Amp |
.25
.30
.45

TAPE & RECORDERS
P ————o o O ———

FIRST BREAKTHROUGH IN RECORDING
TAPE. Originally made by America's leading
tape manufacturer 2400° MYLAR, 7' reel, $2.29:
1800’ MYLAR; 7 reel, $1.69; 1200’ ACETATE,
7" reel, $.79. Write for quantity prices. AAE, 218

RENT 4-track open reel tapes—all major labels—
3,000 different—free brochure. STEREO-PARTI
55 St. James Drive, Santa Rosa, Ca. 95401

Technical Excellence
inElectronics.

On our small. friendly campus the emphasis ts on Living as well
as Learning. Extra-curricular social activities, student clubs, a
student operated radio station. student government. new dormi-
tory and a full sports program help provide a world of your own
in which to prepare for tomorrow. Associate Degree in Engineer-
ing Electronics. B.S. obtainable. G.1. approved.

VALPARAISO TECHNICAL INSTITUTE

Dept. PE, Yellowstone Trail, Valparaiso, Indiana 46383

| 1.40 |
1.90
. 2.30

FULL WAVE BRIDGES
| 2Amp | 3Amp SAmp | 10Amp

1.5 |
[ 1.00
[ 1.25

==

1.25 5 |

1.50
| 175
2.00

= t—

NO SALES TAX

135

1.50 1.70

_1.60
1.85

175
2.00

1.95

2.20

60 _‘__"z.so‘r‘i.'é%-_ 275 1
PARK ELECTRONIC
PRODUCTS

P. O. Box 99 N. Salem, N. H. 03073
Tel. (603) 893-0276

225 |
2.75 |

2.45
2.95

WE PAY POSTAGE

NOW build your own
Capacitor Discharge
Ignition System for
as little as $11.45!
Circuit diagram in-
cluded with special
ignition transformer,

TR-200 transformer
6 or 12 volts 11.45
Complete COMPAC KIT
6 or 12 volts 25,95
(as described in
POPULAR ELECTRONICS—Nov. 1966)
FREE LITERATURE on all SYDMUR "'CD"’ Systems.
SYDMUR—1268 E. 12 St..
Brooklyn, N.Y. 11230

60161

MEMOREX recording tape, audio & video lowest
prices, write for free information. BERGETZ
SYSTEMS CO., Box 1181, Melrose Park, III.

PLANS AND KITS

Sherman Way, Van Nuys, Ca., 91406

CAR AIR PURIFIER. Eiectrostatic. Plans, Kits.
Send for Catalog, .35¢, Today. CSDC, 15446

Tx. 77018

CONVERT any television to sensitive big-screen
oscilloscope. Only minor changes required. No
electronic experience necessary. |lllustrated
plans $2.00.-RELCO-A25, Box 10563, Houston,

Box 18904, Oklahoma City, Ok. 73118

1,400,000 AMERICANS
ARE CURED OF CANCER

[

Circle 106 on reader service card

uirements,

We have had many calls asking us if the components we sell are rejects? we would like to announce
here that EVERY item sold by us is manufacturer’s FIRST+<RUN,
condition. These parts are purchased through huge blanket orders mainly for our manufacturing req-
and we are happy to pass on the savings to you. All parts are GURANTEED to be brand new,
NOT EVEN SURPLUS NEW; but firsteruns, manufactured within the last 9 months.
Manufacturers, schools, universities, hobbyists: we can save you hundreds of dollars on your
requirements, while offering a permanent source which you can depend on indefintely, not until
one’s surplus stock is exhausted.
DELIVERY PROBLEMS? Every item advertised here will be shipped within 24 hours after receipt of
your order (3 days for orders paid for by personal checks), or we will allow you a 10% discount on
back-ordered items. For SUPER*FAST service give us a call and we will ship COD the same day!

fully tested and in perfect BRAND NEW

ALLEN-BRADLEY MIL-GRADE {S5-BAND) RESISTORS.
Any of the 84 STANDARD 10% values from 2.7
to 22M. EACH. ... oveccvsnaascacansssnnnns 5¢
Please specify % or b WATT.

CERAMIC DISC CAPACITORS. Type SGA-1000WVDC.

s, 7.5, lo, 12, 15, 20, 22, 25, 27, 30, 33,
39, 50, 56, 68, 75, 82, 100, 120, 150, 180,
200, 220, 250, 270, 300, 330, 360, 390,
470, 500, 560, 680, 750, 820, l000, 1200,
1500, 1800, 2000, 2200, 2500, 2700, 3000,
3300, 3900, 4700, S000mmF. Each....... ..10¢
0.0lmP Each....11¢ 0.02mF Each......... 12¢
LOW VOLTAGE DISCS, Type UK.

lL.omr, 3V...... 25¢ 2. 2mF, AViaklekils 30¢
0.1 mF, lov 12¢ 0.2 mP, l0Vassmese 20¢
0.47mF, 10V.. 30¢

ELECTROLYTIC CAPACITORS:

All values are available in both axial or
upright (PC Board) mount. Please indicate
your choice.

10 mF, 15V....... 15¢
500 mF, 25V...... 30¢

100 mP, 25Vsaciis 25¢
1000 mF, 35V..... 50¢

VOLTAGE REGULATORS. Internally-set, overload
and short-circuit proof regulators need no
external components to set. With data sheet
and application notes. TO-3 Package.

LM-335, 5V, 600mA........
LM-336, 12V, 500mA........
LM-337, 15V, 450mA......... I
20 wWatt PC-Board Type HEAT SINK

.$2.85
.$3.85

uASTERCHARGE  Soup Srate Svstems. Inc
BankAmericard P. 0. BOX 773
COLUMBIA, MO. 65201
WELCOMED!

TV RECEPTION TO 200 MILES, All American
Sports Ampiitier kit—$49.95. TV AUDIO TUNER
kit—$39.00. Data Sheets, CADCO SYSTEMS,

PHONE: 314-443-3673
TERMS: RATED FIRMS NET 30 DAYS. OTHERS CHECK

OR MONEY ORDER with order. ADD 35 cents to
orders under $5.00 for postage & handling.
For FIRST-CLASS or UPS delivery please add
45 cents to your order. We pay the balance.
If you are served by UPS in your area. we
strongly recommend this service with its
built-in $100 insurance. COD orders are FOB
Columbia, with 65 cents COD FEE additional.

MISSOURI RESIDENTS: Please add 4% sales tax

WRITE OR CIRCLE READER SERVICE CARD FOR OUR
CATALOG OF PARTS & SERVICES. IT'S FREE!

LED TTL DIGITAL IC'S LINEAR IC'S
N 29¢ | 7450 29¢ 74150 $2.00 NESQl $2.25
7 SRR ;:gg 29¢ | 7451 29¢ 74151 $1.40 NE526 $2.75
DISPLAY 7402 29¢ | 7453 29¢ 74153 $2.15 NES31 $3.50
7403 29¢ | 7454 29¢ 74154 $2.50 NES33  $3.50
$4.95 each || 7101 30¢ | 7460 29¢ | 74155 . $1.75 NE536 $6.50
7405 30¢ | 7470 65¢ 74156 $1.75 NES40 $2.75
50-99 $4.75  |17406 706 | 7472 60¢ 74157 $1.95 SE540 $4.00
1905999 450 = [0 70¢ | 7473 60¢ = 74158 $1.95 NEGS50 $1.35
1000 up 4.25 |}7408 30¢ | 7474 60¢ | 74160 $2.00 NE560 $4.75
7409 30¢ | 7475 $1.20 74161 :2.00 :ggg; ::;g
Similair to t opular MAN-1, but |[7410 29¢ | 7476 65¢ 74162 $2.00 .
ks impmvedhg;iqﬁme”. Has left {]|7411 30¢ | 7480 90¢ 74163 $2.00 NE565 ;:;g
hand decimal point. Fits in a DIp ||7413 75¢ | 7483 $1.55 74164 $1.85 NE;:G 2Age
socket. Expected life: Over 100 7416 60¢ | 7484 $2.25 74165 $1.85 Nanz ga-7s
years! We bought a huge quantity of || 7417 60¢ | 7485 $3.25 74166 $1.85 N5 2
these for two of our products and ||7420 29¢ | 7486 80¢ 74167 $3.50 N5556 gevop
you are invited to share the sav- 7421 30¢ | 7489 $6.00 74176 $1.35 N5558 e
ings. Regularly $12.95 in single 7423 75¢ | 7490 $1.20 74177 $1.35 N5595 220
Jots! These are brand new with full |]7426 50¢ | 7491 $1.35 74180 $1.50 N5596 =
data sheet and 4-page MULTIPLEXING ||7430 29¢ | 7492 $1.20 74181 $6.00 ;gg oo
Application Note. Needs a 7447 for 7432 99¢ | 7493 $1.20 74182 $1.70 s A
driver. We can supply you with one |]|7437 70¢ | 7494 $1.45 74190 $3.50 o e
or ten thousand FROM STOCK. 7438 70¢ | 7495 $1.45 74192 $2.20 i
7440 29¢ | 7496 $1.40 74193 $2.20 741 65¢
7441 $1.35 7497 $4.00 74{96 375; s;;gu & ;gc
7442 $1.30 | 74100 $1.95 74197 .7 K
§'2§:;:::§e§§s;’{‘:;.°§as 7443 $1.35 | 74107 8sc | 74198 $2.75 SN75107 2.45
right-hand decimal point. || 7444 $1.35 74121 80¢ 74199 $2.75
Fits in a DIP socket or 7445 $1.75 | 74122 90¢ T b TE
solder directly to PC 7446 $1.65 | 74123 S1.40 IN270  15¢
board. Rated 8ma per seg- |[7447 $1.65 | 74141 sl.50 IN751A 30¢ f:agso 25:
ment at TTL supply of 5v. |]7448 $1.55 74145 $1.50 IN4002 15¢ 914 10
Design life of 50,000 All IC's are supplied in 8-, 14-, 16-, or 24-pin plastic DIP
hours. EACH......... $3.25 || (bual-in-Line) package, except for NE536, NE537, NE540, and
SE540 which come in TO-5 package.
MOLEX IC SOCKET PINS: We give free data sheets upon reguest, so ask for those data
pon’'t solder your IC's sheets that you NEED, even for those IC's that you are not
to PC boards. Use these buying! On orders over $50.00, we'll send you a new 250-page
economical socket pins. COMPLETE TTL IC data book FREE. Or you may obtain a new 200-
Sold in continuous strips. page LINEAR data & application book instead. Orders over
100 for...$1.00 200 for....$1.80 $100.00 receive both books. Orders over $150.00 will receive
o .'.52.60 400 for....$3.40 a complete LIBRARY of 7 DIGITAL & LINEAR data & applxcatxqgl
233 for 184,20 600 for....$5.00 books totaling 1000 pages FREE. PLEASE NOTE: Data books wi
700 for...$5.80 800 be shipped separate from your order. Allow three weeks for
900 for...$7.40 1000 delivery.
Each additional 1000
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HANDY DANDY Starege ldea

Handy Dandy
plastic caps hook
onto 1/8" peg-
board to hold pop-
ular, quarter-twist food
jars (such as baby food)
with 1-15/16"" neck.
Nothing better for stor-
ing screws, nuts, bolts,
parts, buttons, etc. For
those who prefer, /
tough, unbreakable,

clear plastic jars are

also available.

] [ | cAPS
QY | CAPS | JARS |8 JARS
10 ($1.00($ 2.00\52,50

PPD USA. No C.O.D.'s

WICKLIFFE

24 a50| - INDUSTRIES. INC.
36| 350, 625| 800 Box 286 RE-4
72| 600| 1150 1500 Wicklitte, Ohio 44092

REBUILD YOUR OWN
PICTURE TUBES?

With Lakeside lndusmea prechlon
squipment, you can rebuil
pleture tubel

For complete details, send name,
addross, xip code te:

LAKESIDE INDUSTRIES

5234 N. Clark St.

Chicago, I1l. 60640

Phone: 312-271-3399

YEATS
appllance
dollles

’%@

WFTING

MOST VERSATILE
color TV
TRUCK DEYELOPED!

Deluxe
Model No. 14
$89.50

ORCER YOURS TODAY S
FREE illustrated brochure

Yeats Appliance Dolly Safes Co.

1307 W. FOND DU LAC AVE.
MILWAUKEE, WIS. 53205

Semiconductor Supermart

o MOTOROLA e RCA e FAIRCHILD o NATIONAL e HEP o

PLESSEY
SL 403D
3.5 W AUDIO
AMP IC
HI-FI QUALITY
$3.95
with 12 pages of
construction data

FETs

SPECIAL OFFER
@ Digital readout
@ BCDto7—
Segment
Decoder/driver
@ 7490 Decade
Counter
@ 7475 Latch
only $8.50

DIGITAL READOUT
At a price
everyone

can afford

« Operates from 5 VOC
e Same as TTL and OTL
« Will last 250.000 hours.

340

POPLAR IC's
Motorola RF amp
RCA Y; W audio
RCA 1 audio
RCA RF amp
Motorola !, W audio
High galn RF amp/ IF amp
FM IF amp Quadrature det
Hard to find Bal. Mod.
Motorola 2-Watt audio
Muiti-purpose wide-band amp.
Low noise preamp
Dual Stero preamp
Fm multiplexer stero demod .

MC1550 $1.80
MPF102  JFET .. .
MPF105/2N5459 JFET
MPF107/2N5486 JFET VHF/UHF ~oo0d
MPF121 Low-cost dual ga!e VHF RF .
MFE3007 Oual-gate

Dual-gate . ...
Dual-gate

MC1303pP

MC1304P TRANSISTORS & DIDDES

MPS6571
2N5188 seew
2N706 packetofd . ....
2N2218 packet of 2 .
1N4001 packet of 6
1N4002 packet of 6
1N4004 packet of 6 .

MOTOROLA DIGITAL
Quad 2-input RTL Gate . ...
Dual Buffer RTL bep
Hex Inveter RTL . ...
Dual J-K Flip-flop
Dual Buffer RTL .

85 MHz Flip-flop MECL .
120 MHz Flip-flop MECL .
MECL Clock driver
Dual VCO

Freq. Phase Det

Please add 35¢ for shipping

CIRCUIT SPECIALISTS CO.

Box 3047, Scottsdale, AZ 85257
FACTORY AUTHORIZED
HEP-CIRCUIT-STIK
DISTRIBUTOR

«ua&hhmhmm

88233888588

SIGNETICS PHASE LOCK LOOP
NES61B $9.50

Circle 108 on reader service card

TS-382 AUDIO OSCILLATOR

o}

Frequency range 20 to
200,000 CI’'S in four
\ bands, output imp. 1000

ohms, amplitudes con-
tinuous_ varlable .0-10
volts; Freq. response 20
CP'sS to 150.000 CPS:
approx. 1 DB; Freq.
accuracy +6%, stabll-
ity #2%; Hum 60 DB
below ratéed output; at-

excen!

or —3 Mlcrovolts. Power Inbut 115 V. 50-1800 cyc. Qut-
put 100 MW. With nine tubes, calibrated tuning dial.
freq. range switch, output level cont. outhut level atienua-
tor, signal jnput and ouput jack, output level meter,
vihrating reed-type meter used as aecuracy check of the
cl)xc. calihration. Size: 18% x 10 x 12%". Shpg. Wt.: 75
s,

I'rices: Used, serviceahle: $75.00 Checked: $85.00

R-516 /URR-27 RECEIVER

It-5168 / URIL-
‘.'4 lﬂu(‘lulVER
ITH.F. 16

ln I‘N) MC con-
tinuous  tuning
over the entire
range, crystal
wautrol on one
pre-determinml

; P .Q
frequency., AM. J Il I ; . N OJ
MOW & tone " .

receplion, 18.6 I width. .\mumhu. nrmlslons for pan-
adapter 600 KC bundwidih, input Tmp. 51 ohms, audio
60 MW into 600 ohm or 600 MW into 60 ohm. I"hone Jack
60 MW max. into 600 olun. 1lench or rack mounting.
:;on%rr. Iluul.: 115 V. 60 cycle. Size: 8% x 1T% x 19%";
't. 65 Ibs.

: Used. Serviceahle: $125.00 Checked:

Prices

$25.00 Extra!

All Prices are F.0.B., Lima. Ohio. Address Dept. RE
Send Now For Qur CATALOG 72

FAIR RADIO SALES
P.O. Box 1105 * LIMA, OHIO - 45802

BONUS SALE
NEwW LOw, LOW PRICES

free 810 operational amplifier (dual) DIP w/data for all prepaid orders
of $10. or more. 5 value
FREE 810 op-amp and one LM309K 5 volt l amp. power supply mod-
ule (TO-3) with prepaid orders of $25. or more. $3.75 value
With prepaid orders for $50. or more you get the 525. bonus plus
ten per cent discount on all items purchased.

FOLLOWING ITEMS IN
LIMITED QUANTITY
LMI103 regulator dlade TO-18 .. ... $1.00

DIGITAL SPECIAL
Ten brand new {on carriers} dual-in-line

LM308 mleropower op wnp TO-5 .. 2.50 ;':D":&::.’:' Lu321 _""'":‘:": shest and
75451 n\:ul‘:ll"m rlplu-rul driver = r i 'or—d'nnd. o thigethrough '.ﬂ
NES65 phase lmk loop TO-5 ...... 575 | end twelva. Al-o self correcting ring coun-

NE566 rumuuu xenwmlur ¥ pin

ter hookups, st

|0 LU321 W/date $6.00

LINEAR IC’s (dual-in-line) LINEAR SPECIAL

709 operational amplifier .. .50 f Ten (lol). Tsll'egy;n: m‘r‘(‘)wsw Z:gle
... .25 operational amplh "
{lg 3;‘;]:(3?; .ﬂl):ll)arltor sheet of application notes coveiing the

OIGITAL COUNTER MOOULE 30MC

unit includes board, SN7490, o)
&V

SN7475 quad latch, SN7447
7-segment driver and RCA

“‘numitron’’ display tube power supply module .. 2.50 basic CirCudds usiINg Op-amps

W/ ducimial 31 Sa/4-D SRS LM100 positive voltage reg. .80 JS.75 each Op-amp package

will mount on 1" centers. 747 dual 741 op amp DIP . 1,25 10-741’s. data sheet
kit $12—wired and tested $15. and applcaton notes

only $7.00

Al IC" e new and fully tested — LED fted Emitting Lamp .... .60

leads are pisted with gold or solder. 7490 gecade counter ........ 1.40 8242 4 bit comparator ....... $ .90

Orders for $5 or more will be shipped 7491 § bit shift register $1.40 8280 preset decade counter ... 1.40

prepaid. Add 35¢ handiing ."d postage 7492 divide hy 12 counter 1.40 8281 preset binury counter .... §.40

for Her orders. Calif 7493 1 bit hinary counter ..... 1.40 8520 23 MC divlde by “"N**

add ssles tax. IC orders sre shipped 74154 one of 16 decoder .. 3.00 210 15 siivpniinnnrens 2.00

within two workdays of receipt of order 74192 up/down decade counter . 2.25 7485 4 Lt RIUIFT REGISTER [, 40

— kits are shipped within ten days of 74193 up/down binary counter . 2.00 8590 8 bit shift reglster ...... 2.0

recsipt of order. Money back guarsntes 74195 univ. 4 blt 81 ... i.40 8270 1 bit shift reglster ...... 2.00

on all goods sold.

TTL dual-in-llne

7400, 7401, 7402. 7404, 7405, 7410,
7420, 7430, 7440.

. 7451, 7453
BCD decoder driver i.40
7442 BCID) decoder 5
7473 duai JK titp-top
7474 duul type D FF
7475 auad lateh ... ...
7476 dual JK FF ... ..

BABYLON
ELECTRONICS

CARMICHAEL, CA. 95608

P.0. Box 85

) SEND FOR
7480 gared full adder .. =
7483 4 bit full adder ....... . 160 AREENLYER (916) 966-2111
7486 quad exclusive or gate ... .65
7489 64 hit KAM ............ 4.00

Circle 109 on reader service card
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NEW ELECTRONIC CALCULATOR—S$199.50

Really  territic  imported
value. Loaded with big ma-
chine capabtlities. 1st truly
personal electronic calcula-
tor. Absolutely sileat an-
swers in williseconds. Use
it anywhere-AC/DC. Only 3
Ibs.-6x9x2" high. Add. sub-
tract, multiply, divide. per-
form miixed calculations. 8
digit entry & read-out w/16-
digit cap. Auto. precise to the decimal. Features under-
flow, zero suppression, »ninus signal for true credit balance,
error currection, keyboard rell over memory. Nolid siale re-
liability. modular constr. 1 year guar. for normal use.

Stock No. 78.000EH $199.50 Ppd.

1st LOW-COST vacuum PUMP!

Nothing like fu! Top-quality
hand-held pump produces &
mwaintalns 25" of vacuum,
llas instant release tab, 15,
dlam. stainless Rauge (0-
30”). 100's of uses—siphon
noxlous Nulds, evacuate bell
jars and castings, clean. re-
trieve, llft sterile objects.
demonstrate Magdeburg
hemlspheres, bleed  fuel
lines, check leaks. ete. Lifts 40 Ihs. with Inciuded T
Lifter (214" dlmn cup)—much more w/larger cnp.

“

{3660A) blaek-light to really

Stoek No. 7I.804EH ... .............. 0 Pod.
No. 71.300EH (without gauge/lmu) seve..v 5,50 Pod.
BLACK-LIGHT MIGHTY MITES
" Relatively small (127) fix
1 tures give  surprisingly
bricht hlacklight. Mirror-
finished reflector makes in-
stant starting S-watt. high-
intensity bulb  look Ilke
40-watter.  1'p  to  5.000
hours  of safe. long-wave
turn-on  partles. light &
theatrical shows. payehedelie
decore. holiday decorations. Rhockproof end-caps remove
for safe. easy replacement of bulb and starter. Stands
unright or Imrimnul Alum. ease.
Stock No. 71.274 $14.95 Ppd.

DELUXE OUTDOORIINDOOR MODEL
Stock No. 71.299E

PLAY “8EAT~THE COMPUTER@"
New “"today’" computet pro-
gramming game s ahsorh-
ing fun . . . instruetive too.
Anyone (10-adult)  can
play—no science hackground
needed! You'll learn to use
a real program, solve EDP

$19.95 Ppd.

problems hy moving your

eards thru a  simulated

compuler system; hecome

knowledgeable about computer ime sharing quesves. discs.

tapes, input. output, sorting. Gamehboard (18 x 247)
accomodates 2 to 4 players. Instr. inel.

Stock No. 71.562EH $15.95 Ppd.
50-150-300 POWER MICROSCOPE

Amazing Value—3 Achro-

= matic Objective Lenses on

Revolving  Turret! Color-

corrected, cemented achro-
matle lenses In obfectives
give far superjor results to

&r

Ae single lenses usually found

In  this microscope price

range. Results are worth the

ditference! Fine rack and

pinjon romulnu Imported!

Stock No. 70,008EH $24.50 Ppd.
MOUNTED 500 POWER OBJECTIVE:
Threaded achromatic lenses, 3mm F.L.

Stock No, 30,197€EH ... .. ... .. ........... ..$5.88 Ppd.

NEW $99.50 HELIUM NEON LASER!

Completely assembled. in-
stant-starting w/3X power
output of comparable models.
Steady, ripple-free light of
ntoderate (safe) power. Ex
cellent collimation. Simple
and safe 10 use. 4% 1b. unlt

re.nches la% power In 2
secs. 00%, typleally 0.5
i willliwaty {0.3 m\W mint-
m) In 3 mins.  Beam

divergence 2 milliradlans— 2 ems at 40 (1.
Stock No. 79,004EH o $99.50 Ppd,

SINGLE MODE LASER No. 79,008EH $131.50 Ppd.

MAIL COUPON FOR GIANT FREE CATALOG

— 148 PAGES—1000's OF BARGAINS
Completely new 1972 edition. New items,
categories, illustrations. Dozens of electri-
cal and electromagnetic parts, accessorles.
Enormous selection of Astronomiecal Tele-
scopes, Unique lighting and ecological
tems. Microscopes. Binoculurs. Magnifiers,
Magnets, Lenses, I'risms. Many war surplus
ftems. Mall coupon for catalog *"EII*
EDMUND SCIENTIFIC CO.

300 EDSCORP BUILDING
BARRINGTON. N.). 08007

NAME
ADDRESS
CITY

STATE zip

102

EDMUND =,

SCIENTIFIC CO. = _

D BARG/

AMAZING NEW WANKEL ENGINE KIT!

Thrddl to thwe fun of builuing
Your own see-lUhirough mo-
torized model of revolution-
afy  bistonless ype engine

unly engine experts
think economically moditl-
able to mcet new pollution

standards,  Iteplaces ton.
exlimler. crunk assembiles
with rotaring sllses (sections
removesl for  firing el
bers). Smaller than cony. ; fewer parts. gresler rel.. same
speed w/less hop, Switeh. lRea 1.3V bait. (not, inel.)
No. 71 424EH (%" x 5" x99 $6.75 Ppd.

NEW! ELECTRONIC DIGITAL COMPUTER KIT!
Nolve prohlems, play games,

predlet  weather with  this
actual  working  model of
Kiamt electronic brains,
Amazlng new fyn way 1o
learn  all  aboeni  compmier
programming s logic,
dechmal, binary  systems.

l.aws of Sets—eren do your
own programming afier com-
pleting simplltied 116 page
Iustructive looklet. Tneludes step-by-step assembly dia-

Erams. Clrewlts eastly changed. Readout from 1lluminated
conirol panel. Req. 2 D" batt. (not Incl.). Rest model
we've zeen  for home. c(lmol inedustry

No. 7L 434EH ... (117 x (2%~ x 47 . $31.50 Pod.

TURN BOTTLES INTO TREASURES
Be ecological and artistic
. . . with this low-cost Bot-
tle Cutter Kit. Easiest-to-
use one we've found. Make
eahle, attractive glasses,
ps,  dishes, candlehold-
e vases . . . from ordi-
nary no-return smooth-sur-
face bottles. Jars. Cut any
hottle safely. easily In less
than 5 minutes for fun.
profit. home decoratlons with Just an tee-cube and this
umerlor ki1t Ineludes cutter (3% N 7% N 2%4°). cundle.
2-0z. grinding powder. smoothing clolh Complete inst.
Stock No. 71.475EH ... ... ... ... .. . $10.95 Ppd.

STARTS SEEDS IN 3 TO 5 DAYS!
New thermostaticaliy con-
trolled electric grecnhouse
provides constant 70° grow-
ing temperature, accelerates {
seed germination, helps pro-
duce healthy thriving plants

@,

lmnlys for (;uldoor planting. @

g 3 sa. ft. planting ares >

—29% X 15" X 4" box holds r‘é
% hushel of growing me-

dlum.  Germinates tomato

seeds in 3-3 days: asters. dahllas. petunlas. wk. or less.
Inel. 3 N 1 (1. clear plastic eover. subports 4 pkgs. of

veg. & flower seeds. Uses reg.
EH

Stock No. 80,153 $12.95 Ppd.
FLEXIBLE IMAGE 'TRANSMITTER

Hi-resolutjon image-trans-
mitter lets you see into re-
mote, Inaccessible illumi-
nated areas: through plpes,
tubes or any %”+4 opening
no matter how Intricate.
I'rovides clear, wide sight-
ing. X magnifylng eyeplece
focnses from less than %"
from subject to Infinlty.
Ideal for monltoring hazard-

home current.

ous processes. survelllance instrument, demnonstrate fiber

optics. Over 1,000 coherent glass flhers (.002). %’ dla.

setnl-rigld gonsencck sheathing.

Stock No. 60.857EH ........................ $40.00 Ppd.
3” ASTRONOMICAL TELESCOPE

See moon shots, orbits-

stars,  phases  of Venus, "

planets close up. 60 to 180
power. New improved. alu-
minized and overcoated 37
dlameter (/10 primary mir-

i
. ‘:‘/

ror, rentilated cell. Equa-
torial mount with locks on
hoth  axes. Equipped with
60x finder telescope. hard-
wooul Jripod. Included -
FREE: “STAR CHART: 272 page "IIA\’DBOOK OoF
HHEAVENST: "11OW TO e \}- THELEN Ol‘l-, hook.
Stock No. 85,050EH . $32.95 Ppd.
Neo. 80,162EH 3 DELUXE 3' .$59.50 Ppd.
Stock No. 85,105EH 405" ..$94.50 FOB
Stock No. 85.086EH . 6" $239.00 FOB
TAPE-SLIDE SYNCHRONIZER
~ Coordinate t(ape recordings
with slide series. Hook up
stereo  recorder t0 remote

control projector and TSS—
then record what you wish
for each slide. Playback and

TSS AUTOMATICALLY
changes slldes in synch.
w/tape. Your presentation
“gives ltsell”'. 1’erfect for
sales meetings, lectures. &
“ialking albums™ of child’s growth—a new dimension to
vacations. parties . an)'\\here
Stock No. 41.222EH SZI 95 Pnd.

6-FT CONNECTOR CO 5 Ppd. each
Kodak Proj. (#60, BO‘EH) Airequipt (#60 805EH)

ORDER BY STOCK NUMBER -
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SEND CHECK OR MONEY ORDER -

300 EDSCORP BLDG.
BARRINGTON,

MATERIA DEA
' 1 2,
l ' . L L] L . - ’.‘-
$15,000 RANGEFINDER
TREMENDOUS WwWAR v

SURPLUS VALUE In ex *
cellent condition. Mark 57,
Mod U 1-meter brecl lm.u;e
Colnci It

ranges from 100-10,000 yds.,
accurate to 12-are seconds.

Optics & mount  alone
worlh  more than price.
Fahulous precision optical instrument, 51° x 7° dja.

Yellow. dark neutral, pularizing & clesr ray glass filters.
Not n...u.n tie constr.: 2 bearing mounting surfaces
Gl 8 55" 0.0 & 1% x 3%” 0.1.). Storage box instrs,
No. 85, 208EH {Shppg. WT.-200. lbs) $450.00 F.0.B.
$1.250 HAND HELD 50 CM MODE
No. 85.213EH (Shppg. Wt.-1]- lbs) ... $600.00 F.0.B.
PRECISION MICRO SCREWDRIVERS
Net of 10 top quality pro-

fessional serewdrivers with

blade widths ranglng from y

0.8 to 3.8mm! For fine pre- ¢ ] b

cislon work, fintricate as-

sembly. Invaluable for

hobbyists, camera, instru- ‘ ‘ !

muent  and electronics re-

palrs, tool and watchmakers,

Jewelers. Handy swivel tops,

non-slip  knurled  shafts,

tempered steel blades. Wldth of hlade clearly marked on

eael screwdriver. C'ourenient see-thirough nlastic pouch,

Stock No. 41,671EH $4.00 Ppd.
LECTRONIC REMOTE CONTROL

Trigger still or morie cam-

eras. start/stop tape re-

corder, alarm. houselights

. up to 400 ft. away.

lde:l unit for selfportraits,

candids. dangerous action "‘

shots, or when 2 cameras "

are used. No wires. Just

attach transmitter to camera, &

screw in cable release and N 2

shoot! (Not for elec.-eye =

cameras but operates on manual setting). Recelver, traps-

witter. cable 1elease: 1'OLAROID ADAITER. elec. adapt-

er cord & instrs. Req. 1 9v trams. ¢ AA ball {not incl.).

Stock No. 1620EH .. ... . $54.50 Ppd.
NEW 59 95 POLLUTION TEST KIT

Now you can easlly detect

ALL three . . . AIR. WA-

TER and LAND Pollution
—with one low-cost kit.
Loaded wlth safe chemicals
& apparatus for lundreds
of fascinating hours of
selentific environmental
measurement. 40 experi-

ments 10 detect and. In
many cases. measure degree.
of 3 major pollutants; measure alkalinity and acidity

levels. Also instructs in biodegradables, anti-litter activity.
Ideal iniroduction to ecology and good citizenship. In-
cludes 48-page illustrated lnslrucllon booklet.

Stock No. 71.548EH ......... $9.95 PD(!.

NEW “SEE THRU" SIGHT LIGHT!
Ingenious see-thru  flash-
Hghts lights up difeult-to-
see-Into areas. IPnts a beam
of light along your line of
sight In spots you couldn’t
previously look Inte & 1llu-
minate sinultaneously.
luiddreds of uses at home,
on the job. Use for pipes,

sockets, engine parts, auto

parts.  gun  harrels, re-

vested areas. Ideal for factory, workshop, mechanics,
plumbers. electricluns, sportsmen, hobbyists, doetors and
dentints. Uze it also as an all- purpose ﬂ.ushlllm

Stock No, 7).534EH $3.95 Ppd.

$8.95 ELECTRONlC STROBE!
l{and-slzed solld state elec-
tronlc strobe llght at fan- "
tastically fow price. Pro-
duces  bright psychedelle
effects like larger. far more
expensive Xenon strobes, yet . 3
it's fust 2-% x 4 x 1-%°
thick. Adjustable flash rate,
approximately 3-10 flashes
per second. Make stop mo-
tlon effects, posters come

alive. Great (o take with you to partles, dances, outing,
ete. Iteauires 2 Ov rransistor batt. (not Incl.). Instruetions.
Stock No. 4V443EH ... .................. .95 Ppd.
4 REPLACEMENT LAMPS P-41,444EH $1.00 Ped.

GEISH"
Go treasure hunting on the
bottom! Faselnating fun &
sometimes profitablel Tle a
line to our 5-l1h. Magnet—
drop it overhoard in bay,
river, lake or ocean. Troll it
along bottom—your “trea-
sured’’ haul can be outhoard
motars. anchors. other metal
valuables. 5-1b. Magnet |y
war surnlm—Alnlro V Trype

WITH A MAGNET

Legh
2>

Jov’t. rost $50. Lifts over 150 lbs. on land—much
Kreater weights under water.
Stock No. 70,571E 15 . $14.00 Ppd.
Stock No. 70, 57OEH 3 i $8.75 Ppd.
Stock No. 85.152EH 15-% LBS $43.95 F.0.B.

MONEY-BACK GUARANTEE

NEW JERSEY 08007
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WR-515A

CHRAOMA

ots trouble fast-
swherettis

GENER‘\TOF‘

v LNEDOT
SRIGHTNESS

This Master Chro-Bar/SignaIyst is the most advanced
color-bar generator ever developed by RCA

Consider these features:

e Output at RF, IF, and Video on all
patterns for TV servicing. The Video
outputis adjustableupto 2 volts across
75 ohms for use in CCTV, CATV, and
MATV

o RCA's exclusive "Superpulse” pat-
tern for simplified gray scale tracking
adjustment, testing for picture smear,
and troubleshooting by signal tracing
and signal injection.

® RCA's exclusive color-bar marker
identifies the third, sixth, and ninth
color bars...aids in AFPC alignment
and setting the tint control in over-
scanned sets.

® Pushbuttons provide color bars,
dots, lines, crosshatch, and blank
(white, no noise) raster patterns with
provision for selecting three or ten
horizontal and/or vertical lines with
middle of pattern electrically centered.
® 75-ohm or 300-ohm variable level
RF, IF, and Video output with + or —
video sync. polarity.

® Stability ... 75°F = 70°F; 120-volts
AC =+ 30-volts AC.

® [C circuitry throughout ... provides
excellent pattern stability. No counter
alignment controls to adjust

The price? Only $173.00!* And that
includes a full 12-month warranty on

Circle 96 on reuader service curd

parts and labor...complete replace-
ment parts availability.

For immediate delivery and full infor-
mation on the WR-515A Master
Chro-Bar Generator, see your RCA
Distributor or write RCA Test Equip-
ment Headquarters, Harrison, N.J.
07029.

*Optional Distributor Resale Price

RGA &5



WHY REPAIR TV TUNERS?
CASTLE REPLACEMENTS

S'ar' a' e o6 O o o6 o o O o o o o o

Select by part number below. Write, phone or wire order.

No mailing ... no waiting ... no nonsense!

STOCK SHAFT I.F. OUTPUT
UNIVERSAL REPLACEMENTS No.  HEATERS  Mins Moxs Sed P  PRICE
Prefer to do it yourself? CR6P  Parallel 63v 1%~ 3” 4125 4575 8.95
Yho.n Costle replocement tuners are oll equipped with memory fine CR7S Series 600mA 134" 3" 4125 45.75 9.50
e oo e Snin W1 gt o v how,  CROS Series 450mA_1%”_ 3" 4125 4575 950
sonds of populor TV receivers. CR6XL Parallel 6.3v 212" 12" 4125 4575 1045

*Supplied with mox. length selector shoft {meosured from tuner front CRTXL Series 600mA 21/2" 127 4125 4575 11.00
opron to 1ip) . . . you cut to suit. CRIXL Series 450mA 212" 127 4125 4575 11.00

@ EXACT REPLACEMENTS Purchase outright . . . no exchange needed. $15.95 eaq.

Castle replacements made to fit exactly in place of original tuner. Available in the following popular numbers.

ADMIRA EMER
d s :::g;::: tg:::;:::A T6-139%5-) KRKI33)BC :;g:g,u"‘“ o Mgl oo AISELIRCLIDIRG
49HO1L 175-426 178.722 1751134
94E210-1 471351 340083- 1 OPTTI99YA 76-13955.2 KRK 133D 4TOVI49HOL  175.43) 175.731 1751138 DAL JUASELS
94E210-3 471812 340066- | OPTT402 76-13995-5 KRK133U 4TOVISIHOI  176.454 175-732 1751136 TAse
94E227-2 471818 340067-1 LOPTT402 470v158D03 175-601 17%-733 1791137 TAI24
94E228-) 471678 340069-1 CPTT403 470vi161D0) 175-602 175-734 175-1138 TA129
94E229-4 471682 340078-1 OPTT404 RCA SEARS 470VI88D01  175.604 175-735 175-1139  TA131
94E229-8 471700 340078-2 OPTT404A 170V 188D02 175-621 175-736 175-1140 TAL33
94D257-1 340095-2 CPTT40% KRKI03A 9%.7% 470V190D0) 175-622 175-737 17%-1141 TAL36
94D257.7 OPTT414A KRK103C 95-141-0D  470Vi91DOl  |75.440 175.738 1781142 TAL3S
94D257-49 G E 340130-1 KRKI03F 95.358-0 A70VI9ID0Z  175.641 175-719 175-1143  TALa7
94E260-8H KRK103L 95-437-0A 470v191D03 175-642 17%-740 175-1144 TA1S0
94E26C-11  ET86X1ss MUNTZ KRK104A 175-643 175741 175-1145  TALS?
94E261-1B  ET86X208 MOTOROLA KRKIOMC 95-480- 3D 175-644 175.742 175-1146  25A1241-002B
94E261-1C  ETB6X21¢ PRO3S2- KRKI04F ZENITH 175648 175743 175-1147  25A1241-004B
94E261-1D ET86X213 OPTTI23C PRG364 KRKI04L 95-500-0A 175-646 175-744 175-1148  25A1241-005B
94D261-4 ETB6X214  OPTTIZID PRO376 KRK107A+ 95-500-1A 175- 167 175.647 175.748 175-1150 2%A1241-006B
94C273-2 ET86X215  TTI33A PR902) KRK107B* 95.500-1B 175168 175-660 178-746 179-1181  25A1245-005D
94C273-4 ET86X221  TTIIIYA PR9044 KRK107C* 175-170 175-661 175747 175-1152  25A1245.006D
94C273.7 ETB6X224 LTT307A PR9045% KRK1070D% 17%-201 175-662 175-748 1751183 25A1245-009
94C273-8 ET#6X227 RTT322A PR9050 KRKI0TE® SYLVANIA 175-202 175-663 175-750 175-11%4 25A124%-011
94C273-9 ET86X230  CPTTI32A PR90SS KAK107F 175-202A 175- 666 175-781 175-115%  25A1246-601
94C273-10  ETA6X231  CPTT3ISB KRAKI08A® $4-11644 175-203A 175667 175-782 175-118%6  25A1246-003
94C273-13  ETB6X232  DCPTTIB  GiympiC KRK108Bs 54117021 175-204 175-668 178-783 175-1157  25A1246-004
94C273-15  ET86X236  CMTT340A KRK108C* 54-17234-1  175-204A 175-669 175754 175-1160  25A1246-005A
94C281-1K  ET86X242 CMTT30B CL4692-1 KRK108D* $4-174%6-2  175-206 175-671 175-7%% 175-1161  25A1247-002
94C286-1D ETB6X244  TT348B CL$220-1 KRKIOGHE® $4-17436-3  175-212 175680 175756 175-1162  25A1249-0C1A
ET86X255  MTT348A CL28874-1 KRK104F* 54-17436-4  175-213 175.681 178-757 175-1163  25A1249-001E
94C286-17 ET86X25  VTT3488 CL29%%4 KRK113B S4-17436-%  175-214 17%-682 175-758 175-1164 2%A1253-001
94C286-11.  ETB6X265 VTT349B CL295b6 KRK116B S4-17778-1  175-216 17%-683 175-7%9 175-1165  25A1253-C01B
94C286-43 ET86X277  CPTT3%0B CL296%0 KRK1IBA® 54-23853-3 175-220 175-684 176-760 25A1253-001D
94C280-% ETB6X28]l  cpTTISYA  CL33IS79 KRK118Ce 54-23887-2  17%-222 175.685 175-761 28A1256-0G1C
94C2h0-1¢ TT3elY CL3I8SS KRK118D* $4-78093.1 175.228 175-686 175-762 175-1168 25A1258-001A
NC286-16 peayuxr  OPTTIIYB  CL3I4190 54-88847.3B  175-230 175-687 175-763 25A1258-001C
94C289-1 CPTT366Y CL3483S KRK123D $4-89093-1  178-232 175-688 175-764 25A1263-00)
11017 CPTT366YD  K24013USA-1C  KRKIZ4AA $4-89720-1A 115-254 175-689 175-1101  175-1172  25A1264-0018
110-24 OPTT366YD  K50013USAH-3 KRKI124U 54-89720-3  175-256 175-690 1751102 175-1175  25A1265-001B
110-28 NCPTT376YA KRK127AA 54-89840-2A 175-262 175-1103  175-1176  25A1268-001
CuRTIS 110-33 CPTTI78YA KRK127AB 54-94689-3  175-264 175-708 175-1104  175-1177  25A1276-001
MATHES 110-38 NCPTTI18YA  pHiLCO KRK127B $4-97948-6  175-266 175 -1 108 006-014700
OPTT385Y KRK 127BA $4.97948.7  175-268 178-711 175-1106 006- 015000
1A11 OPTTISSYA  76-12405-4 KRKI27E 175-272 178-712 175-1108 006-015700
TA17 MAGNAVOX OPTTI86YA  76-13579-§ KRK127L 175-402 175-713 175-1118 006016500
1A38 OPTTI88YA  76-13579-7 KRK121T WESTING - 175-405 175-715 175-1119 006-017300
A48 3400€9- ) CPTTI9CYA  76-13579.8 KRK127U HOUSE  175-406 175-716 17%-1120 006-017700
TA050 340610-1 OPTT3I90YB  76-13579-9 KRKI2TwW 175-412 175.717 175-1121 006-018600
7A$3-001 340017-1 OPTT3I9% 76-13851-2 KRK128AB 470VOOTHO3  175-416 175-718 1751122 006 -020100
7A056-001  340038-1 SCPTT394 76-13871-1 470VOI9HOS 175-418 175-719 1781131 006-020900
7A59-001 3400401 AOPTT}99 76-13945-1 KRK128U 470V019MOl  175-420 175720 175-1132 006-02)000

*Supplied with new channel indicator skirt knob, original illuminated dial is not used.

(R OVERHAUL SERVICE — Al makes and models. (B CUSTOM EXCHANGE REPLACEMENTS

VHF or UHF tuner (1960 or later) $9.95 When our inspectian reveals that ariginal tuner is unfit

far averhaul, we offer an exact replacement
TRANSISTOR tuner $9.95 If exact replacement is not availoble in aur stack we
COLOR tuner $9.95 custam rebuild ‘the ariginal ot the exchange price.
Overhaul includes parts, except tubes and transistars. (Replacements are new ar rebuilt.)

Dismantle tandem UHF and VHF tuners and send in defec- @ PROFESSIONAL “CONTACT OVERHAUL" KIT

tive unit only.

Remove all accessories...or dismantling Charge may apply. Do your own minor tuner over-
Your tuner will be expertly overhauted , aligned to original houling by using this professionol
standards and warranted for 90 days. kit of chemicols. Dealer Net $5.50

CASTLE TV TUNER SERVICE, INC.

MAIN PLANT:5715 N. Western Ave., Chicago, Ill. 60645 e Ph. 312—561-6354
EAST:130-01 89th Rd., Richmond Hill, N.Y. 11418 e Ph. 212—846-5300

Circle 97 on reader service card




