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Spend less
lestmore

Integrated circuits are very private
devices. When something goes wrong, they
justdon’t work. Which is tough enough when
partor all of one IC goes bad. But
often worse, because a single bad
IC usually means a large, complex system
that won't function properly.

Until now, you could spend a lot of money
and time—and still only be guessing what
was happening at any pointin a logic system.

ENE LOOIC PRORE e

Logic Probe LP-1. Captures pulses as fast as 50 nanoseconds,
to 10MHz. Latching memory. Bargain-priced at only $44.95*

CSC puts troubleshooting at your
fingertips. Now, there's a quicker, surer, less
expensive way to get the information you need.
CSC multi-family Logic Probes. Their LEDs
light to show you ata glance the
logic state at any point—and more.
Catch fast pulses, even store them if you like.

A flashing light signals pulse trains. And you
can even approximate the duty cycle of asym-
metrical waveforms.

Nothing could be simpler.No complex

e —

settings, no sync, no wait. A switch selects the
proper logic family. The probes derive their

Logic Probe LP-2. All the basic features of LP-1, with putses
as fastas 300 nanoseconds. to 1. 5MHz Doesn't have LP-1's
memory feature .. but features even lower price: $24.95*!

power from the circuit under test. High input
impedance prevents circuit loading. And all you
dois touch the tip to any pin, pad or path foran
instant picture of circuit conditions.
Laboratory quality. Economy price.
High speed. High precision. Even memory.
CSC Logic Probes deliver all the performance
you need for design, development, debugging
and servicing. Making digital work less of a
chore, more of a bargain.CSCfor yourself!

ETm HIGH SPERD PR

Logic Probe LP-3. Five imes the speed of LP-1 at less than
twice the price. Captures pulses as narrow as 10 nanosec-
onds, to over SOMHz. Latching memory. The new value
standard, at $69.95°.

CONTINENTAL SPECIALTIES CORPORATION

=

Corporate Headquarters:

Continental Specialties Corporation, 70 Fulton Terrace, Box 1942, New Haven, CT 06509.
351 California St., San Francisco, CA 94104 (415) 421-8872, TWX 910-372-7992.
Europe, Africa, Mid-East: CSC UK LTD.

Shire Hill industrial Estate, Units 1 and 2 Saffron Walden, Essex CB 11 3AQ.
Telephone: SAFFRON WALDEN 21682. Telex: 817477.

Canada: Len Finkler Ltd, Ontario.

800-243-6077

© Copynght 1979 Continental Specialties Corporation.

*Manufacturer's suggested U.S. resale.
* Prices, specifications subject to change without notice.
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Here itis atlast... THE FIRST
FLOPPY DISK BASED COMPUTER
FOR UNDER *1000

The C1P MF

8995

B Complete mini-floppy computer system
B 10K ROM and 12K RAM
B Instant program and data retrieval

The Challenger 1P Mini-disk system features
Ohio Scientific's ultra-fast BASIC-in-ROM, full
graphics display capability and a large library
of instant loading personal applications soft-
ware on mini-floppies including programs for
entertainment, education, personal finance,
small business and now home control!

The C1P MF configuration is very powerful.
However, to meet your growth needs it can be
directly expanded to 32K static RAM and a sec-
ond floppy by simply plugging these options in. It
also suports a printer, modem, real time clock
and AC remote interface as well as the OS-65D
V3.0 development oriented operating system

Or Start with the C1P
CASSETTE BASED
Computer for just $349.

The cassette based Challenger 1P offers the
same great features of the mini-disk system
including a large software library except it has
4K RAM and conservative program retrieval
time. Once familiar with personal computers,
you'll be anxious to expand your system to the
more powerful C1P MF.

You can move up to mini-disk performance at
any time by adding more memory and the disk
drive. Contact your local Ohio Scientific dealer
or the factory today.

*Both systems require a video monitor, meodified TV or RF
converter and home television for operation. Ohio Scientific
offers the AC-3 combination 12” black and white TV/monitor
for use with either system at $115.00 retail

All prices, suggested retail

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101
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OSCII.I.OSCOPES AT PRICES

YOU CAN AFFORD.

Whatever your interest
In electronics, you know
that a quality oscilloscope
with a broad range of
features and functions
can make your work a lot
easier. Gould oscillo-
scopes are built to solve
your problems and priced
so you can afford the
professional equipment
you need right now. All
are complete, ready for
use, including passive
probes, input leads and
a comprehensive main-
tenance and operation
manual

List Price $595.00

The OS245A is a com-
pact, dual trace instrument
with a 10MHz bandwidth
and 5mV/div sensitivity. It
has exceptional trigger
performance and a full
compliment of facilities for
industrial, educational, and
field service applications.

List Price $695.00

The OS253isa 12MHz
dual-channel scope with
all the features of the
0OS245Aplus alarger dis-
play area, more sensitivity
and channel sum and
difference.

The dual trace OS255
weighs only 15 |bs. yet
offers features normally
found in more expensive
instruments such as
flexible triggering facilities
and 2mV/cm sensitivity
across its full 15MHz
bandwidth.

List Price $795.00

The dual beam OS260
gives true representation
of two separate signals
on the same time frame
without beam chopping or
alternating. Features
include a high brightness
CRT operating at 10kV

CIRCLE 11 ON FREE INFORMATION CARD
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allowing a clear display
of all waveforms.

¥ oy’
'a
(5

List Price $995.00

For additional informa-
tion on this exciting new
line of sensibly priced,
professional oscilloscopes
or for sales locations in
your area: call toll free
(800) 325-6400 Ext. 77.
In Missouri call (800)
342-6600.

Gould also manufac-
tures an additional line of
general purpose oscillo-
scopes for industrial,
scientific and laboratory
applications.

=2 GOULD
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Radio-Electronics

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

SPECIAL 37 Videodisc Is Here!
FEATURE 2 systems—they are not compatible. See how they work.
VCR 57 Forest Belt Tells What You Need To Know About VCR's
SERVICING 58  what will You Do About VCR's?
59 VCR Tools & Instruments
62 Servicing VCR's—A Fundamental Approach
64 Where To Learn
BUILD ONE 40 Intrusion Protection System
OF THESE Stop burglars fast—as soon as they enter.
44  Motion Detector
Light-sensing IC spots nearby movement.
48 Three Special Projects For April 1.
1- One-Station Intercom. 2- Solar-Powered Night Light. 3-
Single-Shot Logic Indicator With Memory.
GENERAL 4 Looking Ahead
ELECTRONICS Tomorrow's news today.
88 Troubleshooting Communications Receivers
How to use the test gear needed for this job.
70 Hobby Corner
Identifying unmarked transformers.
STEREO 50 Magnetic Field Amplifier—A New Technology in Sound
HI-FI It can't be true, but it is; and it works. We tell how.
PRO SOUND 53 R.E.A.L. Sound Lab Tests Nikko Preamp & Amplifier
Nikko Beta |l Preamp/Alpha It Power Amp earns a *’ Very Good.”
55 R.E.A.L. Sound Lab Tests Realistic SCT-30 Cassette Deck
' Excellent’ is the overall sound quality rating from our lab.
TELEVISION 47 How Comb Filters Work
The way it's used by Magnavox.
76  Jack Darr's Service Clinic
Tuners that use solid-state bandswitches.
78 Service Questions
R-E’s Service Editor solves technician problems.
EQUIPMENT 26 Lab Science Model VLA-1000 Logic Analyzor
REPORTS 34 pata Precision Model 248 DMM
35 Apple Computer ROM Card
DEPARTMENTS 110  Advertising Index 16 Letters
14  Advertising Offices 89 Market Center
85 Books 6 New & Timely
74 C icati Product 88 New Literature
14  Editorial 82 New Products
111 Free Information Card
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ON THE COVER

Videodisc by Magnavox. The
background is the MCA optical
videodisc itself. The player is
superimposed. At the top right
you can see it in action. At the
bottom the disc is being in-
serted. For more information on
this system as well as the RCA

system turn to page 37.
(Cover photos supplied by Magnavox)

THIS IS ONE OF THREE marvelous construc-
tion projects specially designed just for April 1,
1979. The one shown here is a one-station inter-
com. For full construction details along with
two more turn now to page 48.

Radio-Electronics, Published by Ger
Publications, Inc., 200 Park Avenue South New York,
NY 10003. Phone 212-777-6400. Sectmd-clus postage
paid at New York, NY and additional maiiing offices.
One-year subscnptlon rate: U.S.A. and U.S. possessions,
$9.98, Canada, $12.98. Other countries, $14.98. Singie
copies $1.25. ® 1979 by Gernsback Publications, inc. All
rights reserved. Printed in U.S.A. (ISSN 0033-7882)
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New records: Official EIA figures confirm that 1978 was
the best year in history for video products. A total of
10,236,000 color TV sets were sold in the United States,
beating the previous record of 9,263,000 by almost a
million units. Black-and-white TV sales enjoyed a renais-
sance, totaling 6,064,000, the highest figure since 1973.
The total color-plus-monochrome figure of 16,301,000 was
exceeded only once in history (in 1972). Sales of home
videocassette recorders in 1978, at 402,000, aimost dou-
bled those of 1977 (estimated at about 210,000).

Take two: It’s not bad enough to watch one TV show—
now they're asking us to watch two or more at the same
time. ‘‘Picture-in-a-picture’ TV systems, the sensation of
1977 in European television (see Radio-Electronics, De-
cember 1977), is finally coming to the U.S. via Japan. Sharp
has introduced a new 17-inch television console in which a
4-inch black-and-white picture is superimposed in one
corner of the color screen, permitting the viewing of two
shows at once. Either picture may be changed—or the two
pictures may be interchanged—by means of a wireless
remote control. By the time you read this, it should be
available here for around $1,000.

An alternative to picture-in-picture is a three-screen TV,
by the Taiwan manufacturer Sampo, which has one 19-inch
color tube and two 5-inch black-and-white screens—sepa-
rate, not superimposed—to permit you to keep up with
three shows at the same time. While this approach perhaps
Isn’t quite as ingenious as picture-in-picture, at least the
little picture doesn’t block your view of the big picture, the
price is lower, and the small black-and-white pictures have
better resolution than the superimposed picture of the
picture-in-a-picture sets.

These multi-picture sets presumably have the greatest
appeal to people with videocassette recorders who may be
watching one show and taping another, and would like to
have a little peek at the show they’re taping and not watch-
ing. As an alternative to picture-in-a-picture, you could buy
a small under-$100 monochrome set and put it on top of
your color set. Science marches on!

RCA’s videodisc system: Just one month after the
Magnavision optical videodisc system went on limited sale
in Atlanta, Georgia (see Radio-Electronics, March 1979),
RCA capped more than a decade of development with a
decision to go ahead with manufacture and marketing of its
own videodisc system. RCA’s president, Edgar Griffiths,
had maintained that the see-hear disc system would get the
green light only after three conditions were met: (1) A player
which could retail at $400 or less. (2) A simply produced,
uncoated disc which could play for two hours. (3) Enough
programming to support the launch of the system. Griffiths
now says all three have been met. He gave no timetable for
marketing, but company sources indicated that late 1980
was a reasonable target.

The RCA system uses a grooved disc with a stylus that
serves as one plate of a variable capacitor—the disc is the
other, revolving at 450 rpm. Each disc is enclosed in a
protective plastic caddy and is automatically removed

when the caddy is inserted in the player. The player is
extremely simple, has only four controls—including “live
scan” (for location of a specific segment visually without
loss of sync) and a feature that permits automatic repeat of
a short segment of programming. The optical player, on the
other hand, sells for $695, has an exact-frame-location
feature, infinitely variable slow or fast motion in both
reverse and forward modes, stop-motion and other deluxe
features. The grooveless disc is ‘‘read” by a laser beam, so
theoretically there is no record wear. The optical discs,
which permit slow and fast motion as well as exact frame
location, provide one hour’s play time (30 minutes per side),
while a long-playing optical disc (one hour per side) is
designed for movies and lacks many of the special features.
The optical discs sell for about $6 to $16; RCA says capac-
itance records will be $10 to $17. So the stage is now set
for a battle between two incompatible videodisc systems,
each with a different approach: The optical system (Philips
and MCA) with a wearproof record and many deluxe
features, vs. the capacitance (RCA) system, which aims
strictly at low cost and simplicity with no special features.

NOTE: The optical system, which made its market debut in
Atlanta, is spreading next to the Seattle-Tacoma market,
then will gradually go nationwide, but probably won’t be
available everywhere until some time in 1980, maybe even
1981. Early in 1980, Pioneer is expected to begin marketing
an optical disc player compatible with Magnavox's Mag-
navision (Philips-MCA) unit.

Games to computers: The so-called “‘home computer"”
was a failure—an el floppo—in 1978. The so-called person-
al computer did quite well, but a survey by the prestigious
Arthur D. Little Co. showed that only 5 percent of the
buyers of these instruments could be classified as ‘“‘con-
sumers’ —that is, those who didn’t have either a small-
business or hobbyist interest. This failure to involve every-
day folks in computers has prompted a complete change in
strategy by manufacturers. The idea now is to hook ’em on
fun and games,and introduce computer functions gradual-
ly. Magnavox explored this approach with its highly sophis-
ticated Odyssey /I with alphanumeric keyboard and plenty
of game cartridges, including one entitled ‘““Introduction to
Computer Programming” (that's a game?).

Bally, which still hasn’'t decided whether to chuck the
whole video game bit, made one last try with an add-on to
its video game, including an alphanumeric keyboard and a
completely new computer language called Grafix using
simple English words. Toy manufacturer Mattel has just
entered both the video game and computer field with a
system called /ntellivision, which starts as a game and ends
up as a computer. Atari, has introduced two computers as
an expansion of its games. After two years of unsuccessful
attempts to sell computers to consumers, manufacturers
this year are attempting to sugarcoat them as just slightly
more sophisticated games that happen to solve household
problems.

DAVE LACHENBRUCH
CONTRIBUTING EDITOR
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Own the World's most perfect watch...

The only “PURE-SOLAR” timepiece in existence. Guaranteed to outperform
any watch sold today...or costs you nothing!

The Sunwatch...never needs hatteries. .. accurate to within 1 second
per month...virtually indestructible, beautifully styled
sport/dress watch.

An engineering/deslgn breakthrough in space-age
timekeeping technology ...that now makes ail other
watches obsolete: B 100% sun-powered, no batteries
that need replacing. W Clearly visible by day or night.
M Unique side-window view, simplities reading. I Built
incomputer calendar — no need to ever re-set the watch
(Not even in 31-day months and leap years') I Unpreced-
ented accuracy — you program the Sunwatch's computer
to stay accurate within 1-second per month!

A“State-0f-The-Arnt” timeplece that combines solar
age energy efficlency with a unique feeling of
futuristic elegance and beauty. 10 years ago the
Sunwatch was an idea, years ahead of its time, on the
drawing board of Roger Riehl, a noted expert in solar
energy, integrated circuitry, and computer Chip technology
As a result of these years of costly and extensive
research, Mr. Riehl’s dream of a perfect watch hasbeen
realized, and this is now available through the Starshine
Group, a California-based marketing organization specializ-
ing in unique, innovative products

The objective in producing the Sunwatch was to
put an end to all the difflcuities other watches
create. For instance, with the Sunwatch you will never
have to worry about accuracy again. For the rest of your
lite, you will know you are on time — almost t0 the
second! You will aiso neveragain stop to check the time
only to find that your watch batteries are dead. The
Sunwatch powered by stored light energy, never needs a
battery replacement

Another important feature is that you don't have to
strain your eyes to read the numbers in bright sun
or dark rooms as with other digital and conventional
watches. The Sunwatch has 4 built-in varying light
intensitles which automatically adjust to the Immediate
light conditions, making it easy to read at all times, day
of night. These necessities of correct timekeeping are
now possible for the first time with this remarkable
achievement in watch design.

Technical Data & Special Features:

B Tiny silicon solar power cells are the incredible
power source; they are constantly being energized from
natural sunlight or even an ordinary light bulb while you
are wearing your watch. The watch operates on this
stored light energy and will work even afterbeing keptin
a drawer or suitcase for several days . However, should
storage in darkness for a long period resultin the watch
losing its charge, a few hours in the sun (or overnight
under a lamp) will charge it back up to normal (Note: If
this happens and the watch display loses its charge due
10 a long period of darkness, the internal operation
continues on keeping the same accurate time. Therefore
upon re-charging the watch, the display readout will
show the correct, up-to-date time, just as if the watch

had never lost its charge. This is because the display
will automatically shut off at low charge levels, leaving
enough energy t0 continue the internal time-keeping
functions

M No Resetting Needed Untll 2100 A.D.! Thanks to
its own specialized Mlcro-Circuit Computer, the
Sunwatch is electronicaily programmed to display the
correct month and day with NO resetting for the next 123
years! (Of course, in 2 or 3 seconds, you can easily
change the time |[or any other display] at your option
should you need to change time zones, etc

M Permanently Sealed Lexan Module, protected by
U.S. and Foseign Patents until 1992. encapsulates all
energy cells, solar panels. quartz crystals, Computer-
On-A-Chip, Readouts. etc. This hermetically-sealed watch
module is also filled with a special gelatin which absorbs
tremendous shock, making the Sunwatch virtually the
Most Indestructible Watch Ever

B Completely Waterproof (You can safely suspend it
in boillng water for 30 minutes!) It's because of the
permanent lexan seal mentioned above

B Shock Resistant to 5000 G’s (You can llterally
crash it into a rug-surfaced brick wali at 90 M.P.H.
without noticeable effect!

Free Custom Engraving: At your request. each watch
will be hand-engraved with your name (Or any name you
specify) to label and personalize it yours for a lifetime

Limited Warranty is Your Protection. The Sunwatch
is covered by a 2 year limited waranty issued by Riehl
Time Corporation (Manufacturer of the Synchronar 2100)
and included with your watch. A copy of the warranty may
also be obtained free of charge by writing to Starshine
Group, 924 Anacapa St.. Santa Barbara, Calif. 93101

This warranty gives you specific legal rights, and you
may also have other rights which vary from state to
state

Never Needs Batteries. Tiny silicon solar cells gather
and store energy from sunlight, daylight. even an ordinary
lightbulb. What a relief never 1o replace batteries'

TV ]
U=

No Resetting — Ever. Micro circuit computer is program-
med to display the correct month and day with no resetting
until 2100 A.D

www americanradiohistorv com

B Temperature and Pressure Resistant Freeze
Sunwatch Ina block of ice for a year or wear in 750 feet
deep without damage.)

B Natural Side-View Window lets you tell the time,
day, and date without twisting your arm Into an obvious,
awkward position.

B Continuous Seconds Display — Useful for pulse-
taking, stopwatch timing, etc

4 Difterent Readout Modes: Mode #1...Displays
the time in hours and minutes (as shown). Mode #2...Dis-
plays the month and day in numerical form (i.e., 3:13 for
March 13). Mode #3...Displays the day of the week
{alpha form)and the seconds counting off (i.e., TU: 48 for
Tuesday. and 48 seconds after the minute display in
Mode #1 ) Mode #4...Displays the leap year status,
and the programmable speed calibration setting that the
watch Is currently set at. (i.e., 23:45. The first digit *2'
means that this current year is 2 years after the most
recent leap year. The next 3 digits tell you that your
Sunwatch is operating at a speed setting of 3:45. This
setting can be changed by you In just seconds to anywhere
between a range of 0:00 to 7:77. This allows you to
adjust your watch speed to compensate for local climatic
and magnetic conditions, etc. After a little experimentation
you will soon find the proper setling to keep your Sunwatch
accurate to within an unprecedented one second per
month. (That's 5 times better than the latest Quartz
Accutron!)

The exciting Sunwatch offers split-second accuracy
based on solar energy and advanced design features, all
packaged in a striking. contemporary Styled timepiece
that is virtually indestructible even under the most severe
conditions. The Perfect Watch of a lifetime for Business
People. Professionals, Teachers. Athletes, etc

The Philosophy behind the Watch and Ihis advertisement . Our
tiective 1S to acquaint you.in a straight-forward manner. with the
honest facts and features of a timepiece that we {and several
thousand current Sunwatch owners) genuinely believe to be the
most advanced most practical walch in production today. We have
attempted to tell you as much as possible about the Sunwaich
vecause we know it sometimes can be ditficult to make an intelligent
purchasing decision ol this importance. from just a few words and
pictures
Should you decide to try wearing and using one. we will engrave your
name on it at no charge. and send it to you by United Parcel Service
or USPS it UPS doesn't service your area). You then have 2 weeks 10
literally “try it on for size” and see for yourself how incredible this
watch actually is. It you decide you don't care to keep 1t for any
1eason. you can return it to us (within 2 weeks of receipt| for a prompt
refund. or 3 credit 10 your Charge card

Credit Card Drders Cail Toll Free 1-800-235-6945,
ext. 1045. Calit. Resldents Call: 805-966-7187

Note: Thousands of eartier models of this “pure- solar™ timepiece
have been sold nationwide for as high as S500 or more.
Recent cost reductions in certain components now make the
watch much more affordable {See coupon below) and one of
the best timekeeping investments you can make today.

Starshine Crovp.

924 Anacapa St. Dept 738. Santa Barbara. CA 83101

Please rush me Sunwatchis) in smart, slimly-styled
stainless steel - for only $129 95 each. | will wear the watch for 15
days: then it not completely satistied may return it for a tull refund of
purchase price (less shipping charge: Please aod $3.95 per waich
shipping & insurance

Please send me Sunwatchis). gold piated with matching
band — only $159.95 each. It not completely satisfied. return it for a
tull retund of purchase price {less shipplng charge). Please add
$3.95 per watch shipping and insurance

Enclosedis S — _Check or Money Order (Calit. residents
add 6% sales tax

American Express (] VISA [BankAmericard
] Master Charge ] Diner's Club [ Carte Blanche
Credit Card #_ _M.C. Bank #
Issue Date— _Exp. Date . =
Signature __ . — L
Name to be engraved - .
Name = -
Address = - -
City/State/ Zip -—

1978 Starshine Inc.

v 6461 YV
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Microwave surveillance system
may be causing health hazards

Several U.S. retail stores have been
installing antishoplifting devices based on
low-level microwave radiation, and their
use has begun to make some individuails
and governmental agencies nervous about
the potential radiation hazards they pose.

The stores' antishoplifting system In-
volves placing a tag on an item that, if not
first removed by a cashier or clerk, will be
detected by microwaves generated by de-
vices positioned on either side of an exit,
thus triggering an alarm bell. The radiation
emitted by these detectors passes through
individuals harmiessly, asserted David St.
Lawrence, of Sensormatic Electronics Cor-
poration, Deerfield, FL, which manufac-
tures detectors.

Mr. Lawrence added that Stanford Re-
search Institute of Callfornia conducted "*a
very thorough study of our systems under
normal operating conditions to Insure that

| everything we've said about our systems

was absolutely true.” Replying to criticism
that microwave radiation could have a
harmfui effect on persons with implanted
heart pacemakers or on pregnant women,
Mr. Lawrence explained that battery-pow-
ered pacemakers were basically magnetic
devices and were not at all affected’ by
low-level radiation. Neither wouid this radi-
ation cause harm to pregnant women or to
children.

The stores in question, while declining to
discuss the electronic detectors in detali,
believe the systems are effective and insist
that the radiation is not hazardous. The
microwaves are less intense, they point
out, than normal AM radlo waves. Howev-

| er, one retail workers' union on the East

Coast has resolved not to allow its mem-
bers to work in stores where such systems
are in effect. And the General Accounting
Office, the Congressional watchdog agen-
¢y, is increasingly concerned that the Fed-
eral government has not been informing
the public about microwave radiation haz-
ards. It urges that a standard be adopted to
determine the permissible levels of such
radiation. Presumably such guidelines
wouid be also applied to such popular
devices as microwave ovens, garage door
openers, antitheft alarms, etc.

Public asked opinion on
radar detectors

Two recent polls conducted by the news
media in Indiana and Louisiana has shown
that the public has definite opinions on the
legality/illegality of radar detectors.

In answer to a proposal made by Indi-
ana’s State Police Superintendent to out-
law radar detectors, Electrolert, inc., man-
ufacturers of the Fuzzbuster, heid a widely
publicized news conference rebutting the
superintendent’s charges. indianapolis TV

viewers were polled by phone (via a local
TV station) to 1) ''vote’ on whether radar
detectors should be outlawed or not, and 2)
express their views and comments on the
Issue. Out of a total 2560 responses, 64%
were in favor of radar detectors, 36% were
not.

In Baton Rouge, the city's States-Times
newspaper also conducted a telephone
survey on the issue; out of 231 residents
polled, 51% opposed any anti-radar detec-
tor legislation; about 44% approved; and
5% had no opinion. The Louisiana Highway
Patrol had just come out in favor of a

| version of the anti-radar detector legisla-

tion presently operating in the state of
Virginia.

Neutrinos—new communications
medium?

A group of scientists from Western
Washington University have concluded an
experiment which they believe demon-
strates that neutrinos, nuciear particles
without mass or electromagnetic quality,
can be used to transmit messages through
the earth. Dr. Peter Kotzer, leader of the
team, asserts that the technique will even-
tually enable global communications even
with submarines without the need for satel-
lite relay stations, since neutrinos can pass
through the earth without interference from
other matter.

in fact, neutrinos not only can pass
through the earth, but aiso the solar system
and the entire universe without ever coliid-
ing with interstellar dust or other material.
Because they have no mass or electric
charge, the problems involved in tracing
these particles are enormous. A smail num-
ber of the neutrinos, however, do collide
with atomic particles. This results in a
secondary ‘‘shower’’ of particles called
'mu mesons,”’ which, in turn, combine with
other matter to form tiny flashes of light
called Cerenkov scintillation. These flashes
are measured and a rough estimate can
then be made of the total number of neutri-
nos that could have caused them.

Dr. Kotzer and his team were able to
construct a unique "‘telescope’’ that could
'see’” the beam of nuclear particles emit-
ted by an accelerator at Fermi National
Laboratory in Batavia, IL. The Fermilab
accelerator produces a beam of positively
charged protons, which the lab uses for its
own experiments. The particles then are
allowed to be discharged harmlessly into a
hill outside the lab. it is these particles the
university scientific team was able to de-
tect.

RCA communications satellite
will provide more channels

RCA’s communications sateliite, Satcom
I, will expand its channel availability to
provide more cable TV programs nation-
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wide. About a year ago, only four of
Satcom's 18 channels were used —now all
channels are spoken for, with leases run-
ning up to 10 years (at a cost of $1.3 million
per year for the time used). The demand for
satellite channels—known as transpon-
ders-——has been so great that RCA pians to
launch another communications satellite in
the near future. It is predicted that all of the
new satellite’s 24 transponders will be
claimed even before it gets off the ground.

This appears to indicate that the demand
for cable TV is growing by leaps and
bounds, which, in turn, means more pro-
gramming will be available. The types of
programs planned include news and sports
channels, a full-time UPI| voice-and-picture
news channel, all-day nonviolent children's
programming, and a channel that will pro-
vide continuous coverage of Congressional
sessions. Some of the companies that will
be providing the new programming are
Home Box Office, Warner Communica-
tions, Reuters, Ltd., plus other networks
that plan to offer various religious pro-
grams.

FCC condemns police use of
jammers as radar units

The Federal Communications Commis-
sion, acting on complaints and Inquiries
from motorists, has warned poiice depart-
ments countrywide to discontinue using
what the Commission terms jamming de-
vices in their continuing war against radar
detectors.

Arlan Van Doorn of the Commission’s
safety and special radio services bureau
says that a new device purchased for traftic
enforcement was being used as a radar-
detector jammer, and further describes it
as a transmitting unit, not a genuine radar
device. The device in question was originai-
ly designed to warn highway repair crews
working in areas with obstructed views (i.e.,
a hill or a road curve) that they must get off
the road. The device is actually not a radar
device, it is a transmitter that motorists
have claimed is being placed on cars, or on
poles—and left unattended.

Experimental light-powered
telephone devised by Bell Labs

Bell Telephone Laboratories has devised
an experimental telephone equipped with a
photodetector that can receive and trans-
mit light signals over one fiber lightguide.
The photodetector converts more than half
the light power it recelves to electrical
energy, which powers the phone as well as
carrying a full range of telecommunications
signais.

The photodetector can detect incoming
light puises at one wavelength and transmit
outgoing signals on another wavelength.
The actual optical-to-electrical power con-

continued on page 13



www.americanradiohistory.com

HEATHKIT
HORIZONTAL DELAY_TIME HORIZONTAL
POSITION POSITION

INTENSITY DISPLAY PULL FOR X8

AND B
/7CM

PULL FOR
DELAY VIME
VARIABLE

e
inmuEnne .
BTy

TRAIGGER MODE
AUTO

NORM ; B ENOS A

SINGLE TRIGGER SE

A'n
RESET U
DUAL TRACE OSCiLLDSCOPR ,

VOLTS/CM ) - VOLTS/CM
VARIABLE POSITION VARIABLE

W0-4238

The most sophisticated scope an [ © 10 kV post-acceleration voltage
ever offered in money-saving % — fastest, brightest display in any

kit form: the new Heathkit ' ® Heathkit oscilloscope ever
10-4235! Compare its features All these features and more,

...compare prices...and you'll in a scope that’s surprisingly
-35 MHz
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® RADIO-ELECTRONICS

Learn design, installation
and maintenance of
commercial, amateur or
CB communications
equipment.

There are more than 25
million CB sets out there, mil-
lions more two-way radios,
walkie-talkies, and other
communications apparatus
in use by business, industry,
government, police and fire
departments, and individuals.
That means a lot of service
and maintenance jobs. .. and
NRI can train you at home
to fill one of these openings.
NRI's Complete Communica-
tions Course covers all types of
two-way radio equipment....
AM and FM transmission and
reception, television broadcast-
ing, microwave systems, radar
principles, marine electronics,
mobile communications, and
aircraft electronics. And NRI guaran-
tees you will pass the exam for the
commercial FCC Radiotelephone
License you need to perform most
servicing work, or vour tuition will
be refunded in full. This money-back

o

Some designed-for-learning equipment you get

agreement is good for six months
after completion of your course.

Learn on your own 2-meter,
digitally synthesized
VHF transceiver.

You'll learn to service all types
of communications equipment s vou
assemble your own VHF transceiver.
NRI engineers have designed it, not
only as a commercial-quality, high-
performance unit, but as a unique
“power-on” training tool to give you
actual bench experience with the
principles needed to service CB, com-
mercial, and amateur equipment.

Then we help you
get your FCC Amateur License
o you can go on the air.
The complete course includes
48 lessons, 9 special reference texts,
and 10 training kits. Included are
your own electronics Discovery Lab;"

www americanradiohistorv com

Learnto service Communications/CB

with NRI’s Compleie

antenna applications lab, C\iOb dlgl-
tal frequency counter, and an optical
transmission system. You'll learn at
home, at vour own convenience,
earning your FCC license and the
preparation you need for the com-
munications field of your choice.
Mail the postage-paid card today.
T™Trademark McGraw Hill

CB specialist course

also offered.

If vou prefer, you can concen-
trate on the booming field of CB radio
with NRI's special course in CB servic-
ing. You get 37 lessons, 8 reference
texts and plenty of hands-on training
with your own 40-channel CB, AC
power supply, and multi-meter. Also
included are 14 coaching units to
make it easy to get your commercial
Radiotelephone FCC License. .. required
for you to test and service communi-
cations equipment.
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equipment at home...
Communications Course.

Orgetinto
TV and audio servicing

NRI can train vou at home to
service TV equipment and audio sys-
tems. Choose from five courses that
g0 up to our 48-lesson Master Color
TV/Audio Course. With it you get
14 kits for practical bench training
and demonstrations, including NRI's
exclusive, designed-for-learning,

25" diagonal solid state color T\,
4-channel audio system complete
with speakers, and professional in-
struments you build and use for learn-
ing and earning. It's proven, effective
training that's helped thousands of
pros already. And it's the best value
offered in the field. NRI's bite-size
lessons speed learning, exclusive

Learn computer electronics

NRI trains you at home

on a real digital computer.

Qualified technicians are
urgently needed
for careers in
the rapidly
growing field
| of computer

and digital elec-
tronics... and NRI
trains vou at home
on the real thing.

“Power-On" training makes it real.
Send card for free catalog,

As part of your training, you actually
assemble a working digital computer
with expanded memory, define and
flow chart programs, code vour pro-
gram, store it along with data in the
memory bank. It's just one of the 10
hands-on training kits you receive.
You also build and use vour own
TVOM; experiment with NRI's exclu-
sive electronics lab. It's the quickest
and best way to learn and start a new
career in trouble-shooting digital
computers. Send the card today.

Trrr=-

Siknugn i@

o
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NRI instructor/engineers
Each NRI student is assigned

his own course instructor. He's there
to help you over any rough spots, ex-
, din problems, and give vou the ad-
vice you need as vou progress toward
vour future. And he knows what he’s
talking about, because he was more
than likely involved in the design
of your course or some of the NRI
equipment you use. NRI instructors
are practical, experienced people who
really know their field and do their
best to pass their knowledge on to you.

You get more
for your money from NRI.

NRI employs no salesman, pays
no commissions. We pass the savings
on to vou in reduced tuition, top-
quality professional equipment, and
reliable testing instruments necessary
for a successful career. You can pay
hundreds of dollars more at other
schools, but you can't get better
training.

Free catalog...

No salesman will call.

Get your free catalog and dis-
cover why NRI is the leader in home
technical training with over a million
students, over 60 years experience in
helping people build new careers.
Mail the card today and get started
on your new future. if card has been
removed, write to:

NRI SCHOOLS
McGraw Hill Center

for Continuing Education
3939 Wisconsin Avenue
Washington, D.C. 20016

6461 HdV

-t
-t


www.americanradiohistory.com

ALL NEW AND ADVANCED DMM

The new and advanced Sabtronics Model
2010A is absolutely amazing . . . it gives
you more performance, features and
accuracy at a price no other Digital Multi-
meter can approach. It is versatile and
rugged, for bench and portable use, with
laboratory standard accuracy.

Greater Long-Term Accuracy
State-of-the-Art design featuresinclude
a laser-trimmed decade resistor net-
work and an ultra-stable band-gap refer-
ence element to insure long-term
accuracy. Basic DCV and Ohms accuracy
is 0.1% 1 Digit, guaranteed for one
year, With 31 ranges and 6 functions
you can measure AC and DC volts from
100 pV to 1000V; AC and DC current
from O0.1pA to 10 A, resistance from
0.19 to 20 MQ.

Unique X10 Multiplier Switch
This exclusive feature of the Model
2010A gives you a convenient means of
selecting the next higherdecade range.
The Hi-Lo Power Ohms capability gives
you three High-ohm ranges that supply
enough voltage to turn on a silicon junc-
tion for diode or transistor testing.
Measure in-CirCuit component resistance
with three Low-ohm ranges.

Touch and Hold Capability

The optional touch and hold probe allows
you to make measurements in hard-to-
reach places without taking your eyes
off the probe tip. A button on the probe
retains the display reading after the
probe tip is removed from the test point.

by Sabtronics
for only $89.50

sabtronics
MOOEL 20104 DIGITAL MULTWETER

Other Important Features

This quality instrument includes an ACV
Frequency Response of 40 Hz to 40
kHz, automatic polarity, automatic zero,
automatic decimal point, overrange
indication, and overload protection on
allfunctions and ranges. The bright LED
display gives readings to 1999 and is
easy to read in dim light or bright light.

Reliability and Performance at
Low Cost

The Model 2010A is factory tested, cali-
brated and is supplied complete with
test leads, probes and detailed operating
manual. A full compliment of optional
accessories is available to increase the
versatility of your 2010A DMM. Because
you buy factory direct, you get this high-
quality, full performance instrument at
an incredibly low price of only $89.50.

Designed and made in U.S.A

Brief Specifications

DC Volts: 100uV to 1000V in 5 ranges

AC Volts: 100uV to 1000V in 5 ranges

DC Current: 0.1uA to 10 A in 6 ranges

AC Current: 0.1uA to 10 A In 6 ranges
Resistance: 0.10 to 20 Mn in 6 ranges

Diode Test Current: 0. 1uA, 10uA, 1mA

ACV Frequency Response: 40Hz to 40kHz

Input Impedance: 10 Ma on ACV and DCvV
Overload Protection: 1200 VDC or RMS on all
voltage ranges except 250 VDC or RMS on 100mv
and 1 V AC ranges. Fuse protected on ohms and mA
ranges.

Power Requirement: 4.5 to 6.5 VDC (4 "C"cells)
optional NiCd batteries or AC adapter/charger
Display: 0.36" (9.2mm) Digits reading to £1999
Size: 8'W x 6.5"D x 3"H (203 x 165 x 76 mm}
Weight: 1.5 Ibs. (0.68kg.) excl. battery

{Battenies not included)
Orders Yours Today
Call us with your Mastercharge or Visa
order or use the convenient order form
to take advantage of this special intro-
ductory offer.

Making Performance Affordable

sabtronics &

13426 Floyd Circle MVS 35 - Dallas, Texas 75243
Telephone 214/783-0994

PLEASE SEND ME THE FOLLOWING:
Model 20 10A Digital Multimeter(s)
AC Adapter/Charger(s)
Nickel-Cadmium Battery sets
Touch-and Hold Probes
For delivery in Texas, add Sales Tax.

Account No.
Name
Street

City

WwWWW.americanradiohistorv.com

*Continental U.S. only. AK, HI & PR, $5.00. Canada: $6.50. Forelgn: $19.00 Airmail.

@$89.50 $
@s$ 7 50 S
@$17.00 $
@$18.00 $
$
$
$

Shipping, Handling and Insurance per unit $4.00°
O Check enclosed O Money Order. or bill my 0 Master Charge O Visa

TOTAL
_ Expiry Date _

State_ Zip

b}
m
PN

To: Sabtronics International, Inc., 13426 Floyd Circle M/S 35, Dallas, TX 75243
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continued from page 6

version efficiency in this exchange was
determined in lab experiments to be 56% at
a 0.81-um wavelength.

Because one small semiconductor laser
chip provides enough energy, not only for
communications but to activate the
phone's components, a light-powered
phone will need no power source such as a
wall outlet or self-contained battery.

The experimental phone also converts
periodic laser light bursts to electrical
pulses that 'ring’’ the call alert. The ‘‘ring-
ing” device is an electroacoustical tone
containing a thin piezoelectric active ele-
ment which is triggered by an alternating
electrical voltage that causes it to vibrate.

Sony technical training tapes for
Betamax now available

Service technicians can now learn how to
operate and repair any Sony Betamax VTR
simply by watching one of Sony's Technical
Training Tapes. The full-color programs
come in a series of eight videocassettes,
with each tape running between 30 and 45
minutes. They contain complete operation
and servicing data, including all major
block diagrams, waveforms, schematics
and circuit theory. Some of the topics
covered include technical overview, lumi-
nance signal processing, servosystem,
troubleshooting and tapehead replace-
ment.

To obtain information on any stage of
repair, etc., just select the appropriate cas-
sette, put it into a Betamax, and press the
PLAY pushbutton. Each taped series comes
with a supplementary publication showing
all the diagrams displayed on the tapes,
plus some that are not contained in the
service manual. The cost of each tape is
$24. For further information, write Sony
Corporation, Training Tape Production,
700 West Artesia Boulevard, Compton, CA
90220.

U.S. asks FCC for 200
new AM stations

In January, 1979, Henry Geller, chief of
the U.S. Commerce Department’s telecom-
munications bureau and communications
policy administrator for President Carter,
announced that the Administration had
asked the FCC to start proceedings that
would eventually create 700 new AM radio
stations in addition to low-power TV sta-
tions (the latter proposal is already under
FCC study). An earlier proposal by the
Commission planned to create 125 addi-
tional AM stations by removing the existing
25 clear-channel 50-kilowatt stations.

Additional AM stations could be added
by reducing the spacing between the pres-
ent assigned frequencies from 10 kHz to 9
kHz, as is already being done in Europe
and Africa. At present, in the U.S. there are
4500 AM and 4000 FM stations, with many

isolated areas not receiving any facilities at
all. It is felt that reduced frequency spacing
would allow not only new stations to exist,
but would permit special-interest groups to
originate programs, encourage local sta-
tion ownership and provide for uniformity
of broadcast technology.

Mr. Geller added that he believes that
these policies if realized, '‘would help cre-
ate healthy competition in the broadcast
media.”

VICA team wins medal, honorable
mentions at skills meet

The Vocational Industrial Clubs of Ameri-
ca (VICA) recently sent a 10-member team
to the International Skills Competition in
Korea. The team distinguished itself by
winning one bronze medal and three hon-
orable mention awards.

The bronze medallist was David Classen,
Freeport, TX (auto mechanics); the three
honorable mentions went to Edgar Anna,
Smithville, OH (welding); Raymond Cole-
man, Richmond, VA (industrial wiring); and
Mark Bauer, Washington, MI (machine
drafting).

The team was chosen in an earlier runoff
competition from among the winners of the
1977 U.S. Skill Olympics. Among the other
team members were Neal Sedell, Vancouv-
er, WA (industrial electronics) and Richard
Lomax, Camden, DE (radio and TV repair).

Compucolor Corp. forms users’
group/and newsletter

A users’ group and a monthly newsletter
have been created by Compucolor Corpo-
ration, manufacturers of the Compucolor Il
home computer. The purpose of the group
will be to exchange programs and ideas,
and to assure a new Compucolor Il owner
that he is ‘‘not abandoned after he makes
his purchase,” according to Dave Deans,
marketing vice president.

The newsletter, ColorCue, will serve as a
sounding board for the latest information
on programming and computer features.
The company has also announced that it
will accept for sale or trade any software
contributions from members; users can
then trade for other programs. For further
information, contact Joy Baker, Compucol-
or Corporation, P.O. Box 569, Norcross,
GA 30071.

ITA minimum standards report
for audiocassettes now available
Copies of the recently published Official
ITA Documents for Minimum Standards of
Audio Tape Products, complete with final
revision, can be obtained from Internation-
al Tape Association, Inc., 10 West 66th
Street, New York, NY 10023.
The ITA standards report contains speci-
fications for 90-minute audio cassettes;
standard magnetic audio cassettes and as-

sociated hardware; standard audio eight-
track cartridges; and also provides dupli-
cation guidelines for eight-track cartridges
and four-track cassettes.

IHF asks FCC to set
date on AM stereo ruling

The Institute of High Fidelity, on behalf of
its member manufacturers of hi-fi prod-
ucts, filed comments with the Federal Com-
munications Commission, requesting the
FCC to set an effective date for the actual
implementation of AM stereo.

In its comment, the IHF stated, '‘an effec-
tive date for the rule would help protect the
consumer from being disappointed in pur-
chasing AM Stereo tuners and/or receiver
equipment for which the ability to receive
AM Stereo signals would not be realized for
a lengthy period of time.” It was stressed
that this would in no way "limit the produc-
tion and sale of AM Stereo equipment . . .
but would lead to an orderly market transi-
tion for manufacturers.”

It was suggested that a reasonable effec-
tive date for the rule would be six months
from the time the rule is published in its
final, official form.

Nonprofit videocassette club
widens its membership

The American Video Tape Library (AVTL)
is a nonprofit club that operates a lending
library of popular films on videocassette for
its membership. The club, which started on
a limited basis in several western cities, is
now extending its membership drive to
reach owners of VCR's across the country.
According to the club’s managing director,
Nancy B. Payne, “AVTL is the cheapest
way the VTR owner can see commercially
produced features rather than spending
$50 to $75 to buy them.” Club membership
involves an initial fee of $49.95, plus $5 a
month to cover mailing, tape repair and
maintenance, and administrative ex-
penses.

AVTL boasts over 100 different titles,
with access to 400 others. For further infor-
mation, write AVTL, 6650 South Broadway,
Littleton, CO 80121, or phone toll-free 1-
800-525-7487.

First TV multiplex broadcasts
aired in Japan

in September, 1978, Japan’s Nippon
Television Network Corporation inaugu-
rated the first TV sound multiplex broad-
cast in that country with a news program in
both Japanese and English. This program
was followed in October by similar enter-
tainment and news programs broadcast in
stereo by other Japanese stations. In both
instances, the programs were aired only in
the Tokyo and Osaka areas; Japanese sta-
tions look forward to nationwide multiplex
broadcasts in the spring of 1980. R-E
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Today’s Greatest Bargain

Electronics . . . from the smallest diode to the largest computer
system you can find . . . is the greatest price bargain you can buy
today. It’s also the greatest example of what technology can do.

Do you remember the first RCA black and white TV's? | do. |
remember the $500 massive 10-inch RCA table model that my
father brought home one summer evening. Today, for about the
same kind of dollars (in number), we watch a 25-inch color set. The
programs haven’t gotten much better, but in 1959 dollars, the new
color set costs less than $200 and that's a bargain! In the same
period of time, the family car has gone from $1500 to $6000.

Or how about that fantastic stereo system you listen to? Sure, it
cost you better than $1000. But that’s a bargain too. The old hi-fi
(low-fi?) system of the late 40’s was limited to 6L6's in the output
stages, had distortion levels of 3% or more and cost, in a wood
cabinet console, about $700.

And what about that $2500 projection color set you bought last
week? By 1982 you'll probably buy one for only $1000. The
videotape player that cost $1500 last year is already selling for as
little as $695. And the video disc systems that are being introduced
this year for $695 will probably cost as little as $400 by 1982.

Why are electronic devices almost the only items to stand fast in
the face of inflation? In one word, the answer is ** TECHNOLOGY."

Advances in the world of electronics are coming so fast it is almost
impossible to keep up with them. And just what is lurking around
the next corner is too fantastic to imagine; is so fantastic that your
wildest guesses are probably not wild enough.

A few months back | asked readers what they thought the next
important consumer electronics product would be. | did not get
even one response that indicated some device that did not already
exist. Now I’'m asking again. But this time dream a little. Share with
me your ideas about the products and the world of electronics. Tell
me what devices you think we will have in 1990. That’s only 12

years away.

LARRY STECKLER
Editor

WWW.americanradiohistorv.com
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T
% Charles Varble, Jr.,
Chart Television, St. Ann, MO 63074

“I dont compromise
the quality of my service... |
or the quality of the parts 1 use.
Your reputation is our reputation
Tube Products Department - Owensboro, Kentucky 42301

GENERAL & ELECTRIC

wWWWwW.americanradiohistorvy com


www.americanradiohistory.com

RADIO-ELECTRONICS

-
[=2]

lebGers

ELECTRONIC EQUATION

Electronic anti-gravity is as old as the
lodestone. Due to the orbits and spins of
electrons in the atoms of lodestones, they
LIFT iron objects, overcoming gravity.
Since a magnetic field will not penetrate a
superconductor (sc), all we have to figure
out is how to turn one on and off with less
energy than the iron receives when the
lodestone lifts it.

Today, with euphemisms such as super-
luminal velocity, we need to understand
exactly what causes Doppler (d) even In a
vacuum, or our road to the future will not
only be long but rough.

The roots of ali science (and of Radio-
Electronics) lle in Maxwell's equation,
c=wf. Assume d=wf=cC. where w is the
wavelength at an electromagnetic source
(s), and f is the frequency at an observer (0).
When s and o close, d Is positive and wf is
greater than ¢, or superluminal. When s
and o open, d is negative. When there Is no
relative motion, d is zero, or back to our
roots—c=wf. Thus, ¢ (and all other forces

Kleps 40
Kleps 30

Kleps 20

Clever Kleps

Kleps 1
Kleps 10
. ¢
" prut 10

at a distance) is a constant only to s, picks
up the radial velocity of s, and can travel to
any o at speeds, up to superluminal.
Note—in the past we always used the
equation ¢ =wf only at the s or only at the o,
but never at both simultaneously. Thus, we
always get the same value for ¢, but have
proved nothing because we have never
explained how we get Doppler even in a
vacuum.
JOHN W. ECKLIN
Alexandria, VA

LONG-DURATION IC TIMERS

After several days trying to locate the
XR-2250 and XR-2260 IC's referred to in
the July 1978 articie on IC timers by Joseph
Carr, we discovered that, according to Exar
sales representatives, XR-2260 had been
cancelled after the poor sales showing of
XR-2250 (it actually never left the drawing
board), and only two XR-2250 IC's were in
stock in Dallas on a replacement basis.
BOB MONAGHAN
Dallas, TX

Kleps 10 - 20

With respect to the availability of the XR-
2240, XR-2250 and XR-2260 timers men-
tioned in Joseph Carr's article on page 61
of the July issue, the fourth paragraph
mentions that the Intersll 8240, 8250 and
8260 are equivalents. A call to Exar sales
manager Brooks Hamilton revealed that
the XR-2240 is available off-the-shelf, the
XR-2250 was discontinued about 18
months ago, and the XR-2260 was never
manufactured in production quantitles.

Intersil says that the 8240, 8250 and
8260 are available; the 8240 and 8260 are
immediate-delivery off-the-shelf jtems, and
the 8250 can be shipped within three weeks
of the order.

In addition, the Motorola MC14541 is
equivalent to the XR-2240 and is readily
avallable, as is the Calectro JA-1214—
Editor.

IC TESTER VARIATION
The diagram shows a variation on how to
build the IC tester (see “‘Build A Digital IC
continued on page 23

| No matter
what you have to carry
Platt can get a handle on it.

Test probes designed by your needs — Push to seize, push
to release (all Kieps spring loaded).

Kieps 10. Boathook clamp ~grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long. $1.59 R
k b}

Kleps 20. Same, but 7’ long $1.69
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” fong. $1.99
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. $2.89
Kleps 1. Economy Kleps for light fine work (not jab quality)
Meshing claws. 4¥2" long. $1.09
Prut 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch’ pin fits banana
jack. Phone tip. 5Y2” long. $ .99
All in red or black - specify. (Add 50¢ postage and handling).
write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
R Available through your local

S

I‘ Yo arm distributor, or write 1o;

Kieps 1

Pruf 10

RYE INDUSTRIES

131 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 27 ON FREE INFORMATION CARD
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Platt introduces the all-purpose case.

Platt has designed a line of cases to transport safely and display attrac-
tively a wide variety of products: mini-computers, test equipment, calcu-
lators, cameras, microphones, CB's, cassette players, and aerosols, to
name a few.

They come in tough, lightweight ABS Thermoplastic. Or a patented soft/
molded case that features the good looks of a soft case with the rugged
construction of a molded case.

Inside there’s 3 pieces of die cut, shock absorbent polyfoam that can easily
be cut to firmly house and protect just about

;é product.

ontact us for complete information on
Platt’s fine line of industnial cases.

Cases for business and industry.
2301 S. Prairie Ave.. Chicago, Nll. 60616 (312) 225-6670
CIRCLE 54 ON FREE INFORMATION CARD
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EX30S

ALL THE MOST WANTED FEATURES
AT A MOST WANTED PRICE...

BIG 2" HIGH LCD DISPLAY
0NlY74 95

HICKOK

200 HOUR 9V BATTERY LIFE
THE HICKOK ELECTRICAL INSTRUMENT CO.

AUTO ZERO, POLARITY,
OVERRANGE INDICATION
10514 Oupont Avenue « Cleveland, Oho 44108
(218) 541-8060 +  TWx: B10-421-B2B6

100 mV DC F.S. SENSITIVITY
19 RANGES AND FUNCTIONS

Here is the handfull of
accuracy you've been

waiting for. Hand-
somely encased.

Compact. Efficient.
Removable cover stores testie 1 % Onlyt12ounces.
setfurnlshedaspartottheum 2 | . Hickok's exciting,
HICKOK e new LX 303, 3%
L X 303 digit Mini-Multime-

ter with high quality
“

n  OF v/mA

& I”/////,

components, one
year guarantee
and rugged Cyco-
lac® case offers
features previously
found only in ex-
pensive units. . .at a
price under $75.00!
So why wait any
longer? The
amazing LX 303
Is here, NOW!
Another American
made test equip-
ment breakthrough
from Hickok, The Value
Innovator. Order today!

Available accessories include AC
adapter, padded vinyl carrying case.
40KV DC probe. 10 Amp DC shunt.

X10 DCV probe adapt
tor protecting inpus

i :_j
'd(s'tributor or order below

AT eEmeas SEES SE SR GEID SEINE SR SEI G Ry

> i TO ORDER CALL TOLL FREE
- ] 800-223-0474

SPECIFICATION&

DC VOLTS (5 RANGlS) 0.1mV to H
*0.5% rdg £0.5% f. s,f nput imped: 108

Add $3.00 Fcstage and Handling, NY. residents add sales tax.

mgut(;kTY e(xccﬁgt : n)zoorav range. ; h Street N \ York , NX. 10036 212-687-2224 Q = |
AC VOLTS (40Hz ] 0.1V to 600V; -
+1.0% rdg =0. 5% f.s. (—2d8 . at 5k ’e 4 = !.X(Oa Digital Multimeters ....... e—— % T B l
input; 600V. P2 ] y —F C-3 AS Adapcter 1'15VéC (220VAC avall) I
RESisTance o Low eQUERR W = ss'fo%z:“sw:;'z,sz T .
on 20M0$anrgaec)ym ‘1 e ngo1:oAxD\.pocu:::;esr.‘.t.".‘f, SRS E— | P |
ranges. i Payment enci [J  Bill my: Master Charge [ VISA O
DC CURRENT 6 | l Accoust # Exp. Date |
Sccuracy *1.0% r¢ | |
|MENS’|O~ N| ame
| 1-3/4", 12qu; | Adaress |
1 AC adapt | ou State Zip |
<

TEMPE
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“It youre going tolearn
electronics, you might
as well learn it right!”

o L TEe
U/ A "
\g‘ ———

(
LIS

Fy

~ .b" V .

=
- -2 :__ - 4 .

“Don’t settle for less.
Especially when 1t comes
fo career training. . .because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”

WWW americanradiohistorv com
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You'\'c probably secn ad-
vertiscments from other
electronics schools. Maybe you
think they're all the same.
They're not?

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

Mcet the Electronics
Specialists.

When vou pick an electronics
school, you're getting ready to invest
some time and money. And vour
whole future depends on the educa-
tion you get in return.

That's why it makes so much
sense to go with number one . . . with
the specialists . . .with CIE!

There'’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don't promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows emplovers you know
what you're about. Today, it’s pretty
hard to put a price on that.

Because we're special-
ists, we have to stay
ahead.

At CIE, we’ve got a position of
leadership to maintain. Here are
some of the ways we hang onto it. . .

Our step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed® Lessons teach
vou the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the

Pick the pace that’s right
for you.

CIE understands people need
tolearn at their own pace. There's no
pressure to keep up ... no slow
learners hold you back. If vou're a
beginner, you start with the basics.
If you already know somc elec-
tronics, you move ahead to vour
own level.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well vou're doing!

CIE can prepare you for
vour FCC License.

For some electronics jobs, you
must have vour FCC License. For
others, emplovers often consider it a
mark in your favor. Either way, it's
government-certified proof of your
specific knowledge and skills!

More than half of CIE’s courses
prepare vou to pass the government-
administered exam. In continuing
surveys, ncarly 4 out of 5 CIE gradu-
at¢s who take the exam get their
Licenses!

For professionals only.

CIE training is not for the hobby-
ist. It's for pcople who are willing to
roll up their sleeves and go to work
... tobuildacareer. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we’'ll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

Mail the card or the eoupon or
write CIE (mentioning name and
date of this magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114.

Patterns shown on TV and oscilloscope screens are simulated.

trade like 8.5 MHz triggered.-sweep, r-----------------l

solid-state oscilloscope you build
vourself —and use to practice trouble-
shooting. Or a beauty of a 19-inch

Cleveland Institute of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

diagonal Zenith solid-state color TV
vou use to perform actual service
operations.

Our specialists offer you
personal attention.

Sometimes, vou may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

1ClI
i

. [0 YES...want the best of evervthing! Send me my FREE CIE school

of home study information.

Print Name__

Address £
City -

State.

Age__
Check box for G.1. Bill information:

MAIL TODAY?

www americanradiohistorv com

catalog — including details about troubleshooting courses —plus my FREE package

RE-61

Apt. S

Zip

Phone (area code) B
Veteran

Active Duty
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o 20 NEW AC-DC- BATTERY PORTABLE COUNTERS

i 10Hz to 600MHz Frequency Counter

® Precision TCXO time base 0.1PPM Stability 17-40°C @ Super Sensitivity with preamps
in both HI-Z & 50 Ohm inputs <10 mV to 150 MHz <50 mV @ 600 MHz

® Auto Decimal Point ® Aluminum Case ® Socketed IC’s ® Three position attenuator:
X1, X10, X100 (avoids false counting)

#OPTO-8000.1A Factory Assembled - 2 Year Guarantee
#OPTO-8000.1AK Kit Form - 1 Year Parts Guarantee .............
#NI-CAD-80 NI-CAD Battery Pack (Installsincase) .......................

10 Hz to 600 MHz Miniature Counter
® XTAL (TCXQ) Time Base £.08PPM/°C Standard @ Aluminum Case @ HI-Z & 50 Ohminputs
® 1 Sec. & 1/10 Sec. Gate times ® Auto Dec. Pt. @ Built-in Prescaler and Preamps Standard

#OPTO-7000 Factory Assembled - 1 Year Guarantee ....................... $139.95
#OPTO-7000K Kit Form .......... $99.95 #AC-70 ACPower Pak .......... $ 495
#NI-CAD-70 NI-CAD Battery Pack and Charger Circuitry .................... $ 19.95
#TCXO-70 Optional Precision TCXO Time Base 0.1PPM, 17-40°C .......... $ 7995

EE orroescrmonics -

|

TERMS: Orders to U.S. and Canada add 5% to
maximum of $10.00 per order for shipping, handling
and insurance. To all other countries, add 10% of
total order. Florida residents add 4% state tax
C.0.D. Fee: $1.00. Personal checks must clear
betore merchandise is shipped

(305) 771-2050 ® 771-2051

e REAL: STATE-OF -THE-AR

A =
o~ MK

Ga!.n.lan

Digital Capacitance Meter

® Featured Sept. 1978 Radio Electronics Magazine ® rt
6" Digits @ Aluminum Case ® Accuracy of .1 % less
#CM-1000 Factory Assembled ....... $179.95
#CM-1000K Kit Form ... ............. $129.95

Precision Thermometer
For Use with Digital Voltmeter e Output: 10 mv ut De
® Resolution to .01° with 4% Digit Meter ® Requires ?} .r
# T-100Factory Assembled & Calibrated $59.95 ,l

#D-450, Antenna, Rubber Duck, mm_u_n_iu. auc
#D- d 46 >=~o=:m Rubber Duck, 146.MH2

#P-100 50 Ohm, 1X Direct Connection RF Fotn
#P-101 Lo-Pass, Attenuates RF at audio ﬂmn:mdo_bﬂ =
#P-102 Hi-Z, 2X High impedance, general ucaomo RE ...

historv.com

L.‘.I

.l..,f

OPTOELECTRONICS, INC.

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

CIRCLE € ON FREE INFORMATION CARD
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LETTERS
continued from page 16

Identifier/Tester,” June, 1977, p. 44).

| have found it to be simpler and less
costly to build than the one in the article. All
parts are hobby-type components that
were ordered from surplus suppliers ex-
cept for wire-wrap sockets SK1 through
SK4 (16-pin DIP sockets). The cost of build-
ing the unit was less than $6, using new
wire-wrap sockets and a Radio-Shack
chassis.

The same testing procedures found in
your article still apply. However, | did find
that a digital frequency generator did help
when testing counter IC’s. Even if you do
not publish the diagram, | believe it would
help some people if they knew that the
75492 IC saves using 16 transistors and
resistors.

JAMES W. NICKOLS il
Biloxi, MS

FUTURE ELECTRONICS IDEAS

As you requested in the September issue
of Radio-Electronics, | am writing you
some of my “visions’ of future electron-
ics.

First, a video console connected to the
human brain, via a special type of ““motorist
helmet,” that would project on a TV screen
any selected ‘‘good old memories.” It could
even permlit you to create and view your
own movie as you let your imagination
roam.

Second, the same ‘“helmet’ could be
used with an audio console that would

teoe e -
52999 PONMLKJI
— 14 £555552 09600
Y @ o 25385583 2999999¢%
} 0 N e 1
B —o o F - el e L sk3
—| § P /\@/ SN 13
e c— oL o) |(14) | (12)| (19 - . -
D 2 =—0 9TT7IY TIT1TT]
4) ] t L 606000 ABCDEFGH
- ! ¢ 4 PONMLKJTI 90 SNL
- / v A e - v L]
T n EEE 000 2
T ool .,
“H=d ¢ b . oK/ [ skz 3300
T—o- % —x S ¢ TEST SOURCE
— o~ N {/ - S TTFTT
/0) 0 666006006 L AN P
= ABCDEFGH Leseds—— p2
1K
- /4 5T B PONMLKT I
Il & i 111 99909030 4
~ @ 1 i” 2 - - 18
CN—— & 0 OlONG )
~o- 3 o——Vprc AT AT 7 SK4
= (2 | © GRHONO \8)1 POINT
- : s3g2ss22  IIIHIITT
PSS ITT ¢ ABCDEFGH
EES/STORS ARE 33002 LLE S A S S *
(DEPENIDS ON TYPE OF Y
LED USED) LED'S /16 ARE SURPLUS UNITS +5V

(MV5054 OR EQUIV.) (ANODES TO
RESISTORS, CATHODES TO IC'S)

serve to reproduce all your thoughts and
musical inspirations and record them at the
same time.

This type of versatile electronics would
be very welcome in any populated living
room or backyard. It could serve to find out
what the baby was crying for: his bottie,
food, a fresh diaper, etc.

Keep up the good werk and information
in your magazine.

SERGE FORGET
Pte.Gatineau, Canada

TWO USERS GROUPS FORMED
) would like to draw your readers’ atten-
tion to the formation of two new Users
Groups in San Antonio, TX: The Xitan Users
Group and the Z Users Group. Both organi-
zations wlll focus on exchange of informa-
tion, services and products both produced
or compatible with Xitan and the Z family
microprocessors (the latter including Z-8,
Z-80, 2-8000, Mostek 3880).
Each group plans to publish a newsletter
continued on page 24

TOTALLY PORTABLE...

$3400 —TOTAL RELIABILITY!

-..LAMPKIN’S 107C
COMMUNICATION SERVICE
MONITOR DELIVERS

® Measure or generate 10 kHz to 1000 MHz

¢ Fully synthesized

e Monitor FM deviation 0-6 kHz or 0-1.5 kHz
¢ AM/FM modulation 50-6000 Hz

e Audio signal-generator output

¢ Decade frequency-standard output

¢ FM deviation-meter scope output

e Accuracy +.00005%

® Private tone filter

¢ Calibrated output in. dB and uV

¢ Antenna included

* Weight only 22 pounds

e Operates on 115/220 VAC, 50-400 Hz; 12 VDC,
or optional battery pack. Only 6W

¢ Leasing available )

...WE HAVE DELIVERED EVERYTHING WE CLAIM SINCE 1932.
HONESTLY! FOR LESS THAN YOU'D EXPECT.

800-237-9477

LAMPKIN LABORATORIES ING. p.0.Box 9048 ¢ Brandenton, Fla. 33506 (Toll Free)

in Fla. 813-792-5566 Collect
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INCLUDES VIDEO

Now Available e Text Editor, Assembler & Disassembler!

INTERFACE

Net
d< Fo RO

\ﬁ,

Now available! Text Editor. Assembler. Disassembler and a new Video
Display 8oard!

The TEXT EDITOR gives you word processing abifity and the ability 10 edn
assembly language programs while they are displayed on your video monitor
Lines and charatters may be quickly inserted. deleted or chenged. Add a prinfer
and ELF It can type (etiers for vou-ereor free-plus insert names and addresses
trom your mailing hstl

ELF If's ASSEMBLER translates assembly language programs into hmdec-m..\
machine code lor ELF Il use. The features ons
rather than numerics so that the instructions 0n yOur programs are easier to
read-this 1s a big help in cat¢hing errors.

ELF I's QISASSEMBLER 1akes machine code programs and produces assembly
tanguag® sourte histing$ This helps you undersiand the programs you are
working with  and ymprove them when required

The new ELF Il video Qisplay Board lets you generate a sharp, professional 32
or 64 character by 16 fine upper and lower case display on your tv screen of
video monitor—dramalically improving vour unespanded $99.95 ELF Il When you
get info longer programs, the Video Ovsplay Board i$ a real blessing!

Get Your Hands On A Computer That

Grows As Fast As Your Own Understanding!

Stop reading about computers and get your hands on ane! With ELF Il and our
new Shart Course On Microprocessor & Computer Programming, by Tom
Pitiman, you tan master computers in no time at all! ELF ¥l can eaecute all 91
RCA 1802 commands. The Short Course quickly teaches you how to use each of
these capabililies

ELF 1's $99 85 price includes video oulpul -0 you can display alphanumerics
and graphics on your tv screen or video monior You Can also enjoy video games
including a fascinating new 1argetimissite gun game that was developed speti
fically tor ELF 11

But games are only the 1ting on the cake. ELF Il 1s a small but powerfu
computer. It gives you a highly etfective learning tool for only $99.95-1hen
expands as your understanding of computers grows.

Il you want power to solve real world problems, ELF Il has a 101 mare 10 offer
than “famous name  computers selling tor many times ELF 11’ low price. ELF i
add ons are among the most sophisticated on the marke! today  at any price!
No wonder IEEE chapters plus hundreds of universities and major corporations
now use ELF Il to introduce students and employe®s to miCroproCessor
computing.

Start working with the incredibly versitile and fool-proot ELF 11 and you'll
understand why
More Powerful Than Your College Degree!

A knowledge of computers may s00n be more important to your earning power
than 3 college degree. 1t doesn't matter whether you're a scientist, eagineer
businessman or protessional. Undesstand comPuters and you £an command
MONEY!

Master This Computer in A Flash!

Regardless of how minimal your computer background is now. you can learn to
program an ELF Il in almost no ume at ahl. Dur Shorr Lourse On Microprocessor
& Computer Programming was written in non-technical language and it leads
¥ou through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF Il can do.  and how to get ELF Ii to do st! Don't worry it vou've
been stumped by computer books betore. The Shorr Lourse represents a major
advance in literary clatity in the computer field. You don't have 1o be a computer
engineer in Order 1o understand it.

Keyed 1o ELF Il it's loaded with "hands on” iffustrations. When you're tinished
with the Shors Course, nerther ELF Il nor the RCA 1802 cpu will hold any mys.
teries for you

In fact, not only will you be able to use a personal computer creatively, you'll
also be able to read magazines such as 8YTE _ INTERFACE AGE  POPULAR

0 RCA COSMAC E

hanoihng (requ
§29 95 plys

coupon helow!

2 " Netronics R&D Ltd., Dept RE-4
333 Litchfield Road, New Milford, CT 06776
Yes! | want my own computer! Please rush me—

ge. 11 5 & learning Organty
et a1 $99.95 lys 53 postage ang u-.ue 55 postoad

S 63 10 8 vot AC DOwe' 3 pegee Mera Cabinet witn pleniglas dusi cover lor ELF
2 5000

Featuring the 1802
EI-F " RCA COSMAC
microprocessor/mini-
-/n.. COMPUTER .:99

ELECTRONICS and PERSONAL COMPUTING and understand the articles

I you work with large computers. ELF Il and our Short Course will help you to
understand what makes them tick
Get Started For Just$99.95. Complete!

ELF 1l was developed as a trainer tor engineers. hobbiests. technitians and
students. Yet it offers advanced features not yel avaitable elsewhere at any
price

With ELF 11, you learn to yse machine language. the fundamental language of
all iHigher level languages such as FORTRAN and BASIC must be
translated into machine language betore a computer can understand them | With
ELF 1 you bufld a solid loundation in computers so you'll really know what
you're doing

For $99.95 your ELF Il also includes video output and you tan tonmect il
directly to the video input ol your tv set withou! additional hardware. Or. with
an 58.95 RF modulator, you can connect ELF I 1o your tv's antenna terminals
nstead,

ELF It's 5-card expansion bus {connectors not included) lets vou expand £LF 1)
as your needs grow. I you're an engineer or hobbiest. you can aiso use ELF Il as
a counter. alarm, lock, thermostat, timer. telephone dialer o for countiess othes
applications.

ELF il Expands into A Giant!

Once you ve mastered compuler fundamentals, ELF I} can give you more power
10 make things happen in the real world than famous name computers Ihat
would cast you a /of more money' Thanks 1o the ongoing RCA 1802 research
and development by Netronics, ELF Hl can now be expanded with some of the
most techmeally advanced small computer add ons on the market

Plug in the GIANT BOARD'™ 10 record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge Board and you can use ELF 11 to solve special
problems such as operating a mote complex alarm System of controtling a
printing press. Add 4 RAM Boards 10 write longer programs. store more
information and solve more sophisticated problems

Expanded, ELF 1l is pertect tor engineening, business, ndustrial, scientific and
personal apphications. No other small computer is backed by such an advanced
research and development program!

ELF Il add ons already include the ELF Il Light Pen and the amazing ELF-
Bug'M Monitor-two extremely recent breakthroughs that have not vet been
duplicated by any other manufacturer

The ELF BUG™ Monitor lets you debug pragrams with lightening speed be
cause the key 10 debugging 1s o know what's inside the registers of the micro-
pracessor. And. with the ELF-BUG™ Montor, instead of single stepping through
YOour program. you can now disptay the entire contents of the registers on your
tv screen You find out immediately what's going on and can make any neces
sary changes.

The incredible ELF 11 Light Pen lets you wiite or draw anything you want on a
tv screen with just 3 wave of the “magic wand.” Netronics has also introduced
the ELF 11 Color Graphics & Music System-more breakthroughs that ELF |1
owners were the first to enjoy!

ELF 1 Tiny BASIC

Like all computers. ELF Il understands only machine language-the language
compulers use 10 talk 10 each other. But, 10 make life easier tor you. we've
developed an ELF Il Tiny BASIC that lets you talk with ELF 1l in simple words
that can by typed out on a keyboard such as PRINT, RUN and LOAD.

Ask Not What Your Computer Can Do.

ButWHAT CANIT DO FOR YOU?

Qon't be trapped into buying an expensive dinosaur, simply because you can
attord it, ELF ) is more advanced and more fun to use than big name computers
thal cost 3 It more money. With ELF 11 you learn to write and tun your own
programs. You're not just a keynunch operator. No matter what your parficular
interests are, ELF Il s the fastest way to get into computers. Order from the

PHONE ORDERS ACCEPTED
Call (203} 354-375

L Total Enciosec $ |
iConn res 300 tax

ygh for engineers

RADIO-ELECTRONICS

N
H»

Power Su: re L]
= e 10 am aiso encioss ing Dayment (Intluging postage & nandting} tar CHARGE "-ME"D galg
| M3 : Ine ilems checkec Delow’ isyset Masleptnage
m At Snon Cnuvse On Microprocessor § Computer | wani my ELF I wired and tested wilh power supply. RCA {Bankc ¥

Programming ‘eaches yo ut everyttung (here 15 1o know " 1802 User's Manual and Short Course—all for just $149.95 plus |

A | A E mouter Written in nan techn W 3 phh Account#

ALSO AVAILABLE FORELF It —_—

™ & 5 26 vanapies A-Z_LET.IF/THEN INPUT PRINT. GO TD  prngrams anc procuces assemply fanguage source hst |
= e oy O e e GO SUB RETURN. END REM CLEAR LIST RUN  "gS 10 heldyou undersianc and morcve your orograms
. $39.95 PLOT PEEK, POKE Comes fully cocumented and i §19 95 0n cassette tape

S D& uges alphanumeric generator required to OisDlay  SAVE $9.90— Teat Editor. Assembler & Orsassembier

| Noard accents up 10 36 IC s aphanumenc characters directly On your v SCreen with- — purchased togetner only $49.95¢ (Require video

Kiuge {Prototyp
$17 00

4k Static RAM
54 $89.95 pl D
Goic piated 86-pin conneclors (07e fequifed lor each

I g

. Agoressadle 10 any Sk page 10
0&n

Expansion Power Supply irequired when ading 4k
AAM: $34.95 pius §2 p&h
Professionai ASCH Keyboard kil with
uppe’ how se set 96 printadle cnar
o ceteetbnran
wil ¥ €

128 ASC

0310

Shas ¢
$64 95 pius $2 p&n
Detuse melal cabunet tor ASCHl Keyboard. $19.95
us $. 28
Video Oisplay Board wil leis y geneme 3 sharp.
E o 1% oed and
wiay v
mro your unespandec 599 95 EL|
Fus insige ASCH Keyboarg ¢ad $89.95

plus $2 péh
ELF [} !my BASlC on casseue tape Com
: XK= ()

0ut acoitonal nardware AlSC Dlays tick-14Ck-10e plus a
0rawing game fnar uses ELF i1 5 Nex «eyDoArd as 4 (Oy
Stck 4k memory fequiret $14 95 postpaid
] Tom Patman s Short Course on Timy Basic lor ELF
§5 postpaie

ELE-BUG™™ Deture System Monitor
130 Aiows drsplaying the contents of
your tv at any point in your program Also ¢ispiays 24
oytes memgry wih full aogresses’ BiAking Cursor
ang auto SCro A must for the serious programmer
$14.95

Text Eartor o0 cassetie fape ives you the abiity to
msert delete or eait lines angt words IOM your programs
while they are 0isplayed on you! video mondor (Add
printer ang you tan use ELF 11 10 type errOr-lree eners
Dlus 1nsert names ang adaresses Jrom your Maiing list
$19.95 postoar

Assembler on cassetfe fape lransiates assembly

1 Cassette
all regisiers on

age Drograms into Neidecimal macming coge for
13 iﬁnrml n orevialions for instruchions
rather fhan “ll‘ programs easwer 10 read

and help prevent errors $19 95 pastoa

D-sassembler on CJSSC"! liDe taxes m. HIr\E oce

pidy Board pius 3x memory
CJ ELF 1 Light Pen. assemotec & tested. $7.95 pius 1
pdh

O ELF N Color Graphics & Music System Board i
$49.95 plus $2 p&n

Z ELF 11 connects airectly to the video mpul of your b
et wilnout adaitional nardware  To connect ELF 11 X
your anfenna tefminals instead orger RF Modulator
S8 95 postoa

Coming Soon: A
ang mate

D-A Converter Controiler Boarg

print
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Acaress

Ciy

State
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LETTERS
continued from page 23

to exchange information on modifications,
extensions and product evaiuations; appli-
cations programs; criterla for selecting
chips; proposed Z-8000 bus standards,
etc.

To beiong to either group costs $5 a
year, and further information can be ob-
tained from Xitan Users Group or Z Users
Group, 1015 Navarro, San Antonio, TX
78205.

JON D. ROLAND
San Antonio, TX

A COMPUTER IN EVERY HOME

I'm taking issue with your statement that
itis total nonsense to have a central control
computer for the home.

You are losing sight of the fact that It is
more important how and from where you
can control than what you are controlling,
and this is where a central unit can become
cost-effective and convenient. Imagine the
cost and use of your phone if you were not
able to use the phone company’s central
units; do you realize the cost of installing
300,000,000 phone wires to each phone
you had installed?

The Ghost system is as easy to use as a
phone dial—even easier since you only dial
3 digits.

The only equipment the average user
ever need see is the 16-button keypad that
provides full access to all the power of the
House Operating System. The Gimix Relay
Driver Boards are used to control the elec-
trical devices connected to the system, and
the Gimix Opto board can be used to
connect to sensors.

Most important is the human engineering
of the House Operating System. We have
put every effort into designing it so that you
will find It an aid in running your house or
plant, not a barrier. Commands are simple
and easily remembered. You customize the
system to fit your needs—not adapt to fit a
rigid, predefined system. Simplicity has
been a prime design goal, so that the use of
the House Operating System quickly be-
comes automatic. Only the commands
needed Iimmediately have to be learned to
run the system; no long training is neces-
sary.

With the Ghost system you don't need a
CRT, but can use an open TV channel—or
doesn’'t your John Q. Pubiic watch the
tube? Floppy discs are necessary only for
mass storage options such as recipe and
address files, but not for control.

As far as installation is concerned, does
John Q. Public install his own TV antenna?
The future of the computer industry is in
having service technicians do for John Q.
what he can't or won't do for himself.

It was not long ago that the TV and hi-fi
industries were in their infancy. Please
don't turn off your readers in our industry's
childhood . . . we need these future ser-
vice technicians to serve John Q.
RICHARD DON
Gimix, Inc.

Chicago, IL

Now let's get some reader opinions.
Total computer-controlled home or individ-
ual dedicated microprocessors. Send your
postcard today—Editor R-E
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TUNER SERVICE

SAME DAY
SERVIGE

The Company of Independent Professi

CORPORATION

ONE YEAR
- GUARANTEE

Better Quality == Personal Attention <= Faster Service

TSC PROVIDES YOU WITH A COMPLETE
SERVICE FOR ALL YOUR TELEVISION

Pl"'

TUNER REQUIRE

i
i
TUNER REPAIRS :

ﬁ.} 230 Ll 83 iz
ol RGP »
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EXACT

REPLACEMED

SUBSTITUNER

UNIVERSAL
REPLACEMENT

HEADQUARTERS.............. BLOOMINGTON, INDIANA 47401........ccecevvvervnnnene 537 South Walnut Street...........cccoceuvnirninnnns Tel. 812/334-0411
ALABAMA ......... ...BIRMINGHAM, ALABAMA 35212 ...... ..5623 1st Avenue N. Tel. 205/592-9150
ARKANSAS.... ...LITTLE ROCK, ARKANSAS 72204...........c.ccc0eevueen. 4200-C Asher AVeNnUe........ccccererereceecnensseenees Tel. 501/661-0393
CALIFORNIA .. ...MODESTO, CALIF. 95351 123 Phoenix Avenue Tel. 209/521-8051

NATIONAL CITY, CALIF. 92050........cc.ccceeeueeuerenecnenn 117 East 8th Street Tel. 714/477-8746

NORTH HOLLYWOOD, CALIF. 91601..................... 10654 Magnolia Boulevard..............cceccrvureucnne Tel. 213/769-2720

SAN MATEO, CALIF. 94402 600 S. Amphlett Boulevard..............ccccceevenenne Tel. 415/348-3292
FLORIDA ........ccocuvveineencnennne TAMPA, FLORIDA 33606 1505 Cypress Street Tel. 813/253-0324

FT. LAUDERDALE, FLORIDA 33309 ..........cccceeernnen 3841 N.W. 9th Avenue Tel. 305/566-4882
GEORGIA .......ccoeeveerreeraerenne ATLANTA, GEORGIA 30310 646 Evans Street S.W. Tel. 404/758-2232
ILLINOIS .....ccooveeverrrrcnerennens URBANA, ILLINOIS 61801 908 East Main Street Tel. 217/384-2052

SKOKIE, ILLINOIS 60076 5110 West Brown Street..........cccocuvvvverccenenans Tel. 312/675-0230
INDIANA.........oovvveernninnrens INDIANAPOLIS, INDIANA 46204 .............coveereeuurenes 112 West St. Clair Street...........ccccveveecrecvnnnene Tel. 317/632-3493

SOUTH BEND, INDIANA 46619..... ...2010 Western Avenue ... Tel. 219/288-8918
KENTUCKY ...ccovvvnirrnnnnnnnnnes LOUISVILLE, KENTUCKY 40217.. ...%7 Dahlem Ctr. 826 Eastern Pkwy............... Tel. 502/452-1191
LOUISIANA..... ...SHREVEPORT, LOUISIANA 71104... ...2423 Southern Ave. Tel. 318/221-3027
MASSACHUSETTS. ...SPRINGFIELD, MASSACHUSETTS 01109 ............ 144 Boston Rd. Tel. 413/788-8206
MISSOURI.............. ...ST. LOUIS, MISSOURI 63132 9577 Page Avenue Tel. 314/429-0633
NEVADA.......... LAS VEGAS, NEVADA 89102 1114 South Casino Center Blvd..................... Tel. 702/384-4235
NEW JERSEY. TRENTON, NEW JERSEY 08638........ccccccccoeeeermnernen 1139 Pennsylvania Avenue ............cueeeeens Tel. 609/393-0999

JERSEY CITY, NEW JERSEY 07307 ...454 Central Avenue Tel. 201/792-3730
NEW YORK.....cccoeevueeerienrn ROCHESTER, NEW YORK 14606 ........ ...25 Howard Road Tel. 716/647-9180
NORTH CAROLINA ........... GREENSBORO, N. CAROLINA 27405..................... 2914 East Market Street...........cccecuvevveeriinennnns Tel. 919/273-6276
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road Tel. 216/741-2314
OREGON.......ccovveeineerenannnas PORTLAND, OREGON 97210....cccccocenrrcnnrnnnnnnnnresaenes 1732 N.W. 25th Ave., P.O. Box 10141............. Tel. 503/222-9059
PENNSYLVANIA................ PITTSBURGH, PENNSYLVANIA 15209 .................. 515 Grant Avenue...........ceiiiiineneninnneenininen Tel. 412/821-4004
TEXAS DALLAS, TEXAS 75218 11540 Garland Road Tel. 214/327-8413
CANADA ......ccceevvvirinninienes ST. LAURENT, QUEBEC H4N-2L7... Tel. 514/748-8803

CALGARY, ALBERTA T2H-1Y3.....ccccecreveerrinecnenens P.O. Box 5823, Station “A” ......ccceveiveineninnans Tel. 403/243-0971

If you want to branch out into the TV Tuner Repair Business write to the
Bloomington Headquarters about a franchise.

CIRCLE 29 ON FREE INFORMATION CARD
www americanradiohistorv com

6461 HdV

N
(4,


www.americanradiohistory.com

RADIO-ELECTRONICS

N
D

equipment reports

Lab Science Model
VLA-1000 Logic Analyzer
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A FULL-BLOWN LOGIC ANALYZER IS A VERY
expensive piece of equipment, with some
name-brand models sclling for $5000 or so.
There are some special models that cost around
$2000, and some really sophisticated ones that
are close to $10,000. Lab Science sells the
model VLA-1000 logic analyzer for $595.
Their design philosophy has been to eliminate

Assemble your own Schober Organ
—the Musical Fun Machine!

Once upon a time the organ was a big,
ponderous instrument used only for religi-
ous services and, now and then, for con-
certs. There is nothing wrong with that
kind of organ. The better modern in-
struments {like Schober Organs) can be
used that way and often are.

But most of today’'s organs—again
very definitely including Schober Or-
gans—are owned by people who simply
want to have a good time with music in
their own living rooms. They have found
that a good electronic organ can make mu-
sic more fun than anything else!

An organ is easy to play. Tone pours
out as long as you hold down keys (sounds
don‘t die away like piano notes}; so you
have plenty of time to think about what
comes next. And you learn the notes of a
piece just once; but you can make it sound
different every time you play it, just by
fooling with the many kinds of controls
every good organ has. There’'s no way you
can damage anything. But the changes and
effects you can get will never cease to in-
trigue you and absorb your interest.

Don’t worry if you can't play a note.
Most people learn to play after buying an
organ, because the organ is the instrument

the nonessential features.

Logic analyzers take a digital picture of the
data presented on several parallel data-bus
lines, and store it in a semiconductor memory
for later analysis. When the input levels rise or
fall through preset input thresholds, the data is
recognized as ones or zeros and stored in
memory cells. Memory contents can be ac-
cessed later and converted to oscilloscope dis-
plays for convenient analysis.

The model VLA-1000 is a 16-channel ana-
lyzer that uses 16 data input leads plus addi-
tional clock and ground leads. The 17 active
leads interface to Schmitt triggers that switch
at 0.8 volt and 1.6 volts. More expensive
instruments include a choice of input thresh-
olds to interface with logic families other than
TTL. Some include threshold adjustment po-
tentiometers where individual inputs or groups
of inputs can be tailored for special require-
ments. Lab Science has wired the input con-
nector so that the 16 data leads can be reversed
by simply turning the connector end for end.
Usually it is easy to confuse the most-signifi-
cant bits with the least-significant bits due

adults enjoy learning—and the one with
which they have real success!
Owning a Schober Organ is a double-
barreled pleasure, because you assemble it
yourself—with the clearest set of in-
structions and the most complete cus-
tomer support in the industry. The
parts are the best. And Schober’s
unique designs, specifically created for
kit builders, require no previous know-
ledge. If you know electronics you'll work
faster—but not better. The result is an in-
strument that would cost thousands more
in a store, and a pride of accomplishment
you couldn’t buy at any price!
® & 0 & 6 0 0 0 006 00 0 0 0 0 0 0
e Schober Organ Corp., Dept. RE-184
43 W.61st St., New York NY 10023

[ } Send me Schober Organ Catalog.
[ ) 1 enclose $1 for Demo Record.

Name o
Address

City, State, Zip
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both to pure error and to inconsistencies in the
numbering of bit positions. To solve this prob-
lem, the model VLA-1000 analyzer uses a 20-
pin connector to interface the 18 leads so that
the two end pins on each side are clock and
ground.

The analyzer operates with input signals
from DC through 10 MHz. It does not include
an internal clock, and for those cases where
you want to use the analyzer asynchronously or
simply make a sampled measurement, an ex-
ternal clock source must be connected.

The memory itself consists of 256 bits
arranged as sixteen 16-bit words. The trigger
circuitry allows a selected parallel synchroni-
zation bit pattern to be recognized and record-
ed at the end, middle or beginning of the 16-
word burst stored by the analyzer. The trigger
word is selected by setting 16 switches to their
zero, one or *‘'don’t-care™ positions. Up to 9999
clock pulses or trigger-event intervals can be
counted before storing the data. For economy,
the same switches used for the sync setup are
also used for the delay count. The dclay is

continued on page 32

Get every excitement-packed issue
of Radio-Electronics delivered to
your door. And save money, too—
up to $18 off newsstand prices! Use
the handy coupon and subscribe
today!

Mail to: Radio-Electronics 1
§ SUBSCRIPTION DEPT., P.O. BOX 2520, 1
] BOULDER, COLO. 80323 (please print) [}
b Name — 1.
H Address - o 1
] ' 11
B[ chy State Zip Code B
R = — !
J 'ndicate the offer you prefer: []
] 1 Year—12 issues ONLY $9.98 (You save $5.00 ]
oft newsstand price.)
B (]2 Years—24 issues ONLY $19.00 (Save More!
|
l $11.00 oft newsstand price.) l
[]3 Years—36 issues ONLy $27.00 {Save Even More!
[ ] Save $18.00 off newsstand price.) [ ]
| Payment enclosed [ Bill me ]
[ ] Check here if this is a new Subscription [ ]
Check here if you are extending or renewing your
| y |
subscription.
| Extra Shipping: Canada $3.00 per year, all other |
| countries $5.00 per year. P |
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If you don’t see your Kind of
electronic pliers here,

00K

Xcelite makes them all.

Xcelite, long acknowledged as the world’s first family of electronic hand tools,
now includes a greatly expanded line of solid joint pliers and cutters. All the pliers
you’ll ever need, and more. Because new designs are continually added as new
electronic products are born.

The present range extends through 38 patterns and sizes including 13 new
models for miniature electronics. Made in U.S.A. by the |atest technology
and quality controls, in one of the world’s most modern electronic hand tools
plants, Xcelite pliers set the standards for the industry. Yet the same .advanced
production techniques make them competitively priced.

Typical of the features that single out Xcelite quality are coil spring openers,
polished heads, cleanly milled and perfectly aligned jaws, hand-honed and mated
cutting edges, exceptional strength and performance provided by forged alloy
steel construction, precision machining and scientific proportioning. Handles are
designed for maximum leverage and convenience, with plastic coated
"“Cushion-Grip" for added comfort.

Styles? What else could you possibly need: standard, midget, and taper nose diagonals;
standard, very fine and extra thin needle nose; long and short nose; long, short and midget chain
nose, with and without side cutters; side cutting; short flat nose; round nose; tip cutter wiring;
cutting and looping; short nose tip cutting; thin bent nose; midget semi and full flush
cutting; diagonal full flush cutting; and stainless diagonal cutting.

You don‘t know what you can do with pliers until you know

what Xcelite pliers can do for you. See your distributor and let /
him update you. / i

eCooperGroup
" L] 3 L] .

Electronics Division
WELLER™ - WISS®- XCELITE®

PO. BOX 728. APEX, NORTH CAROLINA 27502, 919/362-7511

CIRCLE 12 ON FREE INFORMATION CARD
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Train with NTS for the

MicroComputers, digital

e @ w0 S

- oW W

The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,

www americanradiohistorv com
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electronics of the future.

systems and more...from
in home study.

199[3

Al i0]0D
reubig

Simulated TV Reception

q
o
3
0
7

and every piece of equipment included. r D . - S TS S - -

- , NATIONAL TECHNICAL SCHOOLS ~ D°P! 206:049
Send fO.l’ it t.Oday' and.see fqr .yourse” what's reaIIy 4000 South Figueroa Street, Los Angeles, California 90037
happen'ng in electronics trammg technology at NTS. Please send FREE Color Catalog and Sample Lesson.
Find out how much has changed, and what new

[JColor TV Servicing n
directions the field is taking. You'll probably want to GFCC License Course
be a part of it.

[JFCC License Course
[J Electronic Communications
, . [J Electronics Technology
It's free. Just mail the card or coupon. Today. [ Audio Electronics Servicing
Digital Electronics
[J MicroComputers/MicroProcessors

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

Name
‘ Address
N ATION AL @ SCHOOLS Apartment Number Age
e Cﬂy
TECHNICAL-TRADE TRAINING SINCE 1905 State - Zip
Resident and Home-Study Schools JCheck if interested in G.t. Bill information
4000 South Figueroa St., Los Angeles, Calif. 90037 JCheck if interested ONLY in classroom training in Los Angeles.
L G BN G BN O G e e
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This A P power breadboard
includes a pulse detector,
complete with memory.

Now that you're ready to build and

test more sophisticated circuits,

you've found the right breadboard.
Our Model 102 A P POWERACE, for

instance, gives you a complete digi-

tal prototyping lab in one compact
package.

It will detect positive or negative-
going pulses as short as 10 nano-
seconds—and keep them on-tap for
you in its memory. This, combined
with its 3 logic indicators, gives you
a built-in logic probe.

—

]

‘ >
Like our other power breadboards,
the 102 has 16 distribution buses of
25 tie-points per bus to jumper in
groups as needed and use for volt-
age and ground distribution, reset
lines, clock lines, shift command, etc.
And 1,680 tie-point terminals for
plugging in circuit components
and jumper wires.

With an A P POWERACE, you will
prototype any type of electronic
circuit faster and easier than you
ever thought possible.

Your A P dealer has the details.
Where? We'll tell you. Call (toll-free)
800-321-9668. And ask for the com-
plete A P catalog, The Faster and
Easier Book.

1 AP PRODUCTS

| I INCORPORATED
Box 110 e 72 Corwin Drive

| Painesville, Ohio 44077
Tel. 216/354-2101
%7 | TWX: 810-425-2250

Faster and Easier is what we're all about.
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EQUIPMENT REPORTS
continued from page 26

loaded with the momentary-action delay load
switch. The 16 switches are BCD-encoded to
cover the 9999 count-delay range.

If you just want to observe changes in input
data rather than capture a single-event se-
quence, the instrument has a repetitive trigger
mode. At adjustable time increments, the trig-
ger-recognition circuitry is rearmed and awaits
the next trigger event.

1l
il
i
il

il
i
1
L

FIG. 2

il
i
i
tiit

FIG. 3

Data display includes all common modes.
The waveshape mode resembles a 16-channel
chopped oscilloscope display (see Fig. 1). Ac-
tually. the data is read in a parallel fashion so
the display does not include the irregularities
of chopped or alternate displays. The
traces are arranged as four groups of four hori-
zontal traces cach; they are exclusive-OR'ed
with the clock transitions to display timing
ticks. Designers examining microprocessor

continued on page 34
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There’s only one way to have the newest and most

unique top-value elect

ronic products...choose

and build from the nearly 400 fascmatmg kits

you’ll find in this new

HEATHKIT
CATALOG!

See the world’s first
Electronic Weather Compuler
It indicates, stores and retrieves all
temperature, pressure and wind data
..even computes wind chlll factors
for home, tarm or office.

mﬁ

Quanty FrocrovnreT 75

a——_

See the very finest,
most advanced oscilio-
scope Heath has ever
developed. Compare
this DC-35MHz Dual
Trace, Delayed Sweep
Scope with others

y costing hundreds of

‘” doliars more.

See the new GC-1415
deluxe Digltal Car
Clock with trip timer
and stopwatch. Usefui
and practicai for car,
van or truck.

\

A super coin-
shooter! Heath's
‘Cointrack’ Metal
Locator with
adjustable dis-
crimination and

The R/C’ers dream
—Heath’s Pack 17
8-channel open
gimbal R/C trans-
mitter with Instant
plug-in frequencies
..at big kit savings|

Plus hundreds of top-performing, value-priced
electronic kit products for home, hobby or busi-
ness. See the most powerful personal computer
systems you can buy with complete software and
peripherals. See the Heathkit Continuing Education
Self-Learning Programs in Basic and Advanced
Electronics, Automotive Electrical, Test Instru-
ments and Novice and General Amateur Radio
Licenses —the most efficient and economical way
to stay on top of our electronics world!

FILL-IN COUPON AND SEND TODAY.

if coupon is missing, write Heath Co.,
Dept. 020-520, Benton Harbor M| 49022,

Every Heathkit product is backed by world-famous technical
service and counsel — plus sales and service facilitles at
54 Heathkit Electronic Centers*® coast-to-coast (*units of
Schlumberger Products Corporation). See the white pages
of your phone directory for the center nearest you.
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pushbutton tuning.

See the first and
the best electronic
digitai bathroom
scale with a
strain-gauge trans-
ducer like the
most expensive
laboratory scaies.

See the world's
first and tinest
fuliy com-
puterized and
programmable
color TV that
lets you program
an entire eve-
ning’s viewing.

See Heath's newest and finest
‘rack-mount’ series of audio
components — professional
performance for discriminat-
ing audiophiles and music
lovers who want the best.

SEND FOR YOUR FREE COPY TODAY!

= o | . - . - -

| Heath Company, Dept. 020-520
Schlumberger o T e

Benton Harbor, Michigan 49022

Please send me my FREE Heathkit Catalog. | am not now receiving

I]
. your catalogs. N
. Name - HLE | — e S — .
. Address —— - —— — — .
. City. - _State____ - — l
[J
. CL-689 Zip. ———
L-----------------‘
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EQUIPMENT REPORTS
continued from page 32

buses, or the IEEE-488 instrumentation bus,
will find the data-domain mode useful. In this
mode, the data 1s displayed as ones and zeros
written numerically on the oscilloscope screen.
Again, the words are formated horizontally by
four groups of four words each, and further
horizontal grouping by fours add clarity (see
Fig. 2). The instrument does not include octal
or hexadecimal readouts as many of the more
elaborate units do.

The map mode displays a dot for each active
16-bit address within a 65,536-bit field (see
Fig. 3). This is useful, for example, in testing
digital logic systems where common faults are
equated with distinctive dot patterns and can

be quickly recognized subjectively.

A fourth, dual-trace D/A mode is included
that requires using a dual-trace oscilloscope.
The 16 bits are divided into two groups of
eight, and each is converted to an analog volt-
age by a D/A converter. The output display
consists of two traces, each with its own partic-
ular series of stepped voltages (see Fig. 4).

Unbalanced vertical and balanced horizontal
outputs are used to connect the mode! VLA-
1000 1o most oscilloscopes; blanking is not
required.

The unit measures 6 X 12 X 8 inches, and
although the specification sheet states it
weighs 10 pounds, our test model weighed
significantly less. The analyzer consists of two
right-angle-mounted PC boards containing all
components, and can be easily disassembled
for troubleshooting.

's% ) iJA
0"@"@% X X

X

YOU DON'T HAVE TO BUY A STACK
T0 STOCK UP.

Six Extended-Range Twist-Lok”
Capacitors will give you all you need
to replace O.E.M. twist-mounting
electrolytics in as many as 100 dif-
ferent ratings. Sometimes more. Just
how many depends on which six
Type TVLU capacitors you pick up.
Or maybe you'll want a full dozen to
cut down on phone and road time
between you and your distributor.

These capacitors come in 299 dif-
ferent capacitance, voltage and
case-size combinations for replacing

over 2,000 existing can-type
capacitors in entertainment and
commercial applications requiring
twist-prong mounting, wire-wrap
terminals, or circuit board snap-in
mounting.

Order Extended-Range Twist-
Lok® Capacitors from your
Sprague Distributor... or write
for Catalog / Cross-Reference
Guide K-403A to the Sprague
Products Company, 81 Marshall
St., North Adams, Mass. 01247.

SPRAGUE PRODUCTS COMPANY  Distributors’ Diision of Sprague Electric Co.

THE FOREMOST SUPPLIER OF ELECTRONIC COMPONENTS
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FIG. 4

If you do much digital or microprocessor
work that warrants using a logic analyzer, but
you cannot afford a full-featured analyzer,
carefully examine the handful of limitations of
this unit. If, for your requirements, the limita-
tions of the unit are insignificant or can be
easily overcome, you should seriously consider
the mode! VLA-1000.

The comprehensive manual includes a com-
plete schematic diagram, a parts list, detailed
operating instructions, timing diagrams for
popular microprocessors, and suggests where
the synchronization clock signal should be
taken. The model VLA-1000 can be ordered
from Lab Science, P.O. Box 1972, Boulder,
CO 80306. R-E

Data Precision Model 248
DMM

CIRCLE 144 ON FREE INFORMATION CARD

DATA PRECISION CORPORATION (AUDUBON
Road, Wakefield, MA 01880) manufacturer of
digital multimeters, has developed the model
248. The company claims it is the first mini-
DMM 1o give true RMS readings of AC volt-
ages and currents from 30 Hz up to 20 kHz, as
well as providing high accuracy and sensitivity.
The DMM has a basic accuracy of +0.05%,
which makes it very useful in precision applica-
tions.

The model 248 measures DC voltages from
+10 uV to 1000 volts in five ranges, DC
current from =10 nA (nanoamperes) up to
+2A and AC volts and current (in the same
five ranges) from 10 nA to 2A. Resistance can
be measured from 100 milliohms up to 20
megohms. The overload protection is amaz-
ing.

The model 248 is a 4.5-digit instrument
with large LED readouts. All ranges are set up
in the standard 0-1 order, with 100% over-
range capability on all but the 1000-volt range.
The maximum reading on each range is 1.999,
then it goes into overrange. This is indicated by
the display being blanked out, except for the
decimai point, and by the DC polarity indica-
tor.

This thoroughly tested instrument comes
complete with a copy of its Final Acceptance
Report. Actual readings on all ranges are
shown, with the accuracy as claimed. After this
test, the unit is “burned in” by placing it in an
45°C oven and running it for 8 hours; the key
tests on all ranges are then repeated. Note the
very small variations, or none at all!

If you read the fine print on this report, it’ll
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scare you. The first test reads: “Pick it up and
hold it I inches over a horizontal wooden
surface, then drop it.”” The next test is worse:
Set to the /00-mV range and then apply /000
volts to the input terminals for 5 seconds!
After this, you feed in the specified test volt-
ages and log the readings. On the unit [ used, !
got a reading of 100 mV on the 100-mV range,
and on the 1000-volt range, the unit read
1000.1 volts.

The resistance range tests are almost as
scary. First, apply 250 volts 60-Hz AC to the
input on the 1000-ohm range for 2 seconds.
Then check all ranges for the rated accuracy.
All these tests are referenced to U.S. Bureau of
Standards ratings and standards, and a Certifi-
cate of Conformance is furnished with each
unit.

The model 248 runs on a single NiCad
battery. A plug-in charger plus test leads,
complete with clips, are included. The whole
unit, charger and all, can be carried in a neat
zippered traveling case. The test leads plug
into protected jacks on the right-hand side of
the case, and the charger plugs into the back.
Each unit carries a full one-year warranty
against any defects.

If the decimal point blinks, this indicates
there are five minutes of accurate operation
left before you must recharge the battery. If
the charger is left plugged in during bench
operation, the battery is kept at full charge.
The model 248 will then run for 6 hours of
in-spec operation before a recharge is needed.
The charger recharges the unit overnight or in
12 hours.

The instruction manual contains full operat-
ing and recalibration data. All calibration
adjustments are easily accessible by removing
the case; the calibration points are all located
in a row along the bottom of the chassis.

Zeroing and polarity indication are fully
automatic. Most of the logic components are in
a single LSI 1C; the RMS-t0-DC conversion is
performed with a calculating-converter LSI
module. The model 248's basic design is very
similar to that of its predecessor, the model
245. For an accurate, rugged and reliable piece
of test equipment. its price is well within
reason at $345. R-E

Apple Computer
Applesoft ROM card

CIRCLE 145 ON FREE INFORMATION CARD

ONE OF THE LATEST ADDITIONS TO THE APPLE
I line (Apple Computer, Inc., 10260 Bandley
Drive, Cupertino, CA 95014) is the Applesoft
ROM Card (part ® A2B0009X). This plug-in
board contains the newer version of Apple’s
floating-point BASIC (Applesoft [I) com-
pletely in ROM. Thus, when this BASIC
version is installed, it is always in the machine
at power-on (no more waiting 90 seconds to
load from the cassetie tape), and, equally
important, it cannot be wiped out inadvertent-
ly by the user’s program. Of course it also frees
the 10K of RAM that the cassette or disc
version normally occupies, as well as 10K of

continued on page 86

How
do you really use a
multimeter?

Usually at your bench, in the shop,
shared with others. And, if it’s a Fluke
multimeter, you use it with confidence.

Now you can carry that same bench
precision on the job. Introducing the
new Fluke 8020A DMM for only $169.

This rugged beauty packs more field-
valuable features than any other DMM
available, at any price. And that means
field versatility when you need it most.

The 8020A has six resistance ranges,
including a 20 megohm range for those
special high-resistance TV components.
Plus, you can measure focus dividers,
peb and capacitor leakage clear up to
10,000 megohms with the new conduct-
ance function. And conductance allows
you to measure transistor beta—unique

with the 8020A.

Ever damaged your meter in the fly-
back circuit? Rest easy. The 8020A is
MOV-protected to 6000V against hid-
den spikes and transients.

Your 8020A comes with a full-year
warranty, with worldwide service back-
up. Regardless of what happens to it,
we'll fix it inexpensively and quickly,
making the 8020A a truly cost-effective
investment.

FLUKE

8020A DMM $169.

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474
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TOP BANANA
SINCE 1951.

In 1951, our faith in the future was a lot
bigger than our finances. We started with less
than $1,000 in a “factory” smaller than a 2-car
garage.

But there was one thing we thought we
could do better than anybody — design and
make banana plugs. A lot of people agreed,
and we prospered.

AS time went by, we improved upon our
own pionegring work. Pomona Electronics
became synonymous with quality banana
plugs.

FREE 1979 YEARBOOK CATALOG
Con1tains 100 pages of adapters,
cable assemblies. jacks. plugs,
hoxes. sockets. conneciors,
jumpers. clips. probes.
paich cords. wire. and
much more. Yours free
upon request. See
our pages in EEM.

Today, we're still the top banana. And we
manufacture more than 640 other top quality
products industry professionals know and
trust.

We even have a big factory, now that
we're a division of prestigious International
Telephone and Telegraph Corporation.

Most important, ITT Pomona Electronics
hasn't forgotien ihe ideals that helped create
great banana plugs.

Because we don't ever want 1o become
just one of the "bunch.” ITT Pomona
Electronics, 1500 East Ninth Street, Pomona,
CA 91766 * Phone: (714) 623-3463 » TWX:
910-581-3822
AVAILABLE THROUGH YOUR FAVORITE
ELECTRONIC PARTS DISTRIBUTOR

Pomona Electronics ITT

CIRCLE 34 ON FREE INFORMATION CARD
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Yideodisc!

Two systems have been announced—one uses an optical
videodisc; the other a capacitive disc.
Here’s an introductory look at how they work and compare.

LARRY STECKLER
EDITOR

IT HAS BEEN A LONG TIME COMING, BUT THE FABLED VIDEODISC
is finally here. The very first players using the Philips optical
system, complete with built-in laser for scanning the disc, went
on sale in Atlanta, Georgia on December 15, 1978. That handful
of equipment sold out, at $695 each, that very same day. In
February 1979 another group of videodisc players were offered
for sale in Seattle, Washington—it was another sellout.

The players have been introduced by Magnavox Consumer
Electronics, the United States subsidiary of the North Ameri-
can Philips Company. The optical videodisc system was devel-
oped by Phillips and is being marketed under the trade name of
Magnavision. Program material for the new players is also ready
now. MCA has a catalog of more than 200 discs including
everything from cooking lessons, to sports events, to recent full-
length movies. A half-hour disc costs about $5.95 and a two-
hour motion picture about $15.95.

A competitive system (no equipment is yet available for
sale) has been announced by RCA. This system is
a capacitive disc—is not compatible with
the Philips system—and the discs can-
not be interchanged. There are al-
ready indications that some other
manufacturers may adopt the
RCA system. So far it looks
like Panasonic and JVC have
joined with RCA and their
system. However, since
the Magnavision system
is already available we
will talk about it first.
Let's start by an-
swering the question:
What is a videodisc?

For the Philips sys-

tations or stop action. There are two playback modes.

When the Magnavision player is operating in the standard
play mode, the videodisc rotates at 1800 rpm and provides one
separate image on each revolution. A disc can be played
normally at 30 frames per second or in slow motion, backwards
or freeze-frame mode. All frames are individually coded with
index numbers and can be selected quickly by the player’s
random-access feature.

In the Magnavision system there are two modes for playing
videodiscs. In the extended-play mode, the videodisc will play up
to 60 minutes per side for a total of two hours. In the standard-
play mode, the disc will play up to 30 minutes per side for a total
playing time of 60 minutes.

To play the Magnavision videodisc, a compact video player is
used. It is about the size of a phonograph turntable and is
attached to the television set through its antenna system.

Pictures appear on the television screen with a quality
claimed to be better than even a cable hook-up
' can provide. My viewing time was limited,
so | can only say that pictures | watched
were clean, clear and bright—at
least equal to the very best broad-
cast TV. As the audio quality of
the disc is much better than
the audio system in the aver-
age TV set, sound fidelity
can be improved by hook-
ing up the players audio
to the owner’s stereo
system.

A laser beam is
used to scan the video-
disc. As a resuit no
stylus ever touches

tem it is simply a pre-
recorded disc that
looks very much like a
long-playing phono-
graph record that de-
livers visual and audio
signals to a standard
television set. It can
be replayed again and
again without wear or
deterioration. Some
discs play up to two
hours of color—or
black and white—pro-
gramming with stereo
sound. Others can be
played frame by
frame for still presen-

the disc and repeated
handling or use can-
not wear out or dimin-
ish videodisc quality.
A thin plastic coating
on the surface of the
disc protects the pro-
gram from finger-
prints, dust or surface
scratches.

Every Magnavision
videodisc is composed
of thousands of circu-
lar tracks that form a
continuous spiral
from the inside of the
videodisc to the out-
side. These tracks are
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analagous to grooves in an ordinary audio
record. However, these tracks are not
“grooves”. Instead they consist of micro-
scopic pits that are actually minute inden-
tations in the videodisc material. You can
see an enlarged view of this in Figure 1.
Note that this diagram shows the width
of a single track as well as the track pitch
or space between tracks. The dimensions
are given in microns. (A micron is one
millionth of a meter.) The length of the
pits and the spacing between them deter-
mines the intelligence on the videodisc.

The information encoded on the optical
videodisc is the resultant of three FM
signals. These signals are 8.1-MHz FM
modulated with composite video (includ-
ing chroma); 2.3-MHz FM modulated
with channel 1 sound; and 2.8-MHz FM
modulated with channel 2 sound. Each of
the sound carriers has a maximum devia-
tion of 100 kHz. The bandpass of the 8.1-
MHz video carrier extends from down
below 4 MHz to above 12 MHz so that all
necessary side bands can be included.
Each of the sound FM signals pulse-
width modulates the 8.1-MHz video FM
to create the actual resultant signals that
is encoded on the videodisc.

The optical system

The heart of the Magnavision player is
the laser and optical components. Figure
2 shows the path traveled by the laser
light beam. The first optical element is
the RASTER GRATE. This device is a piece
of glass with several fine horizontal lines
etched in it. It divides the main beam into
three beams—one above and one below
the main beam. The secondary beams are
slightly smaller and dimmer than the
main beam. (Actually, the RASTER GRATE
creates more than three beams, but the
others are so dim that they can be
ignored.)

The center beam is used to read the
tracks on the disc, while the two adjacent
beams are used for radial tracking. The
next element is the SPOT LENS. It focuses
the beam to the correct size so that the
beam spot on the disc will be the correct
size. The FIXED ANGLE MIRRORS merely
fold the beam around so the optics of the
player can be kept compact.

The WOLLASTON PRISM is the next opti-
cal component in the light path. This type
of prism has a special characteristic—it is
designed to bend light in a direction
determined by the polarity of the light
beam passing through it. Thus, vertically
polarized light is bent in the opposite
direction of horizontally polarized light.
This characteristic is important when
separating the reflected beam from the
transmitter beam.

As the beam leaves the left end of the
prism it passes through the POLARITY
CONVERTER. The main purpose of this
device is to change the vertically polar-
ized beam into a circularly polarized
beam. It now reflects off the RADIAL and
TANGENTIAL MIRRORS into the OBJECTIVE

LENS. This lens is similar to a microscope
and focuses the beam into a tiny spot on
the surface of videodisc pits.

Now the beam reflects off the surface
of the pits. At this point it becomes inten-
sity modulated because the light reflected
from inside a pit is less bright than the
light reflected from the surface between
the pits. This action occurs because the
pits have a depth equal to '/« the wave-
length (90°) of the red laser light. Since
the light wave takes '/ of the wavelength
going into the pit and another /s wave-
length coming out, it is /2 wavelength
(180°) out of phase with the light at the
surface of the pits. A cancellation effect

FIG. 1—MICRO PITS IN THE SURFACE of the
video-disc carry the encoded video and stereo
audio information.

takes place that reduces the intensity of
the beam as a pit passes through.

The reflected beam follows the identi-
cal path, except in reverse, all the way
back to the Wollaston prism. However,
on this return trip the light wave is circu-
larly polarized oppositely from what it
was because the beam is traveling in the

MAGNAVISION PLAYER WITH the lid up. The
unit cannot be turned on until the lid is closed.

opposite direction. As a result, the beam
is changed to horizontally polarized light
as it passes back through the polarity
converter. Thus, vertically polarized light
comes out of the left end of the wOLLAS-
TON PRISM, but horizontally polarized
light goes into the left end of the Wollas-
ton prism.

As a result of this polarity difference,
the prism bends the reflected beam down-
ward as it exits the right end of the prism.
The incident beam and the reflected
beam are now separated. The reflected
beam angles around the fixed angle mir-
rors, passes through the cylinder lens and
lands on the photo diodes.

Remember that the light bundle land-
ing on the diodes actually contains three
beams. These beams landing on the di-
odes generate the FM signal, the focus
error voltage and the radial tracking error
voltage.

The FM Signal is now fed to circuitry
that translates it back into a video signal
with two channels of audio. The focus
error and radial tracking error signals
keep the beam in the proper groove. A
much more complete article will appear
next month going into a more compre-
hensive description of how these signals
are used to produce slow-motion and
stop-frame action. In addition we will
look at some of the actual circuitry
involved.

o RASTER
————GRATE  ’pnt
LASER I LIGHT BUNDLE
—— / - N <
<
- - -
VIDEO DISC
= CYLINDER
(\ > ' pHOTO pIoDES Y 1EN2
= S -
’ 4
OB{EEC'\EVE : RADIAL 4 FIXED
MIRROR ANGLE

i ps . _— /
e

POLARITY

WALLASTON
PRISM

MIRRORS

( {j CONVERTER

TANGENTIAL
MIRROR

FIG. 2—OPTICAL SYSTEM USED IN MAGNAVISION disc player. The text explains how the laser
beam scans the disc and is then converted into picture and sound.
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EARLY RCA DISC PLAYER. The new unit may
no longer look like this one, but no photos are
available of the new player at this time.

RCA'’s capacitive disc

In a completely different way, RCA
has put together its videodisc. Picture
quality, as judged in a limited viewing
test looks just as good as the Magnavision
system. At some later date, when I've had
the opportunity to have spent a lot more
time watching and comparing quality in
an “at home™ atmosphere I'll pass along
some comparative comments. But for
now, the picture quality of the two
systems is about the same.

The RCA videodisc can store two
hours of recorded picture and stereo
sound on a disc—-one hour on each side of
the 12-inch disc. A spiral *“V"-shaped
groove guides the diamond pickup stylus
as the disc rotates at 450 rpm. Fig. 3
shows the grooved surface of the disc and
the tip of the stylus tracking in the
groove. Information representing the lu-
minance, chroma, and audio signals is
contained in transverse slots of varying
width and periodicity impressed into the
bottom of the groove.

The tip of a thin metallic electrode on
the flat tailing edge of the stylus serves as
a capacitance probe for the recovery of
the signal. The conductive surface of the
disc serves as the other plate of the *“ca-
pacitor™. As the disc rotates and the
stylus tracks along the groove, the capaci-
tance variations caused by the passing of
the signal-bearing indentations under the
stylus tip are sensed. These signals are
converted to video and audio information
and the unit plays back through a conven-
tional TV set.

The capacitive pickup does require the
use of a conductive disc. In an carlicr
version this was done by applying a
conductive coating over the surface of the
disc. In the latest version a conductive
plastic is used in the manufacture of the
disc and the coating is no longer nceded.

A buried subcarricr encoding system is
used to take best advantage of the capaci-
tance pickup in terms of picture quality
and disc playing time. It is based on the
use of an FM carrier for the video infor-
mation and scparate FM carriers for the
audio information in a single track. The
buried subcarrier encoding allows the col-
or signal to be handled in the same chan-
nel as the luminance, produces a very

high quality color picture, and allows a
low video carrier frequency. A direct
benefit of the low carrier frequency is
long playing time, since the limitation is
usually the shortest reproducible wave-
length.

The stylus

Since the RCA disc is a grooved disc, it
is vital that the stylus track properly in
the groove. The basic tracking problem in
the RCA videodisc is quite similar to that
encountered in audio players. The track-
ing forces are applied vertically, primarily
by the spring metal flylead that connects
to the tip of the stylus support arm.

Also, since there is a groove and a
stylus the life of the stylus is important.
Figurc 4 shows the stylus used. Note the
keel-shaped protrusion on the bottom of
the V. Since the keel has relatively
straight sides, its width will not increase
as it wears. Therefore, its initial width can

CONDUCTIVE
VINYL

FIG. 3—CAPACITIVE STYLUS forms one half of

& o
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the capacitor. The d

half of the system.

tive disc is the other
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ELECTRODE ‘/ N ’%\’zpm

S

FIG.4—STYLUS SHAPE IS CRITICAL for proper
performance and life. Shown here is the opti-
mum recommended by RCA.

be made almost equal to that of signal
clements in the groove. With this kind of
geometry, life is primarily a function of
how high the keel can be made before it
becomes fragile.

The length of the keel is also impor-
tant. Here the limitation is the lift-off of
the electrode when playing a warped disc
as the shoe becomes too long. Many
experiments have shown that the dimen-
sion shown in Fig. 4 is optimum.

www americanradiohistorv.com

The remaining key dimension is the
“prow™ angle. This is the angle that the
leading cdge of the stylus makes with the
disc. If the angle is too steep the tip may
become fragile. In addition, while some
fine debris is pushed out of the way, some
tends to wrap around the tip lifting it out
of the groove. If the angle is too shallow,
the tip becomes stronger and critical
wrap-around is reduced, but the tip will
not push as much debris out of the way
and will tend to lift to ride over it causing
loss of signal pickup. RCA has found that
an angle of about 30° is a good compro-
mise.

One of the problems in any videodisc is
that since the rpm is constant, the perfor-
mance at the inside of the disc is inferior
to performance at the outside of the disc.
However, the RCA system has been
designed to give high quality even at the
inner radius, which is reached only after
60 minutes of playing time. This means,
of course, that the performance of most
of the disc is better than the designated
minimum.

Where do-we go from here.

Naturally, the real test of the video disc
is in the market place. The RCA system,
which is expected to sell for $495 is $200
less expensive than the Magnavision sys-
tem. But it may not be able to provide
slow motion or stop motion.

The real question is whether a custom-
cr will pay $200 more for slow and stop
motion. And this depends upon how the
user intends to use his player. If he is
going to watch motion pictures or his
favorite singing star or his favorite jazz
band, stop motion doesn’t have very much
value. But if the consumer intends to
learn to tie fishing flies, or to cook quiche,
the frame by frame viewing becomes
vital. It's even more important for a
picture by picture tour of an art museum.
Both the optical and the capacitance sys-
tems appear to be functional, reliable and
workable. It is my personal feeling that
the availability of software, records to put
on the player, will be a more important
consideration to the consumer than the
type of system.

Videodisc or videotape

Both videodisc and videotape have a
place in the consumer market just as
audio tape and audio discs coexist. If a
user has no need to record, he doesn’t
need the added cost of a recorder. Just
the same, there are bound to be many
users who will have both disc and tape
systems and use each one as it is best
suited.

When we couple videodisc and video-
tape and large screen projection TV, we
come up with an entertainment medium
that bears only a faint resemblance to the
early TV's. The new sets are coming close
to matching the dreams of those early
experimenters, but it's still a way to flat
screens and 3-D pictures. R-E
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Another output can be used to turn on emergency lighting in
the event of a power failure. Use the interface circuit shown in
Fig. 6 to turn on up 0 three parallel-connected, 6-volt lantern
bulbs around the house. During a power failure, the alarm will
also sound softly; the volume can be adjusted by R7 (Fig. 1). Or
R7 and D3 can be omitted, which will result in no audio alarm
signal for the power-failure condition (the audio alarm will szill
sound if a burglar enters during the power failure). If no
power-failure indication of any sort is desired (.., no lantern
bulbs or warning tone) just omit R8, R9, DS, Q12, Q13, and
R10, in addition to R7 and D3.

The alarm §ystem remains active even during power failures

FROM 5V SUPPLY OF

TELEPHONE DIALLER
(EXAMPLE)

12
T0 TELEPHONE
13 DIALLER INPUT
FROM |
TeLepkone  INIT4 82K =
OIALLER ™ WA
ouUTPUT . 2N3903 GR

2N4124

<

FIG. A—INTERFACE tor logic-1 dialer option.

FROM ALARM S
TELEPHONE 120VAC 6.3VAC
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OUTPUT =
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SINGLE !
;S'BK WIRE TO 1N4003¥
[ 10K NEIGHBOR 10K 30K ———
O--4f -0 AWV 2N4124
2N5320
1 MEG

Y

l 20uF =

15V

NO. 51
LAMP
USE FOR LIGHTNING
PROTECTION IF WIRE 329
1S STRUNG ABOVE ol SPKR
ALARM SYSTEM GROUND LEVEL NEIGHBOR'S
-

GROUND AND EARTH

EARTH (WATER-PIPE) (WATER-PIPE)
GROUND
FIG. 5—REMOTE ALARM can be placed in neighbor’s home.
B+IN N/O N/C TOSI

BATT+ POWER OFF

as a result of a circuit that automatically switches the unit over
to an internal battery pack (use any 10- 10 !4-volt battery
supply). If NiCad batteries are used (the system requires eight
each, in series), they must be fully charged upon installation by
temporarily paralleling R11 with 82 ohms (1 watt) for 10 hours,
and then removing the 82 ohms across R11, allowing a steady,
permanent trickle charge (of about 1010 15 mA) to leak into the
batteries. If power is interrupted for very long periods of time
(more than two days), or if the alarm is being transported, the
battery pack should be disconnected by removing its associated
fuse. My unit uses a self-contained NiCad battery pack, but any
battery can be used as long as it has the proper voltage and
current capability. Remove R11 if dry cells (or lantern batter-
ies) are used

Mount the entire system in a safe place, where a burglar
cannot easily reset the alarm or disconnect the wires to the
speaker or battery

How it works

Let’s assume that all your windows are wired with foil strips,
which, if broken, will open-circuit. All foil-stripped windows

FROM 10 VOLT
ACCESSORY
QUTPUTOF ]
ALARM 6.2K
2N4918,

2N 3903 2N4919

OR EQUIV OR EQUIV
FROM ALARM 3K -
‘POWER-OFF" —o—— AAA .
BEHAL = %% 706 VOLT

68 LATERN BULBS

FROM ALARM » (SEE TEXT)
GROUND

FIG. 6—EMERGENCY LIGHTING is turned on by this circuit.
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FIG. 8—COMPONENT LAYOUT for the PC board. Parts are inexpensive and easy to obtain,
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PARTS LIST

Resistors ' watt, 209 or better

R1, A3, A34—27 000 ohms

R2—15,000 ohms

R4, R21— 1000 chms

R5—T7500 ohms

R&—230,000 ohms, sea text

R7 —20,000-chm trimmer pot, Ya watt or higher

R&—39,000 chms

R9-—H200 ohms

R10, R13-R15, R20, R24, R26, R33, R35, R40— 10,000 ohms

FA11—620 ohms

R12, R18— 1.2 megohms

F16—2000 ohms

F17, R38— 100 ohms

F19—47 000 ohms

R22—39 ohms

R23—62 ohms

RA25—20,000 ohms

R27-R30— 110 ohms

R31—4700 ohms

R32— 10 ohms

R36— 1800 ohms

A37—33 ohms

A39-—470 ohms, 2 watts, carbon

Capacitors

C1—20 uF, 10 volts, radial-lead electrolytic or tantalum

C2-—100 uxF, 12 volts, axial-lead electrolytic or three 33-uF
tantalums in paraliel

C3—47 or 50 uF, 16 volts, radial-lead electrolytic or tantalum

C4, C6, C7—.01 uF, 50 volts, ceramic disc

C5—22 uF, 16 volts, radial-lead electrolytic or tantalum

C8—4.7 uF, 16 volts, radial-lead electrolytic or tantalum

C9—4.7 uF, 6 volts, radial-lead electrolytic or tantalum

C10—6.8 uF, 6 volts, radial-lead electrolytic or tantalum

C11—47 uF, 6 volts, radial-lead electrolytic or tantalum

C12, C13— 1000 uF, 25 volts, axial-lead electrolytic or one
2000-uF computer-grade electrolytic

C14—47 uF, 10 volts, radial-lead electrolytic

C15—0.1 uF, 50 volts, ceramic disc

Semiconductors

D1-D5, D9-D 14— 1N9 14 high-speed switching diode

D6. D8 —silicon rectifier diode, 2 amps or higher, pigtail leads

D7— 1N4001, 1IN4002, 1N4003 or similar 1-amp silicon diode

D15—Zener diode, any rating between 6.0 and 8.2 voils

D 16— 1N5230 or similar 4.7-volt Zener diode

IC1, IC2—NES555 or LM555 timer

Q1—2N4918, 2N4919, 2N6490 or equal

Q2, 03, Q5, Q7—2N3392, 2N3903, 2N3904 or equal

Q4, Q6 —2N3905, 2N3906, 2N2907, 2N4 126 or equal

Q8, Q11—2N5320 or 2N3053 NPN, 5 watts, TO-5 case

Q9, 010, Q12-Q14—2N4124, 2N3903, 2N3904 or equal

RECT— full-wave rectifier bridge, 2 amps, 100 PIV, Varo V447
or similar

Miscellaneous

T1—power transformer, 12-volt 2-amp secondary, Stancor
P-8130 or equal

S1—SPST miniature toggle switch

S2-—SPST toggle or pushbutton switch

S3—see text

Binding-post strips, terminal lugs, screws, nuts, lockwashers, line
cord, pilot lamp (optional), speaker (see text), chassis and
case.

are, therefore, considered normally closed sensors and should be
wired in series with other such sensors; and the overall series-
connected arrangement must connect to the normally closed
input of the alarm. (If no normally closed sensors are uscd, the
normally closed input must be grounded to the alarm ground.)
Then, IC1 will trigger, either as a one-shot (if mode switch S1 is
in the MOMENTARY position) or as a bistable flip-flop (if S is in
the STEADY position), if a normally open sensor (from, say, the
front door entrance) closes (i.e., shorts). This will enable the
whoop-whoop” oscillator power source, Q8. However, if a
signal of intent to enter or exit is sent to the enter-exit input (by
momentarily closing S3), which triggers 1C2 high, then IC]
would be prevented from triggering until 1C2 “times out.” The
RESET switch, $2, can be either a momentary-action or positive-
action switch. If a positive-action switch is used, the alarm will
be inhibited as long as the switch is closed, except for the
power-failure warning tone. The loudness of the power-failure
warning tone is adjustable by varying resistor R7, which varies
the DC voltage applied to the oscillator power lead. If a greater
adjustment range for R7 is desired, lower the value of R6 to
10K. When installing the alarm system, check with local author-
ities. Some limit the duration of alarm signals.

When AC power is interrupted, C12 and C13 discharge
rapidly through R39; this rapidly decreasing voltage is applied
19 Q12 by voltage divider R8 and R9. When the voltage at the
base of Q12 is less than about 1.2 volts, Q12 comes out of
conduction (turns off) and the emitter of Q13 goes high. This
enables the lantern bulbs (if used) and resets IC1 through R4,
D2, C2, D1 and Q14. Capacitor C2 gradually charges through
R2 and R3, so that the reset condition does not become perma-
nent, owing to current steering away from the base of Q14 after
about 7 seconds. Similarly, when AC power is applied or
restored, capacitor C1 resets [C1 by charging into the base of
Q14 and tapering off after a few seconds due to R2. Zener diode
D15 assures that power-supply ripple will not cause a false reset
of IC1. Resistor R1 further enhances the noise immunity of the
automatic reset circuit by keeping a low base-impedance for
Q14, which also allows this transistor to have a moderate lcgo
leakage (this allows you to use grab bag silicon transistors).
Resistor R19 serves a similar purpose for transistor Q9. Capaci-
tors C!1 and CI10 enhance the power-line (60-Hz) pick-up

2N3392 2N 3903, 2N4124 2N4918,
(NPN) 2N 3904, 2N3905, 2N4919
2N 3906, 2N4126 (POWER PNP}
PR
| {USE MICA
FLAT ELAT WASHER WHEN
SIDE | sipe MOUNTING}
£ C B € B C
2N6490 2N5320, 2N2907
(POWER PNP) 2N3053 (PNP, METAL)
[:I (5-WATT NPN, TO-5)
: (&)
PLASTIC |
80Dy {
ﬂE_j % \
B C E C B C B E
(USE MICAWASHER  (BOTTOM VIEW
ANO SHOULDER FROM PINS)
WASHER WHEN
MOUNTING TO
HEAT SINK}

FIG. 9—PINOUTS for the optional transistors.

immunity of the sensing circuits; this allows nonshielded wire to
be used for both the normally open and normally closed
inputs.

The schematic in Fig. 1 and the large number of discrete:

semiconductors make this alarm system appear much more
complex and more costly than it really is. Several transistor
types are given for each application. This gives you the opportu-
nity to use inexpensive types available from the sources adver-
tised in the back of this issue.

The foil pattern for the relatively simple PC board is shown in
Fig. 7. The components layout is shown in Fig. 8. If you cannot

. reproduce the foil pattern exactly, you could try making your

own layout. The only really critical points are in the pin posi-
tions for IC1 and 1C2. All the other components have flexible
leads that can be cut and positioned as necessary. Check the
transistor pinouts in Fig. 9. R-E
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Protect Your Valuables—

Light Sensitive
Security Alert

Unique IC that includes a photodiode and lens makes this security alarm
very sensitive to any movement in its vicinity. Movement in any
direction causes diffused shadows that trigger the detector.

HARDLY A DAY PASSES THAT A SMALL
segment of the population—complacent
until now—is not made aware of the need
for incrcased security in the home or
place of business. This ever-increasing
interest in security and security devices
has led to the development of a number of
different systems. Most of these were
based on ultrasonics, interrupted light
beams (visible or IR), normally open and
normally closed switches, and conductive
tapes. All except the simplest use one or
more IC’s as the alarm generator and for
timing in various phases of operation.

Recently a unique type of 1C motion
detector was developed for use in security
systems. This device is based on LSI
technology and includes both linear and
digital circuitry in its operation.

This motion detector operates on a
change in light level. This is not to be
confused with the system that requires a
light transmitter and receiver and oper-
ates only when the light beam is com-
pletely interrupted to produce a 100%
change in the level of light falling on the
receiver. The light sensor used here can
detect a change in light as little as +5%
and does not require a separate light
source.

The advantage of this system is that
triggering results when any motion in the
immediate vicinity causes either the di-
rect or reflected light to change as little as
5%. This change may be in either direc-
tion; more light or less light. The system
operates in light levels varying over a
range of 1000 to 1; from as low as 0.1

MELVIN WEISS

candlepower, quite dark. to 100 candle-
power—quite bright.

The light sensor is contained in a
molded clear plastic DIP housing so that
light can reach an internal photodiode
detector. A molded lens is mounted over
the package to improve the sensitivity at
low light levels.

The lens and the hole (aperture) in the
stde of the case are positioned so the
photodiode gathers light in the shape of a
cone. The lens gathers light in such a
manner that the light sensor covers a 2-
foot circle at a distance of around 8 feet.
Figure 1 is the block diagram of the
D1072 light sensor IC. Light falling on
photodiode D1 causes a voltage to be
developed at its output. Motion within
the diode’s tield of view changes the light

Voo

level, thus producing changes in the out-
put voltage. Capacitor C1, connected be-
tween terminals 6 and 7, couples the volt-
age changes to ampliiers A2 and A3,
Capacitors C1 and C3 are parts of a filter
network to detect low-frequency voltage
changes (motion) while C2 attenuates
higher frequencies, thus making the de-
vice immune to flicker inherent in lamps
operating from AC sources.

The gain of amplifiers A2 and A3
along with the log characteristic of Al
provides a signal that will trigger the
internal detector when the change in light
cxceeds *5%. The trigger produces a
short tone burst from the internal genera-
tor. Capacitor C5 determines the fre-
quency of the tone generated by the volt-
age-controlled oscillator (VCO) while C4

c4 c5
MODE
T I_)"’ SELECT ."K I
13- Jwo M 2 =
[— - =
\ | 1
L
rec | feock] T DIGHAL Laf yoo fof a4 | r R
T 7'y
l \\ - | L S— | i 5 —o0Vee
’ 4 ! |_TRIGGER I ‘f:;_
. NOT
‘ - USED
| -

Al
A2 A3

_E 7 8 ,[9
c2 $C3

j T T

1

n
NC

|
b4 ne

.{f;_

e

FIG. 1—BLOCK DIAGRAM of the D1072 motion-detector IC. A few capacitors, a speaker and power
source are all that it requires in the simplest form of the alarm.
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determines the ramp rate (rate of change)
of the VCO's tone.

The alarm, when triggered, continues
for around 4 to 12 seconds, depending on
circuit components, and is best described
as a “whoop.” At the end of the alarm
period, the light condition is sampled. If
the light is still changing, the audible
alarm continues. If the light level has

stabilized——not necessarily at its previous
R3 1 a3
<
E i 80
SPKR
4 a2 1 5
2N3904
AUDIO -
N
~-0—0 O—O—
2 St 3
R5 REMOTE
1500
6
14 \-j—-—o— - VCCI
c
—2 13 .siF
3 n———-¢
10)
* prozze
) 4 O3
_T_— —5 10 47,F
e e
C1 -
e = 16
C2 =
4.7uF

‘DELTA ELECTRONICS

FIG. 2—COMPLETE SCHEMATIC of the motion-detector alarm. Features include adjustable time

THREE VIEWS of the compact detector. Left-
front view is at left, right-front view at right and
rear interior view is above,

level—the alarm stops and the circuit
resets to detect the next change in light.
(The D1072 operates from a change in
light intensity and cannot operate reliably
in very dark applications. For dark appli-
cations, use an invisible IR source; cither
LED or filtered incandescent.)

The circuit
The schematic of the complete motion

— O Vg2
1 8
9
TIME DELAY c1 e
.4 5
R1 . SR8
22K @1.2 MEG
R6
22K 1 ste
w I‘* ',E——
2 7
6 L n ;gg
47uF T ’—0—3 6
==
= [—'4 5
i — |
L NC n
=
]E1N4148 A ==
L RY1
Ve
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s 9
_I:-O/'IZ

J2

delay, a remote-alarm option and increased output power for the “whoop-whoop” alarm.
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detector is in Fig. 2. Transistors Q1 and
Q2 form a small audio amplifier for
increasing the tone burst level. Switch St
grounds the emitter of Q2 when in the
AUDIO alarm mode and the cathode of the
SCR when in the REMOTE alarm mode.

In the silent remote mode, triggering is
the same as in the audible mode, but
instead of starting the audible alarm, a
555 timer is triggered. The umer has a
range of 5 to 30 seconds and drives a
relay. The relay closes and locks in at the
end of the selected delay period. The
closed relay contacts trigger whatever
external alarm that is connected through
jack J1. The external device remains
active until the ON-OFF switch is turned to
the OFF position. The motion detector
then resets itself.

The time delay, adjustable by R7, is
included so when the device is used in a
security system, the operator has a chance
to disable the alarm before it goes off.

The second jack is for recharging the
four internal size “AA’ NiCad cells.
When fully charged, these cells operate
the motion detector for about 48 hours.
They will recharge overnight or 12 to 14
hours when completely run down. The
complete device is small enough to be
considered portable when operating on its
internal batteries. A permanent installa-
tion may be made using the charger as a
permanent power supply.

Construction

The motion detector is constructed on
two PC boards. One PC board contains

6461 lHdV
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the IC motion detector, the various exter-
nal capacitors and the small AF amplifier.
The foil pattern for this board is shown in
Fig. 3 and the parts placement is shown in
Fig. 4. Mounting the components is
straightforward except for ICI, which is
mounted in a wire-wrap type 16-pin sock-
et. Mount the socket so there is a *s-inch
space between its bottom surface and the
board. 234

The second board contains the relay
whose contacts are brought out through
J1 so an external device such as a siren,
tape recorder, or telephone dialer can be
activated. The foil pattern for this board
is shown in Fig. 5 and the parts placement
is shown in Fig. 6.

The alarm is housed in a plastic instru-
ment case 6-inches high and 3Y.-inches
deep. Figure 7 shows the holes on three _J
sides of the case. The detector PC board
is mounted with 6-32 X 1'z-inch bolts

NOTE: TERMINAL 10 NOT USED

FIG. 3-——FOIL PATTERN for the main PC board
shown full size.

Vccl

S B 61 10
b .lm_. c5
Nes RIS
‘ TO SPKR
Vel
'/
T0 SPKR 11 —e———= TORY1 COIL
l -—+4m3v Vec? RY1COIL
Ny Yed
TOSIAUDID " 2
CONTACT
3 R6~‘—
v
1081 GND GND
REMOTE 081 0
CONTACT ARM §2

FIG. 4—COMPONENT SIDE OF THE MAIN PC BOARD. The numbered solder pads correspond to
similarly numbered terminal points on Fig. 2.

T0 TO 10
" J
| 9" | ;
1 3/.
o/o-o BOARD
RYL I~ _MOUNTING
5 HOLES - 2

NDTE. RELAY TERMINALS
1 NC CONTACT (NOT USED)
2 NO CONTACT
3&4 CoIL
5 ARM CONTACT

FIG. 5—FULL-SIZE PATTERN for the foil side of FIG e—THE RELAY on the board with leads
the relay board. Relay mounts as in Fig. 6. ti to other components.

PCBOARD (6~
MDUNT TIMER
HOLES ADJUST
et HOLE ——o
A SWITCH
FILLETS SPEAKER | CHARGER RELAY HOLES
HOLES & REMOTE X 0D
HOLES HOLES
. ~5~o
TOP VIEW BACK VIEW RIGHT LEFT
SIDE VIEW SIDE VIEW

FIG. 7—VIEWS OF FOUR SURFACES of the case. Compare these with photos on preceeding page
and you'll have an idea as to how it all goes together.
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PARTS LIST

All resistors ' walt, 5% unless
otherwise noted

A1—1200 chms

R2—3900 ohms

R3—58 ohms

A4 —4300 chms

R5—150 ohms

RE—2200 ohms, 3 watts

R7—2.2 megohms, trimmer

R&—1.2 megohms

C1, C3—AT uF, 10 volts electrolytic

C2, C4, C6, CT—A4.7 »F, 16 volts tantalum

C5— .5 uF

D1—1M4148

Q1—2M38086

02—2N3904

Q3—SCR, 50 voits PIV

IC1—D1072 motion detector (Delta
Electronics, $8.95)

IC2—555 timer

51—8PDT slide switch

S2.—SPST slide switch

AY 1—S5PST relay, 18-ohm, 60-mA coil,
{Deita Electronics 6514R, $2.75)

J1, J2—miniature open-circuit jacks

BATT1—4 NiCad "AA" cells

The following are available from Delta
Electronics, PO Box 2, Amesbury, MA
01913:

Complete kit (less batteries), No. 5611W
$24.95,

Complelely assembled motion detector
with batleries and charger, No. 5635W
$69.50. Motion detector IC with data
sheat, No. 1072W $8.95. Set of two
etlched and drilled PC boards, No.
5611W $6.50. Baltery charger, No,
5636W $5.95. Aelay Mo. 6514R $2.75.

Include $1.50 postage and handling with
all ordars. Massachuselts residents
add state and local taxes where
applicable.

and "“/e-inch spacers. The speaker is
placed on the back surface so it touches
the two PC board spacers. Dabs of quick-
setting epoxy cement hold the speaker in
place. Similarly, the two switches are
epoxyed in place.

The relay board is mounted on 6-32 X
‘/s-inch screws held in place by a pair of
threaded "/w-inch spacers. A pair of 6-32
nuts hold the board in place. The aperture
for the photodiode lens is drilled in the
cover. It is a /ie-inch-diameter hole and is
I’/-inch in from the left side and 1'/-
inch down from the top.

The motion detector is now ready for
operation. Place it in any area with an
ambient light level that is within its oper-
ating range (0.1 to 100 candle power.)
Turn the ON-OFF switch to ON. The
alarm will sound for 4 to 12 seconds as
the system adjusts for the prevailing light
level. Once the sound stops, the system is
in the ““guard” mode and any change in
light level greater than * 5% sets off the
alarm. Any motion within the cone of
surveillance causes the alarm to sound.
This cone is a minimum of 8 feet long. At
a distance of 8 feet, it is 2 feet in diame-
ter. R-E
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A CLASSIC PROBLEM IN COLOR TV RECEIV-
er design has been the separation of lumi-
nance and chrominance signals, and the
reduction af cross interference between
them. Luminance and chrominance sig-
nals share the same frequency spectrum;
the luminance signal cnergy is between
DC and the 4.5-MHz sound carrier, and
the chrominance signal has sidebands
centered around the 3.58-MHz subcar-
rier. Bandpass filters are generally used to
separate the peaked chroma signal, and
low-pass filters separate the video signal
from the composite signal. Magnavox has
used a comb-filter technique in its new
25-inch model T815, and 19-inch model
T809 Touch-Tune and STAR receivers;
this technique separates the two signal
components with a minimum of degrada-
tion to each.

Figure 1 shows an clemental comb
filter. It consists of a time-delay element
and a subtractor for combining the input

+

- DELAY LINE

+ -

Vw | 1 Vour

Vin
| -

FIG. 1—ELEMENTAL COMB FILTER.

signal with the delay line output. FFor TV
systems, the line is designed for a delay
time equal to one horizontal line, or 63.6
us (from 1 to 15,734 112). For any partic-
ular frequency-input sinewave, the delay
line produces an output signal shifted in
phase with an angle cquivalent to the
delay time. If the input signal isa 15,734-
Hz sinewave, the delay line retards the
input wave by a full cycle or 360 degrees,
so that the input and output of the line
look exactly the same at any time. When
the two signals are subtracted as shown in
Fig. 1, since both signals are equal the
comb-filter output is zero. In fact, the
output is zero for any frequency that is a
multiple of the horizontal line rate. At
twice the line frequency, for example, a
63.6-us dclay represents a delay of two
complete cycles; so again the output is in
phase or duplicates the input, and the
comb-filter output is zero. As the input
frequency changes away from multiples
of the line rate, the output signal in-
creases. The filter response therefore has
peaks and nulls similar to the teeth and
separations of a comb.

Figure 2 is a phasor diagram showing
the comb-tilter principle from a different
perspective. The phasor V,, represents the

Vgur (f = N X 7867Hz)

| Vout (f = N X 15734H2)
FIG. 2—COMB FILTER phasor diagram.

The Magnhavox
Comb Filter

input signal and rotates around the origin
at the input frequency. The second pha-
sor, V. represents the contribution of the
delay line output, which rotates along
with V. maintaining a fixed angle with
respect to V.. When the input is a multi-
ple of the horizontal rate. the two phasors
oppose cach other so that the output is at
the origin or zero. As the frequency
changes, the phasors unfold and the resul-
tant phasor, V. incrcases in length.
Note in particular that the output phasor
rcaches a maximum when the angle be-
tween V,, and Vg is 180 degrees, which
happens at multiples of 7867 Hz, or one-
half the line rate.

In a TV signal with little or no vertical
change from ficld to ficld, picture data is
concentrated in frequency bands centered
around line-rate multiples, as shown in
Fig. 3. It is no accident that the chroma
subcarrier frequency, 3,579,485 Hz, is
the 455th multiple of one-half the line

SPECTRUM GAPS
//é\\
J l I - !._,
W REQUENCY

FIG. 3—CONCENTRATON OF LUMINANCE in-
formation in a vertically correlated picture.

frequency. The developers of compatible
color TV recognized that there were gaps
between the luminance spectrum compo-
nents into which the chroma signals could
be inserted without requiring additional
signal bandwidth. The chroma energy is
therefore contained in bands centered
around the 3.58-MHz subcarrier, and
scparated by gaps that are equal to one-
half the horizontal line rate. Figure 4
shows the combined luminance and

chrominance spectrum, cmphasizing
these concepts.

VIDEO
CARRIER

SOUND

CARRIER
CHROMA

ENERGY
|

| 'H“HlllllI:lzliﬁli:ilélililemu

FREQUENCY (MHz)
FIG. 4—CHROMA AND LUMINANCE interleav-
ing.

0

In conventional TV systems that use a
bandpass filter 1o separate the chroma
from the video signals, the interspaced
luminance signals remain to produce in-
terference in the detailed picture areas.
To minimize chroma in the luminance
channel that can create interference pat-
terns, the video amplifier uses a 3.58-
MHz L—C trap that has the undesirable
effect of limiting the high end of the
video frequency band to about 3 MHz.
The result is a loss of resolution and high-
detail video.

Figure 5 is the block diagram of the
Magnavox comb-filter system. The lower
portion of the diagram that produces the
chroma output is similar to that of Fig. 1,
but includes the practical elements of an
amplifier to compensate for the delay line
loss, and an attenuator in the direct signgl
path cqualizes signal levels at the subtrac-
tion point.

One of the unique features of the
Magnavox comb-filter module is that it
contains no service adjustments. The net
result of this state-of-the-art filtering
technique is a 25% increase in horizontal
resolution from 260 to 330 lines, and the
reduction of disturbing dot patterns and
“barber pole™ cross-color cffects. R-E

COMPENSATING _ V. _ LUMINANCE
DELAY " ouTPuT
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FIG. 5—COMB FILTER OPERATION.
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ONE-STATION INTERCOM

HERE'S A DELUXE SINGLE-STATION INTER-
com that incorporates many of the fea-
tures usually seen only on the very most
expensive commercial sets, yet its simpler
single-station design enables you to build
it for almost half the cost.

The unit incorporates a commercially
styled telephone handset, complete with a
push-to-talk button in its shank. The
associated power and control junction
box, connected at the other end of the
commercially styled flexible retracting
coiled cord, provides not only the power
necessary to run the intercom, but cur-
rent limiting, a PRIVACY switch, and a
uniquely wired Tri-Status LED.

Looking at the circuit shown in Fig. I,
the battery provides current only when
the push-to-talk bar is depressed—thus

Unique

Projects

Looking for electronic projects to occupy a few evenings?
If so, consider one or two of these unique circuits. Study
the text and diagrams carefully to insure completion.

MARTIN BRADLEY WEINSTEIN
AND JOSEPH GARTMAN

gv oW
PRIVACY

J Y FT»«X ” l

e

MIKE

PUSH-TO-TALK e

RECEIVER

FIG. 1—~ONE-STATION INTERCOM is powered by a 9-volt transistor battery and has an LED status

indicator.

providing excellent battery life. The bat-
tery, earpiece, 1K resistor and LED com-
prise the complete circuit with the PRIVA-
Cy switch open (mike not connected).
This assures that audio present in the
room does not leak into the earpiece
circuit. It also makes the 1K resistor the
brightness-setting element for the LED.

With the PRIVACY switch closed (in
other words, in the normal operating
mode), the microphone is connected in
parallel with the 1K resistor. Since this is
a carbon mike, its resistance varies in
value with impressed audio. Please note
that in carbon mike elements, the carbon
granules can occasionally pack, thus
yielding poor audio quality. A few sharp
raps of the knuckles will usually clear this
up.

Since the parallel combination of two
resistors is always lower in resistance than
the resistance of either resistor alone,
closing the PRIVACY switch causes the
LED to glow more brightly. So the single
LED, with its off-on-bright Tri-Status
modes, not only signals a push-to-talk

www americanradiohistorv com

PARTS LIST FOR INTERCOM

1—1telephone handset with push-to-talk
switch

1—85PST toggle switch

1—58-volt transistor radio battery

1—jumbao size LED, red or your favorite
color

1— 1000-ohm resistor, Y watt to 5 watts.

Miscellaneous hookup wire, phone cradle.

(and confirms battery vitality), it also
indicates the status of the PRIVACY
switch.

The audio provided by the combination
of components shown is adequate even for
the moderately hard of hearing. You may
want to try substituting other component
values, or the battery voltage.

The One-Station Intercom is suggested
for use in high security and government
applications, and for people with a genu-
inc need for a better way to talk to them-
selves.

The circuit we built was constructed
using a set of APR-1 experimenter’s
tools.
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SINGLE SHOT LOGIC INDICATOR WITH MEMORY

HERE'S A CIRCUIT THAT COMBINES THE 555,
a VMOS FET and some unusual elec-
tronics to provide a pulse indicator you
can't ignore.

A careful look at the circuit shown in
Fig. 2 will show that the NESS55 and the
2N3394 power transistor are plugged in
s0 as to short themselves out.

This particular circuit configuration
was chosen to reduce the likelihood of
static damage to these components. In-
ductors L1 and L2 are waveshaping com-
ponents that arc included because good
textbook design deems their inclusion
necessary. Although the circuit will func-
tion without these components, they tend
to increase the likelihood of repair.

As a testimony to good circuit design, a
DC supply of virtually any size will power
the circuit through the alligator clip
leads. The LED confirms application of
power.

The actual switching function neces-

SOLAR POWERED NIGHT LIGHT

%

O —
M2
SYLVANIA
BLUE OOT
LOGIC INDICATOR

1509
‘/2W
5-15V0C I 1 '_'U_T_? |
¢ --1»
o_| NESSS ¢
4 5

*L1-L2-RFC-NOT CRITICAL

L2

— TEST LEAD

— ——O GND

FIG. 2—LOG|C INDICATOR produces a visible indication that's hard to ignore.

sary to drive indicator lamp 11 is provided
by the VN4OAF VMOS FET. VMOS is
a relatively new FET technology that cuts
grooves into the semiconductor substrate
to allow greatly increased output cur-
rents. Still, its input is very, very sensitive
and triggers quite easily at CMOS lev-
cls.

In this circuit, of course, the shape of
the pulse being awaited is inconsequen-
tial, since the VN40AF does not need to
turn fully on. Also, its high (greater than
1 megohm) input impedance will allow it
to trigger even from exceptionally weak
pulses.

The unique output indicator lamp is a
Sylvania Blue Dot flashbulb. It is the use
of this indicator which gives the circuit
both its unique one-shot characteristic
and its memory capability. When trig-
gered, the indicator (11) will emit a brief
but unforgettable stream of visible pho-
tons. After triggering, the characteristic

AS ALTERNATIVE ENERGY SOURCES BE-
come more and more important to our
future, even the little niceties of life may
have to adapt. Here is onc adaptation we
can try now to get us ready for tomor-
row.

This simple circuit is a Solar-Powered
Night Light. The six solar cells produce
about '/»-volt each in bright sunlight.
Here, they are connected in scrics to
provide 3 volts. The solar cells are made
on very thin, very fragile glass and can

e ———————

break if not properly and carefully han-
dled. A small incandescent lamp com-
pletes the circuit.

In bright sunlight, the small lamp
glows quite vigorously. But since the effi-
ciency of this circuit is low, a small black
card helps make its glow visible.

Barring a nearby nova, the solar cells
are not likely to stress the lamp enough to
ever burn it out, so this device should
continue to operate for a very, very long
time without attention or maintenance.

wWWwWWw.americanradiohistorv.com

PARTS LIST FOR LOGIC INDICATOR

1—LED indicator, red, grean or yellow

1—resistor, 150 ohms, & watt,

1—resistor, 1.5 megohm, /s watt

1—resistor, 10,000 chms Y. watt

2 —induciors, L1-L2, optional. 0.25 uH to
B8 mH.

1—MNESS5 IC timer, sae fext

1—2N3384 PNP transistor, see text

1—VN40AF VMOS FET transistor

1—logic indicator, Sylvania M2 Blue Dot
or agqual with holder

blue dot on the bulb will no longer be
blue; this is the memory indicator.

Other indications may also be appar-
ent. The shape of the lamp’s glass enve-
lope, for example, may distort. And the
clear plastic envelope surrounding the
glass may become translucent, as com-
pared to its original transparency.

)

DXDYIOX

LAMP

+

FIG. 3—SOLAR- POWERED NIGHT LIGHT will
help reduce energy demands.

PARTS LIST FOR SOLAR-POWERED
NIGHT LIGHT

6—0.5-volt solar cells
1—3-volt flashlight bulb

While hardly giving enough light to
illuminate a room, the small lamp is actu-
ally quite adequate for many night light
purposes. More pragmatically, it can be
uscd when it is not needed as a primary
source of illumination during those nights
when the sun is shining bright enough to
light it. R-E
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AUDIO BREAKTHROUGH !

Magnetic Field

An entirely new concept in power amplifier design makes possible
an audio amplifier that has high power, low weight and eliminates
the power transformer, large capacitors and many other common components.

A FEW WEEKS AGO | HAD THE PLEASURE OF
entertaining Robert W. Carver at my
laboratory. If his name is unfamiliar to
you, it was Bob Carver who started the
Phase Linear Corporation and who devel-
oped the first high-powered stereo ampli-
fier for home use that sold for (as he puts
it) “less than a dollar per watt.”

Recently, Mr. Carver decided to form
a new company. And no sooner had the
Carver Corporation been formed than we
began to hear rumours about a “new”
kind of audio amplifier known as a Mag-
netic Field Amplifier. At the time of his
visit 1o my lab, he was still busy making
sure that the new amplifier circuitry was
properly protected at the U.S. Patent
Office. All he would tell me then was that
the amplifier would not require a power
transformer or extensive heat-sinking.
There would be no need for large-filter
electrolytic capacitors. The amplifier
would weigh around 12 pounds, would be
highly efficient and would deliver 200
wallts-per-channel at very low distortion.
The projected retail price—around
$300!

Had anyone else come along with this
tale 1 would have labeled him an incur-
able dreamer. However, knowing Mr
Carver’s earlier achievements in amplifier
design, | made him promise that as soon
as he was able to disclose more circuit
details, he would allow me to describe the
circuitry in Radio-Electronics. True to
his word, Mr. Carver sent me a fairly
complete description of how his Magnetic
Field Amplifier works, and what follows
is pretty much the inventor’s own de-

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

scription of his new audio amplification
technique.

Magnetic field amplifier

The concept behind the magnetic am-
plifier can best be understood by refer-
ring to Fig. 1. A pair of SCR’s identified
in Fig. 1 as the SCAN SCR and the RAMP
SCR feed amplitude-modulated current
into a specially constructed transformer
called a magnetic cavity. The magnetic-
cavity transformer is similar to an ordi-
nary AM detector transformer found in
AM radio sets. However, there are two
important differences: First, the windings
are arranged so that an outputl occurs
during the collapse of the magnetic field
instead of during its buildup. Second, it is
designed as a very high-powered AM
detector transformer instead of the mi-
crowatt detector generally found in radio
sets. The output of the magnetic cavity is
a full wave rectified by a pair of 3-amp
(30-amp peak) diodes to form a conjugate
pair of time-varying audio voltages. In its
most simplified form, the loudspeaker is
connected across the conjugate voltages
and bidirectional audio current flows in
the voice-coil windings.

SCR modulator operation

Figure 1 shows the main components
of the SCR modulator circuitry. The
action of the scan SCR, the ramp SCR,
the scan diode and the commutation
diode, together with L1, L2 and Cl,
produces an amplitude-modulated cur-
rent that corresponds to the incoming
audio signal in the primary winding of
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magnetic-cavity transformer MCI1. The
peak magnitude of the current depends
upon the amplitude of the incoming audio
voltage. This current is pumped into the
primary of MC1 during a period of time
called the ramp interval. Then, the energy
contained in the field of MC1 is coupled
to the secondary winding and onto the
speaker during a period of time called the
scan interval. In general, the scan interval
is shorter than the ramp interval, but
during full-power operation, the ramp
and scan intervals are identical.

Figure 2 shows the ramp and scan peri-
ods are composed of four timing intervals.
At time t,, the magnetic field has already
been established in the cavity and is
beginning to collapse. The collapsing
field generates a decaying current, i,,
which decays to 0 when the energy in the
field associated with the primary winding
is depleted at time t,. During the scan
interval prior to t;, the scan SCR is made
ready to conduct by applying a positive
voltage step from the control logic. How-
ever, the scan SCR does not conduct until
a forward bias is also supplied between its
anode and cathode.

At time t,, current is no longer main-
tained by cavity inductance since the
stored energy was transferred to the sec-
ondary of MCI1 and to the load. The
direction of the current is then reversed
and the scan diode becomes reverse-
biased. At this moment, the scan SCR is
forward-biased and current flows as
shown in Fig. 3.

The ramp interval operates in a manner
similar to that of the scan interval. Ener-
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FIG. 1—THE MAGNETIC AMPLIFIER contains a magnetic cavity transformer that is driven with
amplitude-modulated current. The output signal is derived from an AM detector.
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FIG. 2—DURING THE SCAN INTERVAL from t, to t,, current fiows through the scan diode and decays

to zero.
MmC1

SCAN SCR

FIG. 3—THE SCAN SCR conducts during the
scan interval from t, to t..

gy that is stored in the magnetic cavity is
shuttled about L1, 1.2, C1 and the load
under the control of the logic section.

The combined ramp and scan periods
depend upon the amplitude and frequen-
cy of the incoming audio signal.

AM detector operation
The speaker load could simply be con-

nected directly across the conjugate volt-
ages at the output of the detector. How-
ever, this simple approach would yield
very poor performance that would be
inadequate for any high-fidelity applica-
tions. The frequency response would be
poor, with high-frequency power output
dropping rapidly above 6 kHz, and virtu-
ally no undistorted output power avail-
able at 10 kHz or above. In addition,
excessive commutation noise at the out-
put would impart a very high noise level
to the amplifier, based upon modern
high-fidelity performance standards. Fi-
nally, harmonic distortion would be about
8% at 400 Hz at all power levels. All these
problems are solved by incorporating a
more sophisticated AM detector that uses
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negative feedback to increase bandwith
and lessen the noise and distortion.

Operation of the AM detector can be
understood by referring to Fig. 4. The
audio output is taken at the output (emit-
ter) of Q1 for positive-going signals and
at Q2 for negative-going signals. At low
frequencies (e.g.. 400 Hz), QI and Q2
essentially act as switches, except that a
small voltage across the devices is devel-
oped by the combined action of the
incoming audio and feedback signals ap-
plied to the input of Al. Because of the
high loop gain of Al, this low voltage is
just the right amount so that the output
follows the input precisely. In this man-
ner, distortion is reduced to less than
0.1%.

At high frequencies (e.g., 15 kHz), the
modulator is unable to produce a varying
high-frequency output. Nevertheless, it
does produce a voltage with a DC compo-
nent. This output voltage is filtered by C2
and C3 to form a DC voltage with a high-
frequency ripple as the detector tries to
follow the modulator commands.

Under these conditions, the action of
Ql, Q2 and Al resembles that of a
conventional audio-output stage. In other
words, the DC voltage developed across
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FIG. 4—A PUSH-PULL AM DETECTOR with negative feedback is incorporated into the amplifier to increase bandwidth and reduce distortion.

C2 and C3 is used to power Q1 and Q2 as
a standard amplifier. Transistors Q1 and
Q2 then deliver low-distortion high-fre-
quency power to the loudspeaker load. In
this mode of operation, the amplifier’s
efficiency is considerably reduced and, in
the limiting case, is no better than that of
a conventional amplifier. Mr. Carver
points out, however, that the spectral-
energy distribution of music signals is
such that much less power is required at
the high-frequency audio range than is
required at mid- and low-frequencies. So,
under music listening conditions, the
overall efficiency of the amplifier remains
very high, and it runs cool to the touch
even when delivering music signals whose
peaks reach the rated output level.

If a high-frequency test tone is applied
to the ampilifier, full power output will be
delivered, but the amplifier will become
quite hot to the touch. If excessive tem-
peratures are reached, a built-in thermal-
protection circuit causes shutdown to
prevent any damage to the amplifier.

Since the circuit has negative feedback
that forces the output to follow the input
signals, it rejects the commutation noise
generated in earlier parts of the circuit
through the same mechanism whereby it
reduces harmonic distortion.

Performance as a hi-fi amplifier

The Magnetic Field Amplifier will be
small, powerful and lightweight (about
12 1b.). Mr. Carver says “it can be carried
about by a human being of average physi-
cal dimensions.” In conformance with
Federal Trade Commission requirements,
its power output rating will be 200 watts-
per-channel (with both channels driven)
into 8-ohm loads at any frequency from
20 Hz to 20 kHz with no more than
0.08% total harmonic distortion. The A-
weighted signal-to-noise ratio claimed for
the amplifier will be greater than 100 dB
below its rated output, and the input
sensitivity for full rated output will be 1.5
volts RMS.

The amplifier will also be equipped

with an LED display having VU ballistics
that will display output power-per-chan-
nel and cover a 50-dB dynamic range. It
has been several weeks since | first
learned of the Magnetic Field Amplifier,
but in Mr. Carver’s latest communication
to me, he still insists that this new tech-
nology can be offered as a finished pro-
duct for a suggested retail price of around
$300. Even if the price does have to go up
as the new amplifier enters the market-
place (and our experience has shown that
the best-laid plans of audio engineers are
often upset by economic realities), if the
amplifier that finally emerges performs as
well as promised, it could very well
constitute a major breakthrough in ampli-
fier design that could send other audio
manufacturers scurrying back to their
laboratories. And you can all be sure of
one thing: Just as soon as 1 can get my
hands on a test unit of the Magnetic Field
Amplifier, I will put it through its paces
and report the findings in a future issue of
Radio-Flectronics. R-E

PIONEERS IN RADIO

Edouard Branly
FRED SHUNAMAN

PROFESSOR EDOUARD BRANLY IS BEST
known as the inventor of the coherer, that
*“tube of filings™ that was for many years
the only really useful detector of radio-
waves. Yet it appears that, in the course
of investigating his coherer, Branly set up
the first organized experiment in radio
transmission, some years before Popov
and Marconi attempted their first trans-
mission.

In his studies of the resistance of pow-
dered metals, Branly noted that his re-
sults were erratic and unexplainable at
times. Around 1888, he discovered the
source of his trouble—nearby clectrical
discharges reduced the resistance of the
powdered-metals. Branly then enclosed
the metal powders in tubes with plugs at
the ends, and tried different metals plus
various degrees of compression and
coarseness of grain structure. Using the

combination that was the most eflicient
detector of eclectrical discharges, he ar-
ranged a semipublic demonstration on
November 15, 1890.

At the time, Professor Branly was
teaching in a Catholic scientific institute
in Paris. The building, located at junction
of the rue Vaugirard and the rue de
Rennes, was L-shaped; and he arranged
his experiment in two rooms of the build-
ing whose windows were in sight of each
other across a courtyard. Onec room held
his transmitter, a Leyden jar (in other
experiments he used a spark coil). Branly,
with his tube of filings, (rube des li-
mailles) was in the other. As Branly
signaled through the window, his assis-
tant, Gendron, activated the transmitter,
producing a spark. Branly immediately
detected it, using a receiver containing
his coherer in series with a battery and a
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galvanometer. Tapping the table with a
small mallet, Branly “decohered” the fil-
ings. He received several signals on cue to
his assistant.

Nine days after this demonstration he
communicated his results to the Acade-
my of Sciences, which then published
them. They were also described in an arti-
cle in two French publications, Les Cos-
mos, March 14, 1891 (in which Branly
writes of using metals rods to increase the
range) and Luniiere Electrique, May 16,
1891.

Professor Branly was certain that his
cxperiments published in several ‘“re-
vues”, were probably read by Popov,
Marconi and other experimenters. It may
well be, then, that Marconi’s message:
“Mr. Marconi sends M. Branly his re-
spectful compliments by wireless tele-
graph across the Channel, this excellent
result being due in part to the remarkable
works of M. Branly,” then considered by
Americans to refer to the only accom-
plishment of Branly’s that they knew of,
the coherer, actually referred primarily to
his experiments in transmitting and re-
ceiving clectrical waves. R-E
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NIKKO AUDIO MAINTAINS THAT 1978 PROMISES
1o be the **Year of Nikko Audio,” and, judging
by the pair of audio components we have just
finished testing, they may be right. The Nikko
line has been around for several years, but, for
onc reason or another, has not gained the wide
acceptance of other lines of audio cquipment
Now, with a greatly expanded line of products,
the company hopes to change all that. We
chose 10 combine our test reports on the new
model Alpha Il power amplificr and the model
Beta 1l preamplifier/control unit because
these components are ideally matched for cach
other both in appearance and in performance
level. We understand that there is (you
gucssed it) a model Gamma I stereco FM tuner
that can be added to this audio pair for a
complete three-picce  clectronic-component
system. Perhaps at some futurc date we will
have an opportunity to test that unit as well.

The model Alpha Il and the model Beta 11
are both designed for standard 19-inch rack
mounting, as shown in Fig. |. Although the
model Alpha Il heat sinks are positioned at the
rear of the amplifier (and therefore extend
beyond the depth of the ntodel Beta 11 preamp
shown stacked above the amplifier), ventilating
slots on the top surface of the amplifier permit
any transformer heat to escape: we would
therefore recommend that some nominal
amount of spacing be used if you stack two
units as shown. Of course, you could always
position the amplifier above the preamplitier if
closer spacing is required.

The model Beta 11 front panel has a power
ON/OFF toggle switch on the feft-hand side.
Step-type BASS and TREBLE controls come next
and are arranged so that when the knobs are at
their mid-position, tone-control circuitry is
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fadio-Electronics Audio Lab Tests

Nikko Beta ll Preamp/
Alpha Il Power Amp

defeated. Next comes the BALANCE control,
adjacent to which is a large. 42-detent master
VOLUME control accurately calibrated in dB. A
tape selector switch has positions for SOURCE.
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monitoring of either tape-deck circuit and
dubbing from either connected tape deck to
the other. Pushbutton switghes are provided
for 20-dB audio muting and for inserting a
subsonic filter. A threc-position switch selects
phono-input resistances of 22,000, 47.000 or
100.000 ohms, while a four-position program
SELECTOR swilch on the far right chooses AUX,
TUNER, or either of two phono inputs.

The color-matched front panel of the model
Alpha Il is cquipped with two large, illumi-
nated VU output meters, calibrated both in dB
and in watts across an 8-ohm load. The sensi-
tivity of these meters can be adjusted over a
wide range (from 0 dB cquals 100 watts to 0
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POWER AMPLIFIER

ALPHA I

BETA I

$210.

MANUFACTURER’S P_UBLISHED SPECIFICATIONS:

Rated Power Output: 110 watts-per-channel, 15 Hz to 20 kHz, into 8-ohm loads,
continuous power. Harmonic Distortion: 0.03%. IM Distortion: 0.03%. Frequency
Response: 5§ Hz to 100 kHz, —1 dB. Damping Factor: 70. Input Sensitivity: 1.0 volt.
S/N Ratio (IHF A-welghted): 110 dB. Phase Response: + 10 degrees from 20 Hz to 30
kHz at 1 watt. Power Consumption: 450 watts. Dimensions: 18'%: W X 5% H X
12%-inches D. Weight: 29.7 Ib. Suggested Retail Price: $420.

Rated Output Level: 1.0 volt. Input Sensitivity: phono 1 & 2, 2.5 mV; high-level inputs,
150 mV. Frequency Response: phono (RIAA), +0.2 dB; high level, —1 dB, 10 Hz to 100
kHz. S/N Ratio IHF A-Weighted: phono, 77 dB; high level, 100 dB. Total Harmonic
Distortion (At Rated Output): less than 0.007%. Phono Overload: 250 mV at 1 kHz.
Bass Control Range: + 10 dB at 70 Hz. Treble Control Range: + 10 dB at 10 kHz.
Subsonic Filter Cutoff Frequency: 15 Hz. Power Requirements: 11 watts. Dimen-
sions: 18'%: W X 2%. H X 10-Inches D. Weight: 9.9 Ib. Suggested Retail Price:
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dB equals approximately 0.4 walts) by press-
ing two meter range pushbuttons (1o the left of
the meters) singly or together for a total of
four ranges (0 dB. —8 dB, —12 dB and —24
dB). This arrangement permits you 10 gauge
output levels accurately even at low listening
levels, or when using high-efticiency speakers
not normally requiring the high power output
levels of the amplifier.

A power ON/OFF toggle switch and a speaker
selector switch are located to the right of the
front panel. The speaker selector switch not
only selects main. remote or both sets of
connected speakers. it also has an OFF position
Since the Model Beta 11 preamplifier features
twin pairs of output jacks, you can connect its
signal output to a second power amplifier and

6261 lHdY
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then turn ofl the speakers connected to the
model Alpha 11, if required. This feature is
necessary since the model Alpha 11 possesses
no input-level control of its own.

Figure 2 shows the rear panels of both units.
The push-type speaker terminals and input
Jacks of the model Aipha 1l amplifier are
flanked by identical massive heat sinks (one for
each channel) onto which are mounted the
power-output transistors. In addition 10 the
required low-level and high-level input jacks,
tape-in and tape-out jacks. and the two pairs of
main output jacks, the rear panel of the mode!
Bera I1 preamplifier is equipped with a chassis
ground terminal and three convenience AC
outlets (1wo switched, one unswitched). When
the two units are used together, you would
connect the power cord of the model Alpha 11
to one of the switched receptacles on the mode!
Beta 11 so that turning on the preamplifier
would simultaneously turn on the power am-
plifier. Figure 3 shows a typical system hookup
using the Bera /1. In addition to the compo-
nents shown, a second pair of speakers can also
be connected o the power amplifier.

Laboratory measurements

The Nikko model Alpha 11 amplifier and
niodel Beta Il preamplifier were tested sepa-
rately in our lab. For all subsequent listening
tests, they were used together, as a 1otal-
component system, 1o drive both the low- and
high-efficiency speakers that we use as refer-
ence standards.

Table | contains a summary of our mea-
sured results for the model Alpha 11 amplifier.
The power output for this umit far exceeded
published ratings at mid-frequencies, and sur-
passed them by a wide margin even at the low-
frequency and high-frequency exiremes. The
amplifier does not have an FTC power rating
for 4-ohm loads, and, in fact, does not deliver
much more power at that low impedance than
it does with its rated 8-ohm loads. Full power
output (110 watts-per-channel into 8 ohms) is
obtainable over a frequency range from 12 Hz
10 21 ktiz for the rated distortion figure of
0.03%. Both the total harmonic distortion and
IM distortion are considerably lower than the
rated value at nominal full power-output levels
at all frequencies within the audible band-
width. The overall frequency response at low
power-output levels, while falling short of the
wideband claims, nevertheless extended from a
subsonic 5 Hz all the way out 10 70 kHz.

Table 2 summarizes measured results ob-
tained for the maiching mode! Beia |1 pream-
plifier. In our samples, the gain of the mode!
Beta 1! was somewhat lower than claimed. Asa
result, a 4-mV input level was required to
produce a rated |.0-volt output from the main
output terminals. Since the model Alpha IT's
sensitivity (for full rated output) measured
exactly 1.0 volt, that means that (in our case at
least), higher-output phono cariridges would
be necessary if normal master volume control
settings are 10 be used on the preamplifier.
Lower-output phono cartridges would require
unusually high clockwise settings of this con-
trol. This disparity, which also showed up in
the high-level inputs (a 250-mV sensitivity
instead of the claimed 150 mV) will be less
significant in the case of tuner or auxiliary
inputs, since most tuners and auxiliary compo-
nents (tape decks or TV audio) deliver more
than 250 mV.

RIAA equalization was extremely accurate,
as shown by the normalized sweep-response
curve of Fig. 4. In this spectrum-analyzer
sweep, the vertical sensitivity was set for only 2

TABLE 1

RADIO-ELECTRONICS PRODUCT TEST REPORT

Manutfacturer: Nikko

Model: Alpha Il

POWER AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 124.0 Excellent
RMS power/channel, 8-ohms, 20 Hz (watts) 118.0 Excellent
RMS power/channel, 8-ohms, 20 kHz (watts) 118.0 Very good
RMS power/channel, 4-ohms, 1 kHz (watts) N/A
RMS power/channel, 4-ohms, 20 Hz (watts) N/A
RMS power/channel, 4-ohms, 20 kHz (watts) N/A
Frequency limits for rated output (Hz-kHz) 12-21 Very good
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.008 Superb
Intermodulation distortion, rated output (%) 0.01 Excellent
Harmonic distortion at 1-watt output, 1 kHz (%) 0.01 Excellent
Intermodulation distortion at 1-watt output (%) 0.03 Very good
DAMPING FACTOR, AT 8 OHMS 86 Excellent
MISCELLANEOUS MEASUREMENTS
Input sensitivity (V) 1.0
Signal-to-noise ratio (IHF A-weighted) (dB) 110 Excellent
Frequency response (Hz to kHz, + 1 dB) 5-70 Very good
OVERALL POWER AMPLIFIER PERFORMANCE RATING Excellent
TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Nikko Model: Beta Il
PREAMPLIFIER PERFORMANCE MEASUREMENTS
R-E R-E
Measurements Evaluation
RATED OUTPUT LEVEL REFERENCE: 1.0 volt
PHONO PREAMPLIFIER MEASUREMENTS
Frequency response (RIAA + dB) 0.2 Superb
Maximum input before overioad (mV) 300 Excellent
Hum/noise referred to full output (dB) (A-weighted)
(at rated input sensitivity) 77 Very good
HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + dB) 8-40, 1.0 Excellent
Hum/noise referred to full output (dB) (A-weighted) 89 Very good
Residual hum/noise {(minimum volume) (dB) (A-weighted) 92 Good
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controls See Fig. 6 Very good'
Action of secondary tone controls N/A N/A
Good
Action of low frequency filter(s) N/A (see text)
Action of high frequency fiiter(s) N/A N/A
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV) 4.0/4.0
input sensitivity, auxiliary input(s) (mV) 250
Input sensitivity, tape input(s) (mV) 250
Output level, tape output(s) (mV) 250
Output level, headphone Jack(s) (V or mw) N/A
EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN
Adequacy of program source and monitor switching Very good
Adequacy of input facilities Excelient
Arrangement of controls (panel layout) Excellent
Action of controls and switches Very good
Design and construction Excellent
Ease of servicing Very good
OVERALL PREAMPLIFIER PERFORMANCE RATING Very good
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dB-per-vertical-division. The deviation from
exact RIAA response was no greater than 0.2
dB at any frequency from 20 Hz to 20 kHz.
The phono signai-to-noise ratio measured 77
dB (IHF A-weighted) and phono-overload ca-
pability was a high 300 mV

Tone-contro! range of the BASS and TREBLE
controls is shown in the scope photo of Fig. S,
taken directly from the display on our spec-
trum analyzer.

Summary

Table 3 presents an overall evaluation of the
model Alpha 11 and model Beta 11, as well as
our summary comments. While Nikko, like so
many other hi-fi component manufacturers,
tends to overuse the word ““professional™ in de-
scribing the model Alpha 1! and model Beta 1]
(actually, professional units usually contain
balanced 600-ohm inputs and outputs, XLR
connectors and more, none of which are con-
tained in these units), they offer excelient
value for the nonprofessional. but nevertheless
serious-minded, audiophiie. R-E

TABLE 3

Manufacturer: Nikko

Model: Alpha Wl & Beta Il

OVERALL PRODUCT ANALYSIS

Retail price

Price category
Price/performance ratio
Styling and appearance
Sound quality
Mechanical performance

$600 ($400 for amp, $200 for preamp)
Low/medium

Excellent

Excellent

Very good

Very good

Comments:; This handsome pair of components puts to rest the notion that high-quality separates
must necessarily be very expensive. Nikko's success with their higher-powered mode/
Alpha | ampiifier (with twice the power of the model Alpha I/ and its matching model
Beta | preamplifier (with slightly better specs and a few more controt features) must
have encouraged them to produce an equally good-looking pair of components that
just naturally fit together. The price tag of $630 for a 110-watt-per-channel power
amplifier and a companion preamplifier control chassis is quite low, especially when
you consider the level of performance provided by the combination. Of course, there
are a few niceties missing. For example, there is no way to listen to heagpnones with
this combination. And, although dubbing as well as tape monitoring are provided for
either of two tape decks, it is not possible to choose monitoring of either deck during
the dubbing process. In our sample units, the preamplifier gain was a bit lower than
claimed, which necessitated setting the volume control rather high when using lower-

output cartridges.

As far as sound quality is concerned, the model Aipha Il/Beta llcombination is a real

winner.

fadio-Electronics Audio Lab Tests
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71 Realistic 3GT-30
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CIRCLE 127 ON FREE INFORMATION CARD

ONE QUICK LOOK AT THE FRONT PANEL OF
the Realistic model SCT-30 sicreo casscite
deck (distributed by Radio Shack outlets
throughout the U.S.) tells you that the sterco
cassette deck has eome a long way since it was
first introduced by Philips of The Netherlands
nearly 15 years ago.

The front panel of this front-loading deck is
equipped with just about cvery feature the
serious recordist would want in a home cas-
sctte deck

Figure 1 shows that the front panel has a
POWER on-off pushbutton at the extreme upper
left, below which are left and right microphone
inputs plus a phone jack. When a single micro-
phone is plugged into the left-channel micro-
phone jack, a full-width monophonic track 1s
recorded automatically. The cassette compart-
ment door swings open gently when the EJECT
pushbutton is pressed. and the cassette trans-
port features a dual-capstan drive system as
well as a three-head erase. record and playback
head arrangement. The record and play heads
are actually contained in a single-head pack-
age, so that no alignment is required between
record and play-head gaps.

Perhaps the most important and unusual

control on the entire unit is on the rear panel
rather than on the front. This control is a bias
FINE-TUNE adjust control that provides addi-
tional continuous variation of bias current over
and above the three fixed settings of the three-
position bias switch on the front panel. When
making critical recordings, the bias should be
adjusted specifically to suit the actual brand
and type of tape used.

The owner’s manual suggests a simple but
eflective method to make this adjustment 1n
the absence of any test equipment. You simply
record some FM interstation noise on a cas-
sette (this type of noise is close to random
white noise since it contains all audio frequen-
cies). Then, while switching successively be-
tween source and tape (by using the front-
pancl source/tape switch), you adjust the ver-
nier bias control until both source and record-
ed noise sound identical, or as close as possible.

Performance measurements

Since this tape deck has specific settings for
three basic types of tapes, we used three types
in testing, instead of our usual two. We used
TDK type AD (for standard, ferric low-noise
tape), TDK type SA (as a substitute for CrO;)

and 3M Scoich ferric-chrome tape (Masrer
111). Basic frequency-response limits and other
measurements are shown in Table 1, but the
results require some explanation.

The fine-tune bias control arrived in our lab
set to its mid-position. It was an optimum
setting for the ferric-oxide TDK AD tape: the
record/play response for that sample is shown

in Fig. 2.
g pum WT
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MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: (standard tape), 30 Hz-15 kHz, +3 dB; (CrO, tape), 30 Hz-16
kHz, + 3 dB; (ferri-chrome tape), 30 Hz-15.5 kHz, +3 dB. S/N Ratio (CrO,, with Dolby
On, CCIR-Weighted): 61 dB. Distortion at 0 VU Level: 0.9%. Cross-Talk: 60 dB. Wow
and Flutter: less than 0.06% WRMS. Erase Ratio: 70 dB. input Sensitivity: Mike, 0.3
mV. Line In (Auxiliary): 80 mV. Output Levels (Preamplifier): 0.55 volt, adjustable. DIN
Out: 0.25 volt maximum. Bias Frequency: 105 kHz. Fast Rewind Time: 125 seconds
(for C-60 cassette). Power Requirements: 120 VAC, 60 Hz 15 watts. Dimensions: 18 W
% 5'%e H X 10 Inches D; Weight: 16" Ib. Suggested Retail Price: $379.95.

www americanradiohistorv com

When we tried to plot the response Curve for
the ferric-chrome tape sample (after resetting
the front panel-bias and equalization switches),
we were startled to discover that response
began to fall off at around 5 kHz (see the lower
trace of Fig. 3). Using the rear-panel bias
vernier control, we were casily able to restore a
reasonably good high frequency response (sce
the upper trace of Fig. 3) without degrading
the tape sample’s distortion characteristics.

The same situation held true when we first
plotted our record/play response for the TDK
SA tape. The first results of this test are shown
in Fig. 4; while Fig. 5 shows the response range

6461 1lHdY
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that can be obtained by varying the vernier

bias control from one extreme to the other TABLE 1
while the fronl-pancl bias switch is set to the RADIO-ELECTRONICS PRODUCT TEST REPORT
Chrome tape position. When the bias control is o
set to obtain flat response to beyond 16 kHz Manufacturer: Realistic Model: SCT-30
CASSETTE TAPE DECK MEASUREMENTS
' ’ R-E R-E
3 ﬁ'r ! i FREQUENCY RESPONSE MEASUREMENTS Measurements Evaluation
1 Frequency response, standard tape (Hz-kHz + dB) 20-15.7, 3.0 Excellent
"-"I 17 1 Frequency response, CRO, tape (Hz-kHz + dB) 20-14.5, 3.0 (Good) see
text
ST 1 Frequency response, other (see text) (Hz-kHz + dB) 20-16.0, 3.0 See text
dil } See figs. 3,4,5,6
[ 3 ¥
L | 1 DISTORTION MEASUREMENTS (RECORD/PLAY) AD/SA/FeCr
%5l i i Harmonic distortion at —3 VU (1 kHz2) (%) 0.9/0.7/1.2 Excelient
F l Harmonic distortion at 0 VU (1 kHz) (%) 0.9/1.1/1.5 Very good
y Harmonic distortion at +3 VU (1 kHz2) (%) 1.2/2.0/2.3 Very good
Level for 3% total harmonic distortion (dB) +7/4+7/+5 Excellent
3 SIGNAL-TO-NOISE RATIO MEASUREMENTS [
Standard tape, Dolby off (dB) (‘‘A’"-weighted) 58 Excellent
Standard tape, Dolby on (dB) (“*A™-weighted) 65 Excellent
T ———— CRO, tape, Dolby off (dB) (“A"”-weighted) 63 Excellent
siE: - L 1 CRO, tape, Dolby on (dB) (“A"-weighted) 69 Excellent
e | | FeCr tape, Dolby off/on (dB) (A’ -weighted) 59/65 Very good
. -
I MECHANICAL PERFORMANCE MEASUREMENTS
T r - Wow and flutter (%, WRMS) 0.05 Superb
] i Fast wind and rewind time, C-60 (seconds) 100 Fair
I 1 1| 1 COMPONENT MATCHING CHARACTERISTICS
I - | Microphone input sensitivity (mV) 0.3
i i ’ i I | Line input sensitivity (mV) 75
- o B ¥ Line output level (mV) 480
i I . Phone output level (mV) 38.7 (8 ohms)
i [ E Bias frequency (kHz) 105
4 !1 TRANSPORT MECHANISM EVALUATION
Action of transport controls Very good
Absence of mechanical noise Excellent
R l 1.1 ! Tape head accessibility Good
A | Construction and internal layout Very good
) ' Evaluation of extra features, if any Excellent
L b g CONTROL EVALUATION
T H Level indicator(s) Excellent
| T AR e T I Level control action Good
) ! i ¥ Adequacy of controls Excellent
- :_ pf e £ i d Evaluation of extra controls Excellent
AL ‘I E + q | ! '| OVERALL TAPE DECK PERFORMANCE RATING Excellent
o A |
5 et Al 1 | TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT
(not the values shown in Table 1), the harmon- Manufacturer: Realistic Model: SCT-30

ic-distortion content of the test tape increased
to 1.4% for a 0 VU record level (from the
previously measured 1.1%) and to 2.3% at a
+ 3-dB record level (compared with the previ-
ously measured 2.0%). You therefore have the
option of extending overall response slightly at
the expense of harmonic distortion. This op-
tion is generally available on professional stu-
dio machines, but few home cassette recorders
provide this degree of flexibility.
Signal-to-noise values shown in Table 1 (for
each tape type) correspond to readings that
were obtained before the bias control was reset
for optimum response and therefore suffered a
bit when that adjustment was made.
Wow-and-flutter measurements were about
the lowest we have read for any home stereo
cassette deck. Even the unweighted (RMS)
wow-and-flutter value was a low 0.07%.

Summary

The overall product evaluation is found in
Table 2, together with our summary com-
ments. Generally, serious audiophiles have
always eyed so-called “‘store brand” high-fidel-
ity products with some suspicion. In the case of
the model SCT-30, however, we believe it
compares favorably with other top-brand ste-
reo cassette decks in its price class and offers a
better value than some. R-E

OVERALL PRODUCT ANALYSIS

Retail price $379.95
Price category Medium
Price/performance ratio Superb
Styling and appearance Very good
Sound quality Excelient
Mechanical performance Excellent

Comments: The first three-headed cassette deck that we ever tested sold for nearly $1000. Prices

for such machines have now come down drastically, which proves that today’s high-
fidelity components offer greater value (even in the face of the shrinking dollar) than
ever before. The Realistic model SCT-30 certainly qualifies in this regard. Not only
does its three-headed configuration provide continuous monitoring of recorded
results (perhaps even more important in a cassette deck than in an open-reel machine,
because of the former’s limited dynamic range), but it allows you to adjust all critical
taping parameters so that the machine is optimized for any brand or type of tape
used.

The one feature this machine lacks is a line/microphone mixing capability, although
the serious recordist would likely want to purchase a separate line/microphone mixer
in any event. Tape wow-and-flutter was remarkably low for a machine of this type and
price category, and the use of a double head (record and play) in a single tape-head
package eliminates the need for any complex azimuth alignment procedures normatly
associated with three-headed cassette machines. It also reduces the lag-time between
the actual recording and its monitored playback version. The dual capstan construc-
tion is undoubtedly responsible for the smooth tape motion we measured, but trans-
port lever controls are also smooth-operating and extremely reliable as welt as fool-
proof.

Since Dolby circuitry had to be incorporated in this deck in any case, Radio Shack
wisely included an option that permits you to use the Dolby-decode circuitry as an
adjunct to FM listening during Dolby broadcasts. All this, plus dual-Dolby calibration
and vernier bias adjustment in an under-$400.00 machine makes the Realistic mode/
SCT-30 a real winner.

WWW.americanradiohistorv.com
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Forest Belt tells . . .

What You Need To Know
About Troubleshooting
Video Cassette Recorders

TO HEAR SOME MANUFACTURERS, YOU WOULD BELIEVE
that home video recorders have already become a
new boom product While “boom” may be an
optimistic evaluation, video cassette recorders
(VCR's) have definitely captured the imagination of
many coisumers, who have plunked down $1000
or more for a VCR and a few blank video cassettes.
With prices well below that now, and with color
cameras becoming less costly, a definite market is
forming.

Along with sales must come repairs and
maintenance. As with color TV in the early 1950’s, a
major sales inducement is the knowledge that
technical help can be found quickly and
conveniently.

As you may know, troubleshooting a video tape
recorder bears only a casuai resembiance to
servicing an audio recorder. There’s truly a lot to
learn about video cassette recorders on your way
to real understanding. But, on the other hand,
VCR’s wan't stump you. All they consist of is
electron c circuits, sprinkied with a generous dash
of mechanical systems.

You’ll find this combination of mechanics and
electron cs rather elaborate. There’s nothing to
match itin past consumer electronics servicing.
You must keep a lot of information in mind when
you analyze almost any VCR operation. However,
any reasonably competent technician can do it.

This Special Section brings you face to face with
video cassette recorders. If you're going to seli
VCR’s, and service them, you’ll want to know what
you're gzatting into. What expenditures in time,
effort amd money will you have to make?

If your decision is ‘‘go,”’ you have little time to
waste. VCR’s are already here.

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

& RADIO-ELECTRONICS

What Will You Do
About VCR's?

Whether you want to sell, service or simply use one,
you should understand how they work, how to operate them
properly and the different types that are available.

FOREST BELT

INEVITABLY THE QUESTION COMES UP:
How do you plan to participate in the
future market for home video record-
ing? After all, you're in electronics,
which alone means you have some of
the experience required. If consumer
electronics is your bag, you're already
in on the ground floor.

It must be admitted, video tape re-
corders are not for everybody. They
are a unique product, whether you
want to use them, sell them, or service
them. You may find (as I do) that it is
an enticing challenge to leasn to under-
stand these intricate mechanisms. Rest
assured that technicians who ultimately
take care of VCR's will not be ordinary
folk. A high degree of technology goes
into video cassette recorders produced
for the home market.

Moreover, there's pleasure in bring-
ing a new and different entertainment
medium to your customers, not to men-
tion profits. Video cassette recorders
for home use are comparatively expen-
sive. Whoever sells VCRs successfully
can expect satisfying financial returns.

Manufacturers of VCR's report (as is
customary with new products) *‘not
many service problems.”” However,
they refer chiefly to in-warranty break-
downs. Outside of the warranty, the
toughest problem so far is finding
someone equipped and qualified to
troubleshoot the VCR’s. And, of
course, that’s where you come in if
you're so inclined.

A video cassette recorder does de-
velop troubles, and, since it costs a
great deal, a customer is less likely than
usual to balk at sensible (profitable)
repair fees.

Beyond doubt, the most matural way
to grow familiar with a VCR is to own
one and use it. Put it through every
pace shown in the instruction bocklet.
Invent some innovative uses yourself.
Record some programs witha TV set as
monitor, and without any menitor. Get
the feel of operating a video camera.

www. americanradiohistorv. com
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Learn what kind of lighting a color
camera demands.

Another question is which VCR for-
mat should you choose. Of the several
you may encounter, only two presently
deserve close attention for home use.
Three other types are already being
phased out, and one or two newer
formats lack serious acceptance.

Concentrate on the two standard
formats: Bete-2, manufactured by
Sony, and VH3-4. made by JVC (Mat-
sushita). A large number of television
manufacturers have chosen either of
these formats for their own VCR prod-
ucts (see Table 1. which also lists
characteristics of some other formats).

If you expect to go into VCR servic-
ing in a big way, obtain one model in
each format. Future articles will tell
you what you must know to feel com-
fortable with the innards of both types.
It helps to have working units at hand
as you learn.

Servicing a VCR

So far, VCR sales have been limited;
in 1978 fewer than a half-million
units were sokd. But more are being
sold every month. The 1978 Christmas
season saw a Substantial jump in VCR
sales, plus a lot of accessories.

For service during the warranty
period, most marufacturers provide
some backup repair. Authorized repair
centers are not numerous, but they do
exist around the country. Warranty

GENERAL ELECTRIC VHS VCR

service may not aiways be convenient
except in large cities, but it is available.

Your VCR customer should rely on
you for service, in or out of warranty.
He'll want you to make the arrange-
ments for service, even if you don’t
provide it on-premises. If you plan to
charge him for handling and shipping in
or out of warranty, make that clear at
the time of the sale. Put it in writing,
signed by you and the customer.

For all the above reasons, you may
prefer to handle the servicing in your
own shop. Training is available (see
page 68). Tools and equipment require
only a modesi investment, if you're
already providing television service.
Video cassette recorders require a cer-
tain attitude and approach. The follow-
ing pages take up these considerations;
and may definitely influence your
choice — to service or not to service.

VCR Tools
And Instruments

A look at the equipment
you will need to service VCR's

IF VIDEO CASSETTE RECORDERS ARE
new to you, your first inclination might
be to assume you can work on a VCR
using the same equipment you do on
TV sets. In part, that’s true. Certain
instruments and tools suit both types of
troubleshooting. However, VCR tech-
nology places certain demands on
you that you don’t encounter with TV
receivers.

Anyone thinking about taking on
VCR servicing should expect to spend
a bit of money on test instruments.
How much depends on what equipment
you already own. Let’s take this one
step at a time and discuss what you
really need.

Mechanical cleaning/adjusting

Several major VCR suppliers offer a
kit of tools for making mechanical ad-
justments. Fortunately, the circuits in-
side all VCR’s are very similar — at
least within each format. The tools for
servicing an RCA VCR work equally
well for a Magnavox or any other VHS
machine. (RCA Part No. 199049, priced
just over $500, includes test/alignment
tape and all mechanical jigs and tools.)
So do Zenith tools fit most Sony Beta-2
units. The differences between units
are mostly in the cabinet fastenings or
the like.

Certain hex-type hardware in either
format is made in metric size. Plan to
invest early in a set of small metric-size
wrenches. Even coil slugs have metric
openings, and the correct alignment
tools are part of the prepackaged ser-
vicing kit for each type of VCR.

ALIGNMENT and troubleshooting that includes
the video heads calls for a prerecorded cas-
sette that manufacturers make available (at a
price) to servicers.

Vital positioning fixtures for cassette
holders are an absolute necessity. A
tool kit for VHS recorders includes
torque gauges and a tension scale, all
vital for critical tape-transport adjust-
ments. If any of these adjustments is
out of tolerance, the entire machine can
shut down. The Beta-format servicing
package from Zenith includes a
torque-measuring cassette. This cas-
sette is a bit easier to use than torque
gauges, but, of course, it doesn’t fit
VHS machines. A few special screw-
drivers can round out your collection of
nonstandard tools.

Routine maintenance of a video cas-
sette recorder includes cleaning. Heads
and tape-path components must have
oxides, dust and film swabbed off every
500 hours of operation.

Cleaning kits are available. Or you
can buy your own supply of long-stem
cotton swabs and Freon TF solvent
(don't use alcohol). A soft, lintless
patch such as that available at some
drug stores in the baby-goods depart-
ment is recommended for cleaning
larger sections but not the tape heads.

Cleaning drive parts is a must for
trouble-free operation. Drive wheels,
pulleys and rubber belts seem to attract
grime. Even mild slippage can seriously
degrade performance, or even shut the
machine down. Also plan on replacing
rubber belts every thousand hours or
thereabouts.

Finally. most critical of all, in the
mechanical portions of a- machine, is
lubrication. It’s cntical in three ways:
in the lubricant you use, how much,
and where you apply it. | recommend
that you buy lubricant Kits for both
Beta-2 and VHS-4 types of VCR’'s.
RCA sells a VHS lube kit (RCA Part
No. 199050) for under $20.

Follow the VCR manufacturers’ lu-
bricating instructions carefully. If you
lubricate correctly, this will avoid add-
ing technician-induced troubles to any
others.

General test equipment

The instrument used most in VCR
servicing is a digital multimeter. Some
service data of course calls fora VTVM
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NARROW TOLERANCES of some voltages in
VCR servicing recommend at least a 3%-diglt
multimeter.

and some for a VOM. Your own pref-
erence should really influence your
choice. However, many voltage toler-
ances are rather close in VCR elec-
tronics. In those instances, you are best
served by an accurate DMM.

You measure DC voltages mostly.
The only time you might want to use an
analog-type meter is when you have a
zero-center adjustment to make. Even
that’s easy enough with a digital meter
that has automatic zeroing and polarity
reversal.

You need an RF-IF alignment setup
about as often as you do in ordinary TV
receivers, perhaps even less. Video
cassette recorder tuners and IF strips
are state-of-the-art designs — some
tuners are the new digitally tuned
type. Not mu:ch alignment will be called
for. But when the VCR does need it,
make sure to use good-quality, not in-
expensive, alignment gear.

An audio signal generator comes in
handy. Some Beta-format adjustments
require it. It’s also useful for tracing
audio-track problems, whether in
dubbed-over material or in the regular
voice-recording channel.

In addition, there are some specific
instruments you simply cannot do
without. One is a really good oscil-
loscope. Another is a color video
generator. A frequency counter is
probably an instrument you’ve never
used, at least not in TV servicing. You
need one for VCR troubleshooting. Be-
cause frequency counters are so
important, we’ll take a look at them and
their requirements separately.

NEW TO TELEVISION servicing, frequency
counter occupies important place in VCR tiou-
bleshooting.

Last, although far from least, you
need a test cassette for both types of
VCR. The cassettes prepared by the
manufacturers are expensive, but are
worth every cent of their $100-or-so
price. You cannot match them yourself
without lab-grade signal sources.

RCA’'s VHS test/alignment cassette
can be used on any VHS machine. Its
tape contains several minutes each of
carefully prescribed test signals. These
signals include monochrome video pat-
terns; EIA-type NTSC color-bar pat-
terns; a series of multibursts at 0.5
MHz, 1 MHz, 2 MHz, 3 MHz and 4
MHz, for checking frequency re-
sponse; control tracks for standard-
play (SP) and long-play (LP); plus
sound with some of the signal patterns.

For Beta-format machines, the
Zenith test/alignment cassette contains
S minutes of a 75% (saturation) NTSC
color-bar pattern; 5 minutes of a
monochrome test pattern, half of that
time combined with a 333-Hz audio and
the rest with a 5000-Hz tone. All this is
recorded at the two-hour or LP speed.
The cassette then continues (in the
one-hour mode) with another 5 minutes
of color bars with 3000-Hz sound; §
minutes of monochrome with 7000-Hz
sound; and, finally, a swept RF test
signal for making certain video
frequency-response tests.

Using &n oscilloscope

Whatever your feeling about oscil-
loscopes for TV servicing, do not try to
repair a VCR without a good triggered
oscilloscope. If you don't use one, you
will not get very far in your work. If
you don’t really know how to use a
dual-trace triggered oscilloscope, learn
how right away.

(Editor’s note: The May 1978 issue of
Radio-Electronics published an entire
section called ‘‘What You Need To
Know About Triggered Oscillo-
scopes.”” Back issues are available for
$1.50 each. Request the May 1978 is-
sue. Also you can get a Service Train-
ing Manograph entitled ‘*‘Triggered
Oscilloscopes — Four Hours to Famil-
iarity,’’ that teaches you how to use a
basic triggered scope. You can obtain it
for $12.50 postpaid from Forest Belt,
Box 68120, Indianapolis, IN 46268.)

The oscilloscope you use for VCR
work must be a dual-trace instrument.
It should have a bandwidth capability
of 1S MHz or greater; a S-mV-per-
division sensitivity (or better); and an
X-Y feature that is easy to set up
because you will occasionally have to
arrange a vector display.

The manner in which the scope is
triggered is important. You must be
able to trigger it internally from either
channel and, of course, externally. For
some video tracing, a built-in TV inte-
grator is a must, SO you can use internal
triggering for video frames. Or, if the
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SENCORE INSTRUMENT has its own video and
color bar patterns, plus multiburst for fre-
quency response tests.

HF-Reject feature has a cutoff point
somewhere below 12 kHz or so, you
can manage all right with that.

I prefer a triggered scope that allows
a manual choice between alternated-
trace swiiching and chopped modes.
Some scopes make this choice automa-
tic, ganged with timebase switching.

Some scopes even allow you to
choose triggering, during alternated-
trace switching, from both channels —
that is, from first one and then the other
as the traces switch. This is the macst
versatile arrangement. since it facili-
tates stabilizing two waveforms that are
not necessarily at the same frequency
or repetition rate.

Look for lots of little factors in the
scope you buy:

1. Graticule illumination.

2. A beam that’s bright enough at fast
sweep speeds without degrading the
focus.

3. Tight round beam size for display-
ng the cleanest detail in complex
waveforms.

4. Distinct, definite triggering con-
trol.

5. Operating controls on the frant
panel grouped logically instead of
helter-skelter.

6. Stable warmup without position
changes in the traces beyond the first
two or three minutes.

7. Accurate timebase calibratians
and accurate Y-axis calibrations.

DUAL-TRACE oscilloscope, with bandwidth 15
MHz or more, is needed for VCR troubleshoot-
ing and adjustments.
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DELAYED TRIGGER feature in more expensive
oscliioscopes enables viewing waveforms you
could not otherwise display.

One feature that really helps during
certain VCR servicing procedures, al-
though you can manage without it, is
the delayed trigger. This feature makes
a scope more expensive; delayed-
trigger sweep is what | would term an
advanced feature. Not every technician
even knows how to use it. However,
delayed-trigger operation can offer dis-
tinct advantages because it lets you
observe portions of a waveform that
you cannot view any other way.

If you're buying a new triggered
scope and can afford the extra cost,
buy a scope that has delayed trigger.
You won’t regret it. If you don’t have
the extra cash, you can purchase any
good dual-trace scope such as the one
described. You cannot service video
cassette recorders without one.

Color video generator

Most VCR makers recommend an
NTSC-type color video signal for
checking out their units. They generate
an E1A-standard color-bar pattern.

On a TV screen, this color-bar pat-
tern contains eight bars of color across
the top half of the screen. The chroma
of these eight bars is phased to create
white, yellow, cyan, green, magenta,
red, biue and black from left to right.
Chroma saturation has been carefully
set to 75%.

The bottom half of the screen dis-
plays one bar of chroma with Q-phase,
one in minus-I phase, then a block of
100% white for reference (often termed

WAVEFORMS generated by NTSC/EIA color bar pattern. Left pattern is
triggered at trame rate. Right Is triggered at horizontal line time, and

a window or a superpulse), and a block
of reference black. The photographs
show how this signal looks on a TV
screen, and how one line and one frame
appear on an oscilloscope.

An advantage of the NTSC signal is
that most of the VCR manufacturers
have produced their service data using
this kind of signal. It’s what test cas-
settes include for the chroma-bars por-
tion of the tape. (But do not depend on
the test cassette for troubleshooting;
the few minutes of chroma on a test
tape does not last long enough for most
diagnosis. Also the tape wears fast; use
it only for adjustments where tape
heads and playback system are in-
volved.)

Generators of keyed-rainbow pat-
terns are more numerous and gener-
ally less expensive. There’s no good
reason not to use one except that the
service data shows NTSC patterns.
However, that need not deter anyone
who is familiar with keyed-rainbow pat-
terns and phases. A keyed rainbow is
actually easier to interpret in vec-
torscope displays. All that’s missing is
the stairstep luminance pattern that an
NTSC generator provides. Keyed
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MOST VCR DATA shows waveforms based on
what's called NTSC color bar, which is actually
an Electronic Industries Assoclation standard
test pattern.

rainbow displays impart a certain type
of luminance information, but not
gray-scale data.

A new type of video generator, the
Sencore model VA48 Video Analyzer,
generates unique color and mono-
chrome patterns for video repair, such
as a multiburst, useful for response
evaluation and adjustments in a VCR.

You have to learn to interpret these
unfamiliar patterns and waveforms, but
the manuals and guides accompanying
the instrument explain how.

When you can afford one, you will
probably want an NTSC generator.
There are only a few models presently
available; but others are being readied,
according to test instrument manufac-
turers. In the meantime. don’t let the
lack of ome keep you from trou-
bleshooting VCR’s.

Frequency counter

Here’s an instrument that may be
new to you. If you have only worked on
TV sets, you probably don’t own a
frequency counter. You may never
have used one, but you need a fre-
quency counter for certain VCR mea-
surements and alignments.

Avoid low-cost medels. Accuracy
and dependability are important. For
VCR's, you need at least a 7-digit fre-
quency counter. An B8-digit model

would be better, but is generally more
costly.

The frequency counter’s sensitivity
ought to lie in the vicinity of 20 mV
RMS. This means a weaker signal

TOP ROW of bars, with chroma shut off, makes
gray scale. Large white window forms refer-
ence for video peaks; black square reaches to

sync tips.

might not give a stable count of the
frequency fed in. Most signals you'll
measure are stronger than 20 mV.

The counter’s frequency range need
not be extensive. One that extends be-
yond 30 MHz can be used for CB
troubleshooting. A frequency counter
that extends even higher can be used in
checking out various FM two-way fre-

shows overlapping result of lines In upper and lower portions of the test
pattern.
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quency bands. However, for trou-
bleshooting VCR's, a range to 20 MHz
or 30 MHz is adequate.

Next to sensitivity, the accuracy of a
frequency counter is its most important
characteristic. Accuracy should be no
worse than 0.0005%, which is 5 PPM,
plus or minus one least-significant digit
(usually 1 Hz).

Check the specs of any frequency

counter you're interested in. If they
meet the criteria listed above, you can
easily check the accuracy by compar-
ing its count to a TV-station-controlled
horizontal-sync rate. (During color
programs, this rate is 15,734 Hz; it
makes a good standard reference.)
Obviously VCR troubleshooting re-
quires specific equipment. Don’t fool
yourself into thinking you can make do

without the stipulated test equipment.

The requirements are not over-
whelming. Top-notch service techni-
cians have most of these instruments
anyway. You should also, and know
how to use them. If you don't it’s easy
to learn how. If these test instruments
seem too complicated for you, then
video cassette recorders will be too;
but that is truly doubtful.

gervicing VCR's -
a fundamental approach

5 easy steps to troubleshooting VCR's—
a detailed look at each step and what is required.

THERE'S NO DOUBT ABOUT IT, VIDEO
cassette recorders are complicated. But
any reasonably competent technician
can learn to service them. Whatever
their complexities, VCR's respond
readily to knowiedgeable, logical trou-
bleshooting. Two things are needed: an
understanding of how a VCR operates,
and a logical troubleshooting system.

Other issues of Radio-Electronics
have mentioned my system of trouble-
shooting called Easi-Way Servicing.
This planned method consists of five
steps that take you smoothly to the
source of trouble — the actual defec-
tive component.

Easi-Way Servicing is as much a way
of thinking as a way of doing things.
You can adapt this sort of reasoning to
mechanical systems as easily as to elec-
tronjc systems, which is necessary in
VCR servicing. A VCR contains a di-
verse mixture of electronics, mechan-
ics and unusuai combinations of the
two. So . . . let’s use the Easi-Way
Servicing approach to VCR troub-
leshooting.

Five easy steas

First, divide a piece of electronic
equipment according to its various
functions. A VCR, for example, has
eight basic functions that take place
inside the deck:

1. Power supplies.
. Threading/unthreading the tape.
. Tape transport — mechanical.
. Tape transport — speed control.
. Tape heacs’ speed/position control.
. Electronic to electronic (E-E) —

DU besWwWN

camera or off the air, through VCR to
monitor.

7. Recording electronics — video/
chroma/sound.
8. Playback electronics — video/
chroma/sound.

These functions all interrelate in sev-
eral ways. Nonetheless, each is a rec-
ognizably individual function in and of
itself. Only a familiarity with VCR op-
eration can prepare you to identify each
function accurately. You accomplish
that by understanding how each fits
into the overall operation of a VCR
deck.

Step One: Analyze the Inoperative
Function — In this first step, you at-
tempt to operate the machine and then
analyze which fanctions or operations
fail to perform as they should.

Right away the first complication
arises. Several functions in a VCR, as
in other electronic equipment, depend
on other functions. For example, if any
of the power supplies are inoperative,
very little else can operate.

Often, finding several functions
inoperative directs you to which one
actually contains the fault. And very
likely, it’s the first function in the chain
of interdependent operations. As you
gain experience with how a VCR
works, you’ll develop a ‘‘feel” for
which function is most likely at fault
when several quit working.

The word analyze simply means that
you study the attempt at normal opera-
tion, noting what fails to work. Some-
times you use test instruments to verify
your analysis. Again taking the power

supply as an example, a digital mul-
timeter tells quickly which voltages are
alive and which are missing or incor-
rect. Or, suppose the tape deck plays a
prerecorded tape OK, but your cus-
tomer finds it difficult to make a cas-
sette of his own. Analysis suggests
there’s a fault in the recording elec-
tronics. (The symptom actually tells
you-even more, but we’ll discuss that
further along.)

The object of this preliminary
analysis is to weed out and to eliminate
from your troubleshooting efforts
those functions that are working OK.
Thus, you won’t waste time searching
for trouble where there is none.

Step Two: Diagnose the Affected Sec-
tion — In this second step. you must
recognize that each function occurs be-
cause of certain sections. In electronic
functions (as I have defined them), sec-
tions are large blocks of circuitry that
handle one or two specific signals.
Mechanical functions can be broken
down into operations instead of sec-
tions. Let’s look at some examples of
both.

In the playback electronics function,
for instance, a section is devoted to the
chroma portion of the playback signal.
Another section deals with luminance
signals. Still another section processes
sound from the audio track of the cas-
sette you're playing back. Another sec-
tion deals with the control track. Each
of these sections handles a specific
signal. in a particular way.

In considering mechanical functions,
various operations fall under the func-
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FROM CAMERA or built-in tuner to FM modulator, these stages process luminance portion of signai

for VCR, and hence Is called the luminance section.

tion called tape drive or tape transport.
Certain mechanisms operate only when
the tape is being transported forward
for playback or record. Others operate
for the rewind function, and still
another set for the fast-forward func-
tion. On recorders that have a pause
feature, this function brings more
mechanisms into play. Each operation
can be considered separately as a *‘di-
vision’”’ of the overall tape-transport
function.

You can restate Step Two for
mechanisms, by substituting the word
operation for section. (It would then
read: Step Two: Diagnose the Affected
Operation.)

The thinking method stays the same
for both cases. You simply divide the
function up into its component sections
or operations, and decide which is mis-
sing or failing to accomplish what is
expected of it.

Step Three: Locate the Faulty Stage
— When you think about troubleshoot-
ing, imagine the sections divided
into stages. Your goal is to isolate the
single stage that is fauity to avoid wast-
ing time troubleshooting other stages
unnecessarily.

As before, there are many interrela-
tionships among these stages. A certain
knowledge of how much (or little) one
stage depends on others can lead you
fairly directly to what you're looking
for.

To recognize some examples of
stages within a section, consider what
you find in the luminance section of the
record function. For Easi-Way Servic-
ing, I define a stage as a transistor or
transistors (or a tube), and the compo-
nents and wiring around it; a stage
processes in some way the signal(s)
that dominates the section.

Figure 1 is a partial block diagram of
the luminance section in the record
function. Sometimes there is more than
one ‘‘active’’ component in a stage,
and in some instances there are none

(unless you consider a diode, delay
line, or special filter an active compo-
nent).

All these stages process video sig-
nals. It is beyond the scope of this
article to go into detail on how all this,
or any other stage in the luminance
section, works. This quick run-through
aims only to give you some idea of how
to think in terms of stages.

A signal from the camera, or from the
tuner/IF/demodulator section of the
VCR deck, feeds into a buffer-amp
stage. A bandpass filter picks out
chroma signals and sends them on to
the chroma section.

A low-pass filter blocks the chroma
and feeds video and sync signals to a
group of three stages that control the
video level: a video amplifier, an AGC
detector and an AGC-controlled am-
plifier. The object of these stages of
course is to stabilize the level of video
(or luminance or Y-signal, whichever
you prefer to call it) that is fed on to
succeeding stages.

As is often the case in modern elec-
tronic equipment, several stages fit in-
side a single integrated circuit. This
shouldn’t bother your troubleshooting,
but you should recognize that they are
situated inside the IC.

After the signal leaves the video
amplifier, it goes through a system of
pre-emphasis. The standard-play (SP)
or long-play (LP) switch is sometimes
called the 2H/4H switch because in the
VHS-4 format it sets the machine for
either two-hour or four-hour recording.
This switch determines how much
pre-emphasis is applied.

The signal goes through more stages,
also inside an IC. Then, the signal is
clipped both in the white (video) direc-
tion and in the black (sync) direction.
Finally, this pre-emphasized video sig-
nal, which is being held at a precise
amplitude, goes to the FM demodulator
— a different section.

Meanwhile, the video signal is also

taking another path called the
electronic-to-electronic (E-E} path. A
buffer feeds it thromgh a RECORD-
PLAYBACK switch.

In the record function, the signal
goes through an amplifier, some mixers
(which happen to mix the cofor and
sync signals back in) and 2n oulput
amplifier. In between., a muting clamp
stage blocks this signal path whenever
a particular operating mode (such as
Pause) demands it.

The restored signal goes to two put-
puts. One output is a video output jack
on the back of the set. This allows a
studio-type video monitor to be used.
The other output goes to an RF mod-
ulator or converter, which lets you
monitor the recording signal with an
ordinary color TV receiver.

As you have probably figured out,
signal tracing with an oscilloscape can
locate any faulty stage in this section. A
scope shows whether the AGC works
properly. It lets you find a stage any-
where along the way that blocks the
video or Y-signal. It can find whether
the mute stage works as it should. It
lets you test the clipper stages

In other words, an oscilloscope is the
best test instrument for locating a faulty
stage in a section like this. Cf ecourse,
other instruments and technigues may
suit other sections better.

Step Four: Isolate the Troubled Cir-
cuit — Stages consist of circuits; some
of them are DC circuits, and some are
signal circuits. A few. in certain sec-
tions and stages, are AC power cir-
cuits.

Any stage has an input and an output
circuit, and it can have more than one
of each. A transistor stage has DC
supply circuits for the emitter, base and
collector. It may be associated with
tuned, R-C timing, delay or fesdback
circuits.

An IC, in addition to incorporating
many stages and circuits, must connect
to input and output circuits and at least
one DC supply circuit. You will also
find ground circuits, decoupling or
bypass circuits, and capactior or trans-
former coupling circuits. Sometimes
control circuits are outside of an IC, or
in conjunction with some transistor or
diode.

How you isolate any troubled circuit
depends greatly on what the circuit is
supposed to do. Your oscillescope is
good to use for signal circuits, and it
also works in AC power circuits. For
DC circuits, in general, you should use
a digital multimeter, using it either as a
voltmeter or an ohmmeter.

In order to understand this better,
take a look at the diagram in Fig.
2. At random, I have selected a transis-
tor stage from the automatic LF/SP
section of a VHS deck.

These switching stages are activated
manually by the sp/Le switch. When
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FROM AUTO-SENSING STAGES
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VCR’s, its essential to know where
available training. Here’s a few tips

TWO DC-COUPLED stages for switching between long-play and standard-play show how circuits
make up stages.
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you turn the switch to the Long-Play
mode, 12 volts DC forward-biases
diode D1 and places a positive voltage
at the base of Q!. This voltage
forward-biases Q| and brings its collec-
tor low. A low forward bias on Q2 has
the opposite effect, making the Q2 col-
lector go high.

This sequence reverses when you
switch to the Standard-Play mode. Vol-
tage is removed from DI, the collector
of QI goes high, thus biasing Q2 heav-
ily forward. The Q2 collector goes low,
which signals other stages and sections
in the VCR to operate in the faster-
speed mode.

During playback, it doesn’t matter in
what position you place the Lp/sp
switch. A DC voltage, developed from
control-track sensing stages and
applied through D2, takes over control
of Ql.

The input circuit of Q1 consists of the
switch, D1 and the two resistors con-
nected at the base. Since these stages
are DC amplifiers, no signals are in-
volved, and there is no need for
capacitors or coils as input coupling
devices. The output circuit of Q1 has
R3 as the load, R4 as the coupling
resistor and RS as the input load resis-
tor for Q2. The output load circuit for
Q2is R6.

Direct-current supply circuits for QI
and Q2 are equally easy to see. Both
transistors have their  emitters
grounded. Both are fed collector vol-
tage through a series supply resistor
(which is the load circuit when you
think in input-output terms). The base
bias circuit for QI involves R1 and R2
as well as whichever diode is operating.
The base bias for Q2 is set by the
divider circuit, which consists of R3,
R4 and RS, with QI as a variable ‘*re-
sistor.”” You can also consider R2 and
RS as base-return paths or circuits.

Step Five: Pinpoint the Defective
Component — When you reach this
final step, your work is almost over.
Once you identify the problem circuit,
it is only a matter of moments to pin
down the defective part — usually.

How you test components depends
on your own preference. Some pinpoint
faulty transistors, diodes, resistors and
even leaky capacitors with DC voltage
measurements. Occasionally that’s not
possible, but it works well in most
circuits.

Others use a component substitution

method. This is not practical however
when the component is expensive.
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For an IC, checking out a defect may
seem difficult. Your best bet lies in
using a four-step test procedure:

1. Check all incoming signals with
your oscilloscope. If various modes of
operation or functions are involved,
test in each of them.

2. Test all signai outputs from the IC.

3. Measure DC voltages that should
be applied to the IC. In particular,
make sure the main V. voltage is
applied.

4. Verify that DC output voltages or
levels are correct.

From this procedure, you can be sure
that if all signals and DC voltages go in
OK but some don’t emerge as they
should, the IC or its connections are
faulty.

Warning: Make sure you have traced
all the interrelationships that occur in
and around IC’s. For example, one IC
in the head-wheel drive section appears
to be defective if certain current feed-
back stages don’t work as they should.
Certain stages in the IC are curtailed,
and as a result, certain outputs and
other inputs are fouled up. Because all
this can become rather complex, it is
important to understand what’s neces-
sary for a particular stage or IC to work

properly.

Summary

This represents a definite usable
technique for troubleshooting VCR’s.
While we have not tried to familiarize
you with actual VCR systems, more
specific details of important sections
and functions will be discussed in fu-
ture issues.

TRAINING 1S A VITAL KEY, SINCE VERY
few can learn how to troubleshoot a
VCR without seme help and guidance.

Where can vou get such help? Al-
though the VCR is a comparatively new
product, there are several ways to put
yourself on top of this potentially thriv-
ing service opportunity. Here are a few
possibilities:

1. First, acquire a VCR of your own.
Some manufacturers won’t even offer
training or service data until they know
you own a unit. This practice is not a
way to sell more VCR tape decks. It
merely recognizes the fact that familiar-
ity with the instrument is necessary.
VCR’s are not simple to understand,
and you must see them operate.

Once you have a VCR, use it. Study
all the different things it can do, and
how it must be hooked up and manipu-
lated to accomplish them. Then you
will be able 10 recognize the customer’s
mistakes from the machine’s fauits.

Remove the top and observe what
goes on in the mechanisms inside the
VCR. At this early stage, don’t take
anything apart because putting it back
together may be — and often is —
critical. You will find there is no substi-
tute for this experience.

2. One obvious way to learn is
through reading magazine articles and
books on VCR operation. The only
trouble with this is that not many arti-
cles, and even fewer books. have been
written on the subject. Two future
*“What You Need To Know'* Sections
in Radio-Electronics deal in detail with
troubleshooting VCR decks; one will
cover the VHS-4 format; the other, the
Beta-2 format.

3. A recent issue of Sencore News
(published by Sencore, the test equip-
ment manufacturers) describes how
video cassette recorders work. The ar-
ticles teil how to use the Sencore model
VA48 Video Analyzer for iroubleshoot-
ing VCR equipment. Sencore will pro-
vide you with 2 copy of the publication;
just send in your name and address,
and mention this article in Radio-
Electrenics.

4. Fature issues of the Service Train-
ing Monagraphs will deal with video
cassette racorder troubleshooting. The
Monographs are obtained by subscrip-
tion. The price of a subscription to the
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Learn

n learning to troubleshoot
0 go to get the best
on going about it the right way.

Modern Video Servicing category,
some issues of which deal with TV
troubleshooting, is $65 (for six Mono-
graph issues) after January 1, 1979.
Just write Box 68120, Indianapolis, IN

46268.

A few selected Forest Belt Training
Programs are being put on audio cas-
settes, with worksheets for group train-
ing. These are called Self-Trainer Kits,
write to the above address for titles and

prices.

QUASAR VH5000 VCR

5. A few VCR manufacturers have
training material, but, so far, it’s not
easy to get hold of these materials.
Your best bet would be to ask a local
dealer who handles the brand of VCR
you’re interested in. Table 00 lists some

well-known brands.

P
savect resimies

MONOGRAPH

RCA Selectevision

Manufacturer’s service data consists
mainly of schematics and diagrams,
along with PC-board layouts. Xey ad-
justments are described. The most
helpful contain detailec circuit descrip-
tions, but not many do. Unless you are
a warranty service dealer, you may
have to be persistent 1o get this data.
Work through your VCR dealer
whenever possible.

Independent service technicians can
purchase RCA service data for the
VBT200 video cassette recorder for
$19.95. The address is RCA Consumer
Electronics Group, Technical Publica-
tions Dept. 1450, 600 North Sherman
Drive, Indianapolis, IN 46201.

Sony has prepared a set of video
tapes that describe how to service their
Beta-format machines. The tapes are

PUBLICATIONS that offer VCR servicing help, Clockwise from top left: Forest Belt's Service Training

MONOGRAPHS; Howard W. Sams PhotoFact Speclal VCR Series; Issue of Sencore News.

expensive (as videotaped instruction
always is) but they offer a painless way
to learn. For information, write Sony
Corporation, Service Dept., 47-47 Van
Dam Street, Long Island City, NY
11101.

6. Howard W. Sams & Company,
Inc., has a new PhotoFact specialized
series for VCR’s. There are six vol-
umes to date:

VCR-1 Sony SL7200, A

VCR-2 RCA VBT200

VCR-3 Zenith JR90O0OP, W
VCR-4 Magnavox VH8200BROI1
VCR-§ JVC

VCR-6 Panasonic

The best feature of this series is the
easy-to-follow Sams Standard Nota-
tion schematics, photos that indicate
parts, adjustments and circuit test
points on the PC boards; and the parts
substitution lists (where substitution is
possible). If your dealer doesn’t have

MAGNAVGX VHS VCR

them, you can order them direct. Send
$17.95 per volume to Howard W. Sams
& Company, Inc., Dept. FBRE. Box
558, Indianapolis, IN 46206.

7. The Electronic Industries Associa-
tion trained several college instructors
last year how to service various VCR
formats. These instructors, in turn,
taught selected vocational school, high
school and other college instructors.

To find out who in your region is
VCR-qualified, call up your local
schools. If they have no information,
write EIA Consumer Electronics
Group, 2001 Eye Street NW, Washing-
ton, DC 20006, to find out which uni-
versity nearest you sent an instructor to
the Summer 1978 Instructors Training
Program. Then, write that university,
care of the electronics department, and
ask if any of your local schools sent
instructors to their subsequent VCR
training seminars. R-E
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Receivers

FOREST BELT

IN THE FEBRUARY 1979 ISSUE, WE DIS-
cussed how to use signal generators in
troubleshooting a communications re-
ceiver and looked specifically at the FM
detector and limiter circuits. This month
we continue the discussion with RF and
IF troubleshooting, RF alignment and
the oscillator stages.

RF and IF troubleshooting

When you get around to checking the
RF and high-1F circuits of a communica-
tions receiver, you can manage most of
the troubleshooting using a highly accu-
rate and stable signal generator. If your
generator’s accuracy is not digital-close,
add a frequency counter. You'll see why,
shortly.

In troubleshooting, check the high-1F
stages first. Figure 1 shows the block
diagram of these stages in a double-
conversion receiver. The procedure is
simple.

First, make sure the discriminator is
calibrated (see the February 1979 issue).
Now meter the discriminator. Set your
accurate signal generator precisely for the
high IF; and feed the signal into the base
or input circuit of the first mixer.

Next. find the frequency adjustment

l : AF FIRST

AMP MIXER

T

- FIRST
I_m H O5CILLATOR

Troubleshooting
Communications

The continuation of an earlier discussion
on selecting and operating RF genera-
tors and other equipment used in servicing
and aligning communications receivers.

0+

for the second oscillator, if there is one. It
is usually a small trimmer capacitor.
Using discriminator metering as your
indicator, adjust the crystal of the second
oscillator for a precise zero-center read-
ing. Caution—this is correct only if your
signal generator is producing an extreme-
ly accurate high-IF signal.

With a less costly signal generator,
proceed in a different manner. Forget
about discriminator metering; just con-
nect your frequency counter 1o the output
of the second oscillator. Then, adjust the
crystal trimmer for a frequency count
that is precisely correct to produce the
low |F when mixed with the high IF.

If this frequency is not listed with the
crystal, you can find out what it is by
subtracting the low IF value from the
high IF value. For example, with a high
IF of 10.7 MHz and a low IF of 455 kHz,
subtract 455 from 10,700 (both in kilo-
hertz). The crystal should hold the sec-
ond oscillator percisely at 10.245 MHz.
A 7-digit counter reads 1024500 when
you have the trimmer exactly right.

Once the second oscillator is correct,
you can depend on a zero discriminator
reading to verify the accuracy of your
signal generator setting.

HIGH T0
o . %ff:: - LOW-IF
ANPE AMPS

!
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FIG.1—ORDINARY DUAL-CONVERSION RECEIVER lends itself readily to RF and IF troubleshooting

by alignment.

wnany ameadicanradiohictaon, com.

Shift your metering now to the limiter.
Reduce the signal level enough to keep
the limiter reading somewhat less than
maximum. But use sufficient input signal
to produce some quicting and a noticeable
limiter reading. Now, adjust your high-
IF coils for a maximum reading at the
limiter test point. Reduce signal as
needed to avoid a flattening out of the
meter reading.

Once the IF coils are peaked, use the
filter-checking procedure described earli-
er to check high-1F crystal filters. If your
generator has decade frequency controls,
flip the switch for 2 kHz above and 2 kHz
below the center frequency (10.7 MHz in
this example). Note the noise level in-
crease on both sides of center frequency;
they should be about equal.

This noise level balance is the best way
to assess filter action, short of running a
sweep-response curve. A defective crystal
or ceramic filter often has a response that
is extremely tilted at its center frequency.
Otherwise, a filter shows up bad simply
by not passing along any signal at all. This
is easy to determine by using your signal
generator to inject a signal before and
after the filter.

If convenient, observe the limiter me-
ter reading as you flip the frequency 2
kHz above and below the center frequen-
cy. Both the noise level and the limiter
reading can help you discern whether or
not the filters are “centered” as they
should be.

RF alignment/troubleshooting
Servicing the RF section in a dual-

conversion receiver is much the same as

for the high-1F section. You set the first
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oscillator, peak the multipliers (if there
are any) and finally adjust the RF stages.
As usual, any discrepancy detected in
making these adjustments provides the
quickest clue to the source of trouble.

Figure 2 shows the schematic of the
RF and high-IF stages. The coils and
trimmers indicate how many adjustments
a receiver may require.

Adjustment 1: Set the second oscillator
frequency if the crystal has a trimmer. If
not, just use a frequency counter to check
that this frequency is nearly correct; in
this case, within 0.001%.

Suppose the high IF is 5.5 MHz.
Subtract 455 kHz. The second oscillator
must run at 5045 kHz. At a rolerance of
0.001%, your frequency counter should
measure an oscillator frequency some-
where between 5044.949 kHz and
5045.050 kHz. Adjustments 2 and 3 are
for high-1F peaking, using the limiter as
an indicator.

For the RF section, use the same
procedure as before, depending on wheth-
er your generator is highly accurate or
just an ordinary model. However, the unit
must be very stable, or you will waste
time trying to keep the frequency close
enough for accurate adjustments. Feed
the RF signal into the antenna jack.

The Fig. 2 receiver is a multiple-
frequency unit, with four first-oscillator
adjustments: adjustments 4 through 7. If
your generator is not highly accurate, use
your frequency counter to adjust the
crystal frequency. The service manual
should show each crystal frequency.

If you don’t happen to know the
frequencies, you can figure them out if
you know the frequency to be received
and the multiplier factor if there is a
multiplier stage. The procedure goes like
this:

hte "“‘HUF“K\—_L ®
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¢ H]l—'fl(c—% @
e 0L O

|
FREQ SW (OC)

He—)

Subtract the high [F (in MHz) from
the frequency to be received, which
should also be in MHz carried at least to
three decimal places. Then, divide that
mixer-injection frequency by the multi-
plier factor. This gives you the actual
frequency the oscillator must generate.

Using an example from the Fig. 2
receiver, figure out the crystal frequency
for receiving 155.370 MHz. The interme-
diate frequency 1s 5.500 MHz. Subtract
that value from 155.370 MHz. The injec-
tion frequency for the mixer, therefore, is
149.870 MHz. Multipliers in this partic-
ular receiver work at X4 and X3. So,
divide the injection frequency by 12. The
oscillator must run at a frequency just
barely above 12.489 MHz.

In fact, it is important that the oscilla-
tor be even more accurate than that, since
you have calculated the frequency only to
within kHz (12.489 MHz is 12,489
kHz). Your frequency counter should
deliver even better resolution. Therefore,
carry the division result to six decimal
places; or all the way down to within one
Hertz of exact oscillator frequency. If
carried to that precision, the oscillator
should run at 12.489166 MHz. A 7-digit
frequency counter will read 12.48916
MHz or 12.48917 MHz.

Setting the oscillator by this method
produces reasonably accurate results.
Later, you will learn how to “net” the
receiver into the system where it is oper-
ated to refine the accuracy even further.

A highly accurate, digitally locked sig-
nal generator lets you set the first oscilla-
tor in the receiver using the previously
calibrated discriminator as an indicator

For the example given above, simply
feed in a highly accurate 155.370-MH¢z
signal. Adjust the first-oscillator frequen-
cy trimmer in the receiver for a precise

D) 3

zero reading at the discriminator. Use a
strong signal, so that the receiver limiters
are driven to full himiung. If you've
performed your earlier adjustments cor-
rectly, this brings the receiver close to its
final frequency. Using any method, set
the oscillator on cach frequency to be
received

Next, reduce the RF input level from
the generator enough that the limiters no
longer limit fully. You can always tell
when this happens because a bit of receiv-
er-circuit noise becomes audible, and the
limiter reading drops below maximum.

Connect your meter to the himiter test
point. Set the receiver frequency selector
to whatever frequency is closest to the
midway point between the highest and
lowest frequency. Set the generator for
that frequency.

Adjust the oscillator-output coils (none
are shown in Fig. 2) for a maximum
limiter reading; and make this adjustment
for all the multiplier coils. In Fig. 2, this
is shown as adjustments 8, 9, 10 and 11
Peaking the coils sends more signal to the
first mixer, and ultimately also to the
low-1F section. This is why the limiter
reading can be used as an alignment indi-
cator for these multipliers.

Incidentally, note that the second mul-
tiplier “stage” evolves around a diode.
This is ssimply a nonlinear device to clip
the RF cycles and create harmonics. The
tuned circuits you adjust (9, 10 and 11 in
Fig. 2) peak the third harmonic. The first
multiplier and coil (adjustment 8) build
up the fourth harmonic of the oscillator
signal. Together, they form a X 12 multi-
plier.

As always, duning these adjustments,
reduce the signal-generator output level
to the point where you can keep working
with a less-than-maximum limiter read-
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FIG. 2—BEST ALIGNMENT PROGCEDURE for RF and high IF. Starts with second osciilator; proceed to
high-IF section, first oscillator and multipliers, and, finally, the RF section.
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ing. That way, adjustments won't be so
broad. If an adjustment doesn’t show
sharp “peaking,” look for trouble therea-
bouts. The cause of mistuning or lack of
tuning could be a defective coil, a faulty
decoupling capacitor - or even a leaky
transistor in some tnstances

Don’t worry about any slight pulling
eifect the osciilator-output coils may have
on frequency. This effect is very minor,
and it will be corrected during final
adjustments later on,

Finally, peak all the RF coils] working
backward from the mixer. The generator
and the receiver frequency should still be
set for the frequency nearest the center of
those the receiver will handle. The limiter
metering point 1s your indicator, and the
generator’s output level should be kept
low enough to show up as distinct peaks
on the meter. : ’

Oscillator hints

Some have trouble diagnosing faults in
oscillator stages. Here are a few hinis that
may speed up your repairs on a’defective
oscillator.

Only rarely does a faulty crystal kill an
oscillator; usually, a crystal slides off-
frequency.

A dead oscillator, or one that drops out
intermittently—especially on low or high
voltages—can usually be traced to a tran-
sistor with too much collector-base eak-
age. If you feel insecure in your ability to
analyze transistor voltages, use a transis-
tor checker. Or substitute a transistor you
know has high forward-reverse ratios be-
tween collector-base and emitter-base.
For oscillators at VHF frequencies, you
cannot allow much transistor leakage to
occur.

WAVETEK MODEL 3002 %,

If you are not sure the oscillator is at
fault, there are two good places for injec-
tion troubleshooting.

First, you can set your signal generator
to the injection frequency for the first
mixer. The injection frequency is found
by subtracting the high 1F from the
frequency you expect to receive, Keep
your injection signal unmodulated, of
course.

If mixer injection brings the receiver to
life, lower the generator frequency to
whatever the oscillator should emit. Feed
that signal to the input side of the multi-
pliers. Multiplication should raise the fre-
quency to the right injection frequency

for the first mixer. That, too, should
ol

i

bring the receiver to life—if the multipli-
ers are OK.

If the oscillator is really dead, check
the transistor as described earlier. You
can use a transistor checker or substitute
a known good transistor.

If you believe the transistor is all right,
measure to make sure it has somewhere
near its proper DC collector voltage; mea-
sure again for its proper base voltage and
emitter voltage.

Make sure that the crystal is sitling
correctly in its socket. If you suspect the
crystal is faulty, try another onc (any
frequency) to see if the oscillator starts
up.
Identify the oscillator feedback path,
(if this is not done via internal-transistor
capacitance) and determine that this path
is OK.

Here’s how: Disconnect the feedback
capacitor. Feed a correct signal from your

CUSHMAN MODEL CE-48

generator to the base of the oscillator
transistor. Then, using a frequency
counter or wideband oscilloscope, verify
that the transistor at least can amplify a
signal. If it does, the feedback capacitor
should couple the signal to the frequency
counter or oscilloscope. If that occurs
normally, the trouble probably lies else-
where.

As a last resort, substitute new feed-
back capacitors. If the capacitors were to
change value scverely, it would upset the
feedback ratio, and either prevent oscilla-
tion or make oscillation erratic.

Tuning up system receivers

Once every six months or once a year,
or on whatever cycle you perform preven-
tive maintenance, you should tune up all
system receivers. This is performed using
the base transmitter as a signal source.
You should also net-in every receiver
after repairing it for the best possible
system performance.

Always use the main base transmitter
as the signal source. Make certain it has
been frequency-checked and set with a
frequency meter or counter that was
recently calibrated against WWYV stan-
dards.

Meter the discriminator or demodula-
tor of each receiver. While the base signal
is being transmitted, precisely adjust the
receiver’s first oscillator trimmer for an
exact zero-center demodulator reading.
Zeroing all the receivers this way, using
the same transmitter, allows them to
deliver highest clarity and sensitivity.

Follow this procedure for each fre-

WWW.americanradiohistorv.com

LEADER LHM-950

quency a receiver handles. If a system has
base-to-mobile and mobile-to-mobile fre-
quencies, select one mobile transmitter as
the signal source for all the others, and
for the base receiver. Make sure the
transmitter is frequency-checked and set
precisely. Then, adjust all the other re-
ceivers in the system for zero discrimina-
tor at that frequency.

Note: When you perform this proce-
dure periodically, look out for any receiv-
cr that indicates a discriminator reading
that is seriously off-zero. Ordinarily, over
a year's duration, drift should be insignif-
icant. A really noticeable shift indicates
that a crystal is beginning to drift in the
first or second oscillator, or that the
discriminator itself is developing trouble.
Pull that particular receiver in for a thor-
ough going-over.

This kind of thoughtful preventive care
heads off many serious problems. You
will often find a problem before it shows
up. R-E

Ben’s Hardware didn’t have a 20-foot ladder.
Want me to try Teely's Hardware?
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For cost effective capacitance measurement

One C-meter

stands out of the darkness—
the $130 B&K-PRECISION 820

For about one-third the cost of the most popular digital
capacitance meter, you can own five times more mea-
surement capability. The new B&K-PRECISION 820
reads all the way to 1 Farad, in ten ranges. With 0.5%
accuracy, the 820 resolves to 0.1pF for a maximum
count of 9999

The 820 keeps on going in freezing cold to blisterin
100 degree heat, making it ideal for field use. The bright
LED display is easily readable under all lighting conditions.
It has the versatility needed for any application and the dura-
bility to stay on the job. The 820 can be powered by dispos-
able batteries or optional rechargeable batteries.

You can start discovering
your own applications today by seeing
your local distributor for immediate delivery.

Unlike many specialized instruments, the 820 has almost
unlimited applications in engineering, production line work,
QC, education and field service. First time users are quickly
discovering that the number of time-saving applications
exceed their original expectations. For example, you can
measure unmarked capacitors...Verify capacitor tolerance

Measure cable capacitance...Select and match capaci-
tors for critical circuit applications ... Sample production
components for quality assurance...Measure capacitance
of complex series-parallel capacitor networks ... Set trimmer
capacitors to specific amounts of capacity.. Check capaci-
tance in switches and other components.

- DYNASCAN
DKP RECISION CORPORATION
6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087
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HOBBY CORNER

How to determine the voltage and current rating of unmarked

transformers.

HAVE YOU EVER REACHED INTO YOUR
*junkbox™ and found a power transform-
er with the tag missing? You probably
have a marking system something like
mine. When transformers are new or
when I salvage them from old equipment,
I identify the leads with tags, or write on
the transformer with a waterproof mark-
er. But tags come off, and some markers
are more “‘waterproof™ than others.

Whether because of missing tags or
markings, or because the transformer was
borrowed from someone who neglected to
mark it, | usually end up with unmarked
transformers. You have probably discov-
ered that slapping 120 VAC on just any
old leads can cause real fireworks. Don't
do that, but don’t throw the transformers
out either. You can figure out which lead
is which by applying a little logic.

The great majority of power trans-
formers are low-voltage types for solid-
state power supplies. We’ll concentrate
on these in this article, but you can use
the same principles to identify high-volt-
age transformers as well.

First, you may find some numbers
printed on the transformer. Unfortunate-
ly, these are seldom manufacturers’ iden-
tification numbers. More often than not,
they are “house numbers™ placed there
for the benefit of the bulk purchaser who
was putting them into equipment. You
might get lucky and match your numbers
to those listed in a catalog, but the
chances are slim and | wouldn’t waste any
time trying.

Second, you could check the color of
the insulation on the lead wires (if any).
If there are colors and you can decide
what they are, you may be able to match
them up with the old color code given in
most electronics data books and hand-
books. However, | have found the wrong
colors are used so frequently that I don't
trust them any more.

My approach is to disregard numbers,
colors, and even wire size, and proceed
right to the identification process. Here's
how 1 do it, step by step:

The first task is 10 mark each Icad with
a temporary number since it is easy to
lose track of which leads you just tried. |
use a small piece of masking tape with a
number written on it.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

Second, you should find out which
leads are connected to each other through
the same windings. You can use an ohm-
meter or just a battery and flashlight bulb
to check this. Touch the leads in various
combinations until each lead has been
identified as being connected to at least
one other lead. Of course, since there are
no “one-lead windings,” if you find such a
situation, this tells you that there is a
burned or broken winding in there.

Make sure to write down what leads
are connected to each other as you go
along. Unless you make notes, it is hard
to keep track of more than four leads. For
example. you might find something like
this: leads 1 and 6; 2 and 3;and 4, 5and 7.
After you have this information, draw out
the transformer windings and label the
leads according to your findings.

low-voltage secondary shows a lower re-
sistance—from less than 1 up to several
ohms. To add to the confusion, the prima-
ry of one transformer can be less than the
secondary of another. In spite of the fact
that you can a/most count on the primary
having a higher resistance than the sec-
ondary, | recommend making one more
test before throwing 120 volts on any
winding. Incidentally, if your measure-
ments are very different from the ones
described here, be careful because you
may have some other kind of transform-
er—an interstage or an audio transform-
er, etc.

The next identification step makes use
of the following fact: The ratio of volt-
ages on the various windings of a trans-
former will be almost the same regardless
of the absolute value applied 10 one wind-
ing. Knowing this, 1 apply a Jow voltage
to what I think is a secondary winding of
the unknown transformer. Usually, I use
approximately 3 VAC from one-half of a
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FIG. 1

Some of the more common types are
shown in Fig. 1. The transformer shown
in Fig. l-c is labeled for the example
given in the above paragraph. Note that
at this stage, we don’t know which wind-
ing is the primary (120 VAC), or which
number belongs to e¢ach lead of the
tapped winding. We can figure that the
winding with the center tap is a secondary
winding because that is almost always the
case.

The next identification step is not real-
ly necessary. It may make you feel a little
more comfortable but don’t worry about
omitting it. This optional step is to mea-
sure the resistance of the windings you
have identified. With an ohmmeter as
found in the typical VOM, you won't
learn much because the lowest meter
scale is far too large, but perhaps a hunch
will help.

A primary winding usually shows a DC
resistance in tens of ohms—say, 15 or 20
ohms and maybe up to 90 or 100 ohms. A

wWWww.americanradiohistorv.com

6.3-VAC center-tapped transformer.
Note that this is AC voltage because
transformers don’t work on DC.

With 3 VAC applied to a probable
secondary, measure the output of the
other winding or windings. If one or more
of these measurements is extremely
small-—much less than | volt—you are
using the primary winding or another
high-voltage winding. In this case, switch
to another pair of wires so that the volt-
ages are large enough to measure. Make a
chart of the wire numbers and your
measurements. In the case of our sample
transformer, the chart would look like the
one shown in Table 1.

Now, figuring that the highest voltage
is on the primary, let’s call leads 2 and 3
the leads to the 120-volt winding and
write that data on the chart. (Note that
the identification information shown in
parenthesis in the chart was added after
all measurements were made.) Call 55
volts one-half of 120 volts—at this point,
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don’t worry about a few volts one way or TABLE 2
the other because there are several areas
where inaccuracies can creep in. Primary Multiply To Get Applied
Reads By Primary Winding Is Multiply
TABLE 1
240V a 120V 1.5V all
Leads| Reading | Identification 120v 1 120v 3v meungs
186 3V | test input (6V) 6ov 2 120 L L
- 30V 4 120V 12.6V same
2&3 55V (primary, 120V) 20V 6 120V 18V T
G o 15V 8 120V 24V
487 3V (485 = 12V) All computations approximate
6 o i for details). In any case, the 120 volts or exceeded its current rating.

Since the 55- to 120-volt relationship is
1:2, so are all the others. Thus, we multi-
ply the readings by 2 and write 6 volts in
for leads 1 and 6, and 12 volts for leads 4
and 5. Because lead 7 is obviously in the
middle of (and connected to) leads 4 and
S, it must be the center tap of the 12-volt
winding.

Of course, there are many other possi-
ble combinations of measurements on any
given transformer. All you have todo is to
follow the same procedure. To help you
further, Table 2 shows some common
readings when applying 3 volts.

You will notice that accumulated er-
rors of measurement and approximations
can mask the differences in 10-volt and
12-volt windings, for example. This
should be of no concern because you have
identified the 120-VAC primary.

At this point you are ready to apply
120 VAC to the primary winding. Exer-
cise extreme caution—these voltages and
currents can kill! Do not depend upon a
steady hand or upon insulation alone.
Always disconnect a power circuit before
touching it.

(EXTREME CAUTION IS THE
WORD when applying voltage to the
windings of an unknown transformer.
Add another dose of caution if the trans-
former being tested has long wire leads
that may accidentally touch each other,
or a metal tool or surface of the work-
bench. And, no matter how tempted you
are to clip the test leads on to a *“‘second-
ary” winding before applying the AC
power to the *“primary,” DON'T DO IT!
When voltage is first applied, transient
voltages high enough to burn out the
meter movement, blow multiplier resis-
tors and fuse switch contacts, can develop
across an unloaded *'secondary.”

Set your meter to its highest AC range,
then apply AC to your “primary.” Now,
touch the test prods to the leads of the
winding being metered. Reduce the me-
ter voltage range step-by-step until you
get a voltage reading in the upper one-
third section of the scale. — Editor)

The 120 VAC applied to the primary
should come through an isolation trans-
former (two 120-volt windings). If you
don’t have an isolation transformer, you
can make one by putting two filament or
low-power transformers back-to-back
(see the August 1978 “Hobby Corner”

should come through a fuse—a '/s-amp or
so will do. With the primary fully power-
ed, it is then a simple matter to measure
the actual output voltage(s).

The only remaining question about
your unknown transformer is its power-
handling capacity or current (ampere)
rating. Unfortunately, there is no way
that you can readily determine this accu-
rately, but there are some guidelines that
can help you figure out the rating.

The best way to obtain a close approxi-
mation of the rating is to put the trans-
former in a power-supply circuit and
actually measure the current output.
Keep your finger on the transformer case
to judge its temperature. If it feels warm,
this is normal—you are not drawing too
much current and, perhaps, you can draw
even more. If the transformer begins to
get uncomfortably hot you have reached

You could rig up a variable load and
increase it slowly as you measure the
current and judge the temperature. If you
do, increase the current very slowly to
give the temperature a chance to reach
the outside of the transformer case and to
stabilize at each increase. It is best to
start at a conservative rating based upon
transformer size. It is quite possible to
overload the transformer and burn up a
winding before the excessive temperature
can reach the outside where you can feel
1t.

Well, there you have the basic info on
low-voltage power transformers. Now
you can get those unknowns out of your
junkbox and us¢ them to build some
useful power supplies. If you need help in
choosing the other components for your
supplies, you can refer to the September
1978 “Hobby Corner.” R-E
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1 0in®, 3quere end triengle
»

empiitude end flaed TTL sauere-
wavs outputs

B 0.1 Hz10 1MHZ in sla ranges

B Push bunion renge sna fnction aelsction

B TyPical 6ine wove distoron under 0 B%
from 0.1 M 10 100 hHe

B Verienie OC oftaat lor englnsering
pplicetions

B VCO eatormel 1050t 107 sweep-traquency
toste

Regular price $175. $'|49_95

B Covers 002H1-2MMz
¥ 1000:1 tuning renge

B Low-diet0rmon high-sccurecy
outpute

= e

step atienustor pius
r contror
o Hineer and log sweeps

B Tone-buret outPwt is 1ron1Denel or
estomaelly progremmebie

Regular price $325. $ 269. 95
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TRIPLETT VIZ neéa

Dual-Trace 5’ 30MHz Triggered Scope...

MDDEL

1474

® fiee Bme 117 nS o less

® Buin-in signel delay line permits
view of lseding edge of high
trequency puls® rise time

® Teggers on signels up to 50 WMz

® SmViom vertice: senuitivity

8 Mode sutomebeaily shifta
betwsen CHOP snd ALTEANATE
3 you change sweep me

® Checks most digtal logic circuitry.
inciuding ECL

® High accurecy 1en position verticel
npul eflenvetor

& Fial re3ponse witn emooth roliof
past 30 MHI

® PDA CRT with P2) phosphor

® Buin.in high- and Iow-pass iers

@ Meinieins celibration eccurecy from
Gver 108-330 VAC end 203.260 VAC

® 20 cotibeated swaeps —0.2 uBiem
— 04 8ic

® Dittorantiel inpul copabiity
® Aigebreic s0aition snd aubliection

95 L] !um:n ﬂf.nullnelon tor moduletion
envsiope disple
QUANTITIES LIMITED $ ? 9 9 ) o luminered gratcuie
Probes not included in price, :«Pﬂﬂ-‘/sm”

Non-Linear Systems

- SEYTE BATTERY OPERATED =

REgapice PASS: Reg. price $318,
15 megahertz
95 A
$359. quantities Limitep  D2609.%°

PORTABLE OSCILLOSCOPES

o1 PRECISION

LEADER

ERDATA PRECISION

30MHz Dual Trace with Delay Line

Instruments Corp.

LEADER .

LBO-520 1

$889.%

ular price $1050, 3 ‘_ —— e 6]

® Single Shot Trigger pn CH-1 & CH-2 helps caplure transient phenomena wilhout
Quesswork or time wasting doubie checha
® Built-in 120nanoSec deilay fine Bimplities viewing of leading edge of pulse
or pulse traln.
® SmV/em sensitivity facilifates accurate signal viewing from low level sources
® 20nS/cm sweep capability. 11.7nSec.nse hme for observation of the tastest signals
@5 PDACRT assures bright, sharp trace at all Sweep speeds
® Z Axis modulation.
* Numerous applications — VTR microprocessors, computers, production,
aboratory and fieid servic

20MHz Dual Trace
LBO-508

$639.%°

Regular price $770.

® Automatie trigger tfrom CH-1 or CH-2, inciuoing TV synch

® Agd & subtract modes, (with CH-2 invert). for Quick analysis of signals. amplitude et

® Automatic seiect, in dusl mode. of 8iternate & chop

® Front panel. pushbutton, X-Y operation for phase shift, analysis, Sweep alignment

® 10mV vertical sensitivity with 2 3% accuracy.

® 17.5 nanosec Rise Time for easy viewing ol high speed pulses. Ihgmeonnn%ﬁ
® Horzontai format, 5 CRT. 8210 Div. with bright. effective display
® Logically grouped. convenient. fronf panel controls lacilitate Quick. easy operation

< HRHE
< LLE

With the purchase of $750 or more you get
these quality tools worth over $34 :

WELLER 25 watt soldering iron kit, (SP23K)
XCELITE 4" cutters and 4" pliers. (54, 41CG)

Offer ends April 31,1979

Shipping not included in prices.

5MHz Solid State 3" Oscilloscope

1403A

85 MHI with high sensiDvity

8.8 modulation momiior
8 UNre compect snd lightweight,
goes snywheral
W Use the 14034 ip retesss mole
axpenive scopes from montaring
spokcatons v -
W Vertical sensitivity of 10mVidivision
iness CRY ond
atcute
BCan be sutarnaity synced
8 Direct deNection terminsts lor
wavelonm Siepiay up 1o $50MHI
8 2-a518 inputor Inteneity moduletion

$214.°°

master L"\dlg’f

8 For production linse, schools. flekd \ )
service work. Robbyiste N

|

New 15MHz portable 3" dual-trace scope

1432

® 15MHI bandwidth with smooth
roll-ofl, ussbie responas satends
beyona

B 2mVidiv. vertice! senstvy

& Operstes on 117VAC, 234 VAC.
12VDC or opliensel interne betiery
pech

® Fusy raguistad high: end low-
voltege supoies

B Aigebreic sddition and subiraction
ot Channet A end B input signels

® Winetaen calibretad sweep ranges
cover 08 microsecond o 0 § second

® TTL Compatib)

® Compact side
8310250 WY

® inciudas two siim-body 10 Hidirect
Probes #nd sccessory tips

® Buittin sync separators

$699.%

THE TEST EQUIPMENT SPECIALISTS VIS

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 EE

MASTER CHARGE

ADVA
CTRONIC
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-79.

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study
CIRCLE 56 ON FREE INFORMATION CARD

9 reasons why
the real pros

prefer Endeco e
desoldering }
irons :

1. Operates at 120v. 2. Flexible,
40w. Idles at 20w burn resistant |
for longer tip life Neoprene

cord set —

- \

3 Cool,

unbreakable /
polycarbonate
handle —.

4. Exclusive
bracket
insures
alignment,
prevents

v/

1}

5. Safety light

In handle
T 6. Stainless  \ :te lslso:‘vhen
steel
! ) Go Sl 7.Temperature |
= 8.Eight tip sizes control.
Comes with Low, high
.063 1D or off

9. Converts to soldering iron
with %" shank type tip

See your distributor or write

Enterprise Developm

5127 E. B5ih St
PHONE (3171 251

CIRCLE 62 ON FREE INFORMATION CARD

More information on communications products is available
from manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

TRUNK-MOUNT CB ANTENNA, Auto-Match, is
seif-tuning and designed for both 23- and 40-
channel operation. Stainless-steel antenna sys-
tem measures signals at antenna feed point and
correctively tunes for maximum performance and

CIRCLE 135 ON FREE INFORMATION CARD

minimum VSWR. Antenna remains tuned auto-
matically during channel switching and any ad-
verse atmospheric conditions. Suggested list
price: $79.95.—GTE Syivania, CB Marketing
Dept., 100 First Ave., Waitham, MA 02154,

F CONNECTORS AND CRIMP TOOL, modeis
1224, 1225 and model CR-596, provide secure
coax cable connections. Mode! 1224 is for 59U
cable and mode! 1225 is for 6U cable. Ridged
-inch crimp rings provide even distribution of
shield pressure and improved shielding perfor-
mance. Hex crimp tool, model CR-596, is light-

CIRCLE 138 ON FREE INFORMATION CARD

weight and suitable for ‘‘one-hand’ operation.
Also available are an adapter for 11U coax cable,
model 11VSF, and a splice barrel, mode! 11SP.
List prices: model CR-596 tool, $24.99; mode/
1224 connectors, $.39; model 1225 connectors,
$.40; model 11SP, $3.50; model 11VSF, $1.79.—
RMS Electronics, Inc., 50 Antin Place, Bronx, NY
10462.

LORAN C RECEIVER SYSTEM, mode! T/ 9000A,
is a fully automatic and microprocessor-con-
trolied unit providing keyboard data entry. Fea-
tures include programmed time-difference dis-
play, cycle-track point verification, warning indi-
cators and time-difference store/recall function.
Also included are bright gas-discharge display
(visible under all light conditions); low S/N ratio

www.americanradiohistorv.com

warning; Loran C station blink signal; time-differ-
ence secondary acquisition/reacquisition capa-
bility; and separate 7/ 9101 remote control.

The receiver automatically searches, acquires
and tracks all available stations simuitaneously.
Depending on mode selected, time differences
can be displayed sequentially with 5-second up-

CIRCLE 137 ON FREE INFORMATION CARD

date rate. Front-panel switches control on/off
functions and display brightness. Power con-
sumption is 18 watts on 12 VDC, with optional
adapter providing 110 VAC or 25-35 VDC opera-
tion. Suggested retail price: $2095.—Texas In-
struments, Inc., P.O. Box 226080, Dallas, TX
75266.

RF WATTMETERS, Ham-Mate modaels 4360 and
4362, measure forward or reflected transmission
line power. They are used with CW, AM, FM, and
SSB ham transmitters. Dual-range meters are
calibrated for both high and lower power, and can
be kept in-line for continuous monitoring. Specifi-
cations: the model 4360 (HF) has a 1.8-30-MHz
frequency range (200-2000 watts); the mode!
4362 (VHF) has a 140-180-MHz frequency range
(25-250 watts). Both meters have a rotatable
sensing element and a 20-dB (100:1) minimum
directivity. Both meters measure 3'%. X 6 X 3%-

CIRCLE 138 ON FREE INFORMATION CARD

inches and weigh 1 |b. Suggested retail price:
$94.—Bird Electronic Corp., 30303 Aurora Rd.,
Cleveland (Solon), OH 44139.
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Automotive "brain” astounds the
experts, puts both computer and
cruise control at your fingertips!

For the first time ever, you can put atrue com-
puter in your car, truck or RV which gives you the
most effective and functional cruise control ever
designed, plus complete trip computing, fuel
management system, and a remarkably ac-
curate quartz crystal time system. It is called
CompuCruiseyy-

So simple a child can operate, the new
CompuCruise combines latest computer
technology with state-of-the-art reliability in a
package which will not likely be available on
new cars for years to come.

CRUISE CONTROL WITH A MEMORY, UNIQUE
SEEK-AND-HOLD CAPABILITY.

CompuCruise remarkable cruise control per-
forms in a totally different manner than any
other unit because it is more than a simple
speed maintaining device. With CompuCruise,
you establish your desired cruising speed even
before you reach the highway and activate the
system any time by simply pressing a button.
CompuCruise then seeks and maintains the
desired speed until you override or shut off the
system. You resume cruise control again at any
time by pressing the same button. Com-
puCruise, unlike most vacuum-mechanical
systems, is fully electronic, more accurate and
more reliable than any other unit you can buy.

INGIOE TEMPERATURE

COMMAND
MOOULE

ou!
TEMPERATURE
SENSOR

CRUISE CONTROL N\
DISENGAGE SWITCH SPEED SENSOR

AIRLINE PILOTS COMPARE COMPUCRUISEy
TO SOPHISTICATED AVIONICS EQUIPMENT.

Similar to types of computers used on modern
airliners, the CompuCruise slim panel-mounted
control module contains a digital readout and
back-lighted control buttons, both readily visible
in the dark. By quickly learned systems of in-
quiry, the driver can elicit virtually any informa-

MP [
B gy

(o) () (E) (5]
] [ tt ComouGruise

tion relating to time, distance, fuel and perfor-
mance of his vehicle.

There are a number of digital-type instruments
on the market which can be purchased for your
car, purporting to provide functional data on per-
formance, but all are basically calculators,
operating on fixed information provided by the
driver.

CompuCruise is a true computer, operating
from automatic data sensors which constantly
react to changing conditions, automatically
recomputing vital data every second. Each func-
tion operates independently, with data dis-
played and updated constantly until you change
your request of the computer.

Fuel management takes on new Significance
because CompuCruise tells you the most effec-
tive driving speeds, the type and brand of
gasoline most suitable for your vehicle. It will
tell you the effects of different types of tires and
different tire pressures, road conditions, and
engine tune-up condition. You can get instan-
taneous computations on current gas mileage,
tuel required to arrival, and actual fuel remain-
ing.

Battery condition can be checked regularly,
saving you from the potential embarassment of
being stranded without warning.

TYPICAL DATA:

+ Cruise Control

+ Time, E.T., Lap Timer, Alarm

+ Time, Distance, Fuel to Arrival

+ Time, Distance, Fuel to Empty

+ Time, Distance and Fuel on Trip

+ Current or Average MPG, GPH

+ Fuel Used, Distance since Fillup

+ Current and Average Vehicle Speed
+ Inside, Dutside or Coolant Temperature
+ Battery Voitage

+ English or Metric Display

COMPUCRUISE;y DIGITAL QUARTZ CRYSTAL
TIME SYSTEM IS INCREDIBLE.

CompuCruise digital time system performs
four independent time functions encompassing
(a) stop watch and lap timer functions, (b) hours,
minutes and seconds, (c) alarm or warning func-
tion, and (d) trip time indicator. The time system
operates full time, whether your vehicle is
operating or not. It will even wake you up after a
short roadside nap.

YOUR COMPUCRUISE IS SMART! IF YOU PUSH THE WRONG BUTTON
IT WILL LET YOU KNOW BY DISPLAYING “ERROR".

COMPUCRUISE;y WORKS ON FOREIGN OR
AMERICAN CARS; IS PRICED FOR THE
AVERAGE MAN’S BUDGET

You do-it-yourselfers can readily install the
unit, but complete and detailed instructions are
also included for the automotive service facility.
CompuCruise units are fully operable on most
foreign or American cars, trucks or RV's. At
$199.95 the unit is only a few dollars more than
the cost of cruise control alone on most
vehicles, yet offers a whole new world of com-
puterized management functions.

This is an exclusive system, fully warranted
for 90 days from installation, delivered to you
complete with all required hardware. You need
only basic tools for the total job.

When you receive your unit, inspect it com-
pletely. If you are not 100% satisfied, return the
complete unit before installation and your
money will be refunded without question.

TO ORDER YOUR UNIT, complete the coupon
below, enclosing $199.95 (ADD $5.50 if front-
wheel drive). This covers all shipping, insurance
and handling costs. Your unit will be shipped
within three weeks.

NOTE: Mountable on foreign or domestic
vehicles including standard trans. EXCEPT
FOR DIESEL OR FUEL INJECTED ENGINES.

48556

(315) 935-2960

@zzzseee 19 ComPuBPNSE

Technically competerat personnel

CIRCLE 52 ON FREE INFORMATION CARD
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I TO: ZEMCO, Inc.
1136 Saranap Avenue
Walnut Creek, CA 94595

Ship _____ CompuCruisery units @ $199.95

Model 44 (WITH CRUISE CONTROL)

2 Add $5.50 for front-drive
CompuCruisery Units @ $159.85
Model 41 (WITHOUT CRUISE CONTROL)
" Add $5.50 for front-drive

Total enclosed: $
(CA residents add Sales Tax)

Master Charge

(415) 935-4960

Ship

Charge to my ~ Visa
Card Number

Date Expires

Signature
Make vehicle:

Name:
Address:
City:

State &Zip .

6461 1lHdV

-
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Tuners that use solid-state bandswitches are easy to repair if

you know how.

ALL-ELECTRONIC TV TUNERS ARE SHOW-
ing up in more and more sets. One of the
things the manufacturers needed to make
these work was some kind of a “switch
that wasn’t a switch.” Many switches are
needed, and, for obvious reasons, manu-
facturers didn’t want to use the mechani-
cal types. Anyone who has ever cleaned a
TV tuner can casily see why. So, they
found a new use for diodes. By this time,
everyone must have realized the analo-
gy—a diode in full conduction is a closed
switch, and a cut-off diode is an open
switch. It works.

One popular use for these diodes is in
bandswitches, as shown in Fig. 1 (courte-
sy of Quasar’s Technical Training Manu-
al for the Compumatic model TS-961/
962). The oscillator coil is tapped. The
entire coil tunes over the low-VHF TV
channels, and the top half only will cover
the high-frequency (VHF) channels. A
varactor diode does the actual tuning.

For low-band operation, with the diode
as shown in Fig. 1, a negative voltage is
applied to the anode. The diode is cut off,
creating an open circuit. To switch to the
high-frequency band, a positive voltage is
applied to the anode. The diode conducts,
and shunts the capacitor from the tap of
the coil to ground. This makes the tap a
good ground for high-frequency RF, and
the bottom half of the coil is shorted
out.

To change from VHF to UHF, more
switching diodes can be used to turn the
B+ voltage off on the low-band oscillator
(leaving the RF and mixer stages to act as
amplifiers), and to turn the UHF tuner
on. There are also logic [C’s that are used
for this purpose.

Several tuning voltages may be needed
for the different frequency bands. Gener-
ally, one tuning voltage is used for low-
band VHF, another for high-band VHF,
and one more for the UHF band. For
example, let’s say the low-band tuning
voltage is 0-10, the high-band is 10-20
volts, and UHF is a higher voltage. These
values serve only as illustration. You
should check the schematic for the actual
voltages used in any particular set. These
values are critical.

So, all this leads us to make some nice
simple tests when there is trouble in the

JACK DARR, SERVICE EDITOR

tuner. For example, if the set receives
low-band but no high-band stations,
check the switching voltage on the diode
to make sure it is correct, and that it
changes in polarity when a high-band
station is selected. If the voltage is cor-
rect, the diode is open. If only high-band
VHF is being received, the diode may be
shorted. Either problem could also be due
to incorrect switching voltages. Go back
to the source of this voltage and check.
This will usually be a separate regulator
module, etc.

LOW VHF BAND

SWITCHING DIODE
(NON-CONDUCTIVE) R
:¢:19
01 !
OPEN
I'——li
=
1l
20V = T wroav
SWITCHING (TUNING
VOLTAGE VOLTAGE)

FIG. 1

1

CARRIERS

-

voltage limits must be. Many service
manuals show the normal voltage range
for given frequency bands, sometimes for
each channel. If the receiver is obviously
on the wrong channel but will tune to
different channels, the tuning voltage is
off-value. As with most DC voltages in
solid-state sets, these voltages are tightly
regulated. Check the voltage regulator to
see where the problem is. Incidentally,
don’t overlook the possibility of a poor
contact between the regulator module
and the DC voltage supply. This can
cause a complex problem, but one with a
stmple solution!

Several scts now do not have the famil-
iar off-on switch. A triac may be taking

HIGH VHF BAND

SWITCHING DIODE VARACTOR
(CONDUCTIVE) DIDDE
\ '.?_:!9
o1 -
SHORT
T
+20V Y = 1V T0 20v
SWITCHING (TUNING
VOLTAGE VOLTAGE)

++
++
++
++
++
-]

!
L

CARRIER - [0~
] L ~
- N| OEPLETION AREA
l (INSULATOR v0I0
OF CARRIERS)
FIG. 2

The tuning varactor is a special type of

diode. With zero voltage across the junc-
tion, each side of the junction acts as one
plate of a capacitor. Applying a reverse
bias to the varactor cuts it off more tight-
ly, and creates an area in which there are
no current carriers of any kind; this area
is an /nsulator and becomes the dielectric
of the capacitor. With the plates farther
apart, the capacitance is less, and the
frequency is higher. The greater the
reverse bias, the farther apart the plates
are (sce Fig. 2).

To repeat, the first test should be to
read the tuning voltage. No, correction!
The first step should be to read the sche-
matic and determine what the tuning-

www americanradiohistorv com

its place; this device is basically two
SCR’s back-to-back with a common gate.
If AC is applicd to the anodes, along with
a gate voltage, both sides will conduct on
alternate halves of the input AC voltage.
In this condition, the triac is a closed
switch. The gate voltage needed is quite
small, and is provided in many different
ways. One set (Quasar) uses an optica!
coupler driven by the control IC’s. Other
sets use IC’s to switch a low voltage to «he
triac gate.

Testing is simple: If the »et stays on all
the time, check to see if “he triac is short-
ed and if there is preiper gate voltage. If
the gate voltage is on all the time, this

/ continued on page 78

f
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"HOT"” NEW BOOKS FOR
MICRO-COMPUTER PROS!

The latest in micro-computer books that people waited in line to buy!

xpsmmms ;
,,.ém FLECTRON

$080

How to Buy & Use Minicomputers &
Microcomputers
By W. Barden, Jr.

Explores the basics; covers hardware,
software, peripheral devices, programming
Ianguages & techmques use for fun or profit!
240 pgs. #21351 ...%9.95

Microcomputer Primer
By M. Waite & M. Pardee

Explains it all: central processing unit, mem-
ory, input/output interfaces, programs. Dis-
cusses well-known models & shows how to
programyour own. 224 pgs. #21404 . .. $7.95

Basic Primer
By M. Waite & M. Pardee
Covers BASIC fundamgentals, program con-
trol, organization, funcfions & variations. With
a game program & data on numbering sys-
tems & A38 haracter codes. 192 pgs.
#21586 . £

. How to l‘rogram Microcomputers
By W. Barden, Jr.

Examines assembly-language programming

of 8080, MC6800 & MCS6502 models. Ex-

plains concepts, operation & architecture.

With precanned operations. 256 pgs.

#21459 .. . $8.95

Fundamentals of Digital Computers
{2nd Ed.)
By D. Spencer
Explains computers, programming, hard-
ware, BASIC, FORTRAN & COBOL lan-
guages, advanced concepts & computer
center operation. 320 pgs. #21534 ... $9.95.

The 8080A Bugbook?®: Microcomputer
interfacing and Programming
By Rony, Larsen & Titus
Emphasizes the computer as a controller.
Covers principals & 4 basic tasks of computer
interfacing. BUGBOOK® is a registered
trademark of E&L Instruments, Inc., Derby,
Conn.06418. 416 pgs. #21447 . .. $10.50

4w 10
PROGRA
NICROCONPUTERS

DBUG: An 8080 Interpretive
Debugger
By C. Titus & J. Titus
How to use DBUG (a software debugging
package) to develop & test programs. With
documented hexadecimal & octal lisiings. 112
pgs. #21536 ... $4.95

Introductory Experiments in Digitail
Electronics and 8080A
Microcomputer Programming and
Interfacing
By Rony, Larsen & Titus
Covers basic gates thru microcomputer inter-
rupts, with hardware & software examples.
Experiments re: breadboarding, circuits, etc.
over 416 pgs. each. Book 1: #21550

$12.95. Book 2: #21551 ... $10.95.
Both: #21552...820.95

NCR Data Communications Concepts
By NCR Corp.

Explores concepts, techniques & limitations of

data communications: telephone-based &

others. 208 pgs. #21548 ... $6.95

NCR Data Processing Concepts
Course
By NCR Corp.
Intro to data processing, computers & digital
logic. Covers mput/output devices, memories,
control. 256 pgs. #21547 ... $7. 95

Understanding CMOS Integrated
Circuits (2nd Ed.)
By R. Melen & H. Garland

Begins with basic digital ICs; covers
semiconductor physics, CMOS fabrication
technology & design, & advanced CMOS ap-
plications. 144 pgs. #21598 . .. $5.95

Transistor-Transistor Logic (2nd Ed.)
By G. Flynn

Discusses digital logic & different types of

logic circuits used in the TTL functional class.

With block diagrams, schematics, logic truth

tables. 288 pgs. #21572 ... $6.95

www.americanradiohistorv.com
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Now avajlable by mail for the first time.

-

|
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| [)IGI TAL

COMNJTE RS "’""‘* 3
RANSISTOR-
TTRANSISTOR
LOGIC

e
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SAVE 10% when you order 3 or more!
Examine any book(s) at NO RISK for

15 Days!

35
L B E N -

rCIip Out-Mail Today!

cated below. If 'm not completely satisfied, |
may return any or all within 15 days of receipt
for full credit or refund. Add sales tax where

YES—Please send me the book(s) indi- l

applicable. [ 21534 0 21552
O 21351 O 21447 0 21548
O] 21404 0 21536 0 21547
0] 21586 0 21550 0 21598

] 21459 0 21551 0 21572

E] | have checked 3 or more titles and de-
ducted my 10% savings.

Name Please Print)

Address ' I
Gy 1

Total: $
Zip Code

State

[J Check [J Money Order (] Master Charge
O Visa/BankAmericard

Exp.Date.___
AccountNo.: _
Interbank No.

(Master Charge only)

MAIL TO
Q Indianapolis, IN 46206

Signature:
MHoward W. Sams & Co., Inc.
Prices subject to change 6 months after issue date

Minimum Credit card puvchase $10.00
4300 W. 62nd St
Il D T IS BB aS

ol

3 6261 Nydv
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HOLD IT!

Anywhere you -
want it.

PanaVise tilts, turns, rotates.
One quick turn of the control
knob and you securely position
| your work exactly where you
want it. Holds firmly but gently
the most delicate electronic
parts and P. C. boards.

Whether you're into building
home electronics, trouble
shooting, or professional serv-
icing . . . you'll wonder how
| you got along without this mod-
estly priced ‘extra hand

Model 396 Wide Opening PanaVise
shown. An ingenious variety of other
| interchangeable bases, holders and
accessones also available. See your
electronics distributor, or write
| tfor FREE brochure.

| \ASE g)ept. ce2~"

2850 29th St., Long Beach, CA 90806

SIS
EligPaN 1%&1"?&‘

CIRCLE 59 ON FREE INFORMATION CARD

Theworldof | ADVANCED

:::3::::::3 Electronic Music
g v Products ....effectsdevices to

BBt e T e computer controlled modular synthe-
sizers. Select from experimenter’s
kits, step-by-step product I\ltS or fully
assembled professional

 FFT
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e

color catalog

ELECTRONICS. INC.
1020 W. Wilshire Blvd. OkiahomaCity 0K 73116

L L T s femannaa-

SENO FREE CATALDG TO:

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 75¢ for first class mail.

name

city state zip

BOAA ELECTRONICS . DEPT. 4-R
1020 W. WILSHIRE BLVO.. OKLAHOMA CITY, OK 73116

108 New South Road
Hicksville, N.Y. 11801 )

/ =

| -
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SERVICE CLINIC
continued from page 76

means there’s a fault in the control
circuitry. If the set won’t turn on at all,
check for proper gate voltage. If this
reads OK, the triac may be open. Both
conditions cause the same problem.

The Quasar manual mentioned earlier
shows that a microprocessor is used to
control bandswitching, channel tuning,
on-off and other functions.

The bandswitching and VHF/UHF
switching is handled by driver transistors
controlled by the microprocessor. With
some added circuitry (including a PLL)
the microprocessor controls the tuner fre-
quency by reading the frequency of the
desired channel and then developing a
DC tuning voltage that will place the set
exactly on-channel. If there is a band-
switching problem, check the driver tran-
sistors to make sure they have the correct
DC voltages and react normally. The
manual describes the whole process com-
pletely, which makes for fascinating read-
ing!

Keep the tests simple and functional,
and you won’t have any serious problems
with these electronic tuners. Just make
sure that all the DC voltage values are
right on the button because they are
extremely critical. R-E

service
questions

SYNC PROBLEMS

| had a horizontal-sync problem in this
model XAM 9775, which developed two or
three pictures on the screen at once. |
changed the diode AFC unit; no help. |
checked the capacitors; same result. |
finally bridged the same size capacitor
across C3 between the sync separator
and the AFC diodesy Now the set works
perfectly! 1 didn’t take the original capaci-
tor out. Can you exp!iin what hap-
pened?—L. P., Potomac, M

The original C3 was com»tely npen
and out of the circuit. However, this is’
just a sync coupler and very small. By
bridging it you were able to get the hori-
zontal sync through to the AFC.

BLOWN DIODES

This Sylvania model CX5160W-1 came
in with diode SC530 shorted and resistor
R532 burned. | replaced the diode with
ECG-116, and the resistor too. The set
played for five minutes then went off.
Replacing the diode with a higher-rated
one blew the new one and R532 again! |
need help!—W. S., Lewistown, PA.

This sounds like such a familiar prob-
lem! The schematic shows this diode is
used on the flyback as a low-voltage DC
power supply. You CAN’T use stock sili-

continued on page 80
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electronic components

One-Stop
Component Center

EXCITING NEW KITS!

Regulated

JE200 Svlamp

Power Supply

* Uses LM 309K

* Heat sink provided

* P.C. board construction

* Provides a solid 1 amp @ 5V

* Includes components, hardware L)
and instructions -

* Size: 3-1/2 x 5" x 2" high .

w®

i

4-Digit Clock Kit

JE730

sine,

* Bright .357° ht. red display

* Sequential flashing colon

* 12 or 24 hour operation

* Extruded aluminum case (black)

* Pressure switches for hours, minutes
and hold functions

* |ncludes all components case and
wall transformer

* Size: 3-1/4" x 1-3/4" x 1-1/4"

X

Function
Generator

Kit

* Provides 3 basic waveforms:

triangle & square wave

* Frequency range from 1 Hz te
100K Hz

* Qutput amplitude from 0-velts
to over 6 volts (peak to peak)

* Uses a 12V supply or a £ 6V
split supply

* |ncludes chip, P.C. board, com-
ponents and instructions.

JE2206B

JIM-PAK® o

NOW!!! OVER 300 AUTHORIZED DISTRIBUTORS ... HERE'S JUST A SAMPLING:

ALABAMA

Mobile Lataverte Radio Electronics
ALASKA

Anchorage TV Mart
ARIZONA

Yuma Yuma Electronics
CALIFORNIA

Beliftower Earl’s Hobby Shop
Berkeley Al Lasher Electronics
Mission Viejo Tower Electronics Cofp.
Monterey Zackit
Oceanside Etectronic Center
Paio Alto Zack Electronics
Pasadena Dow Radio inc.
Sacramento Heathkit Electronic Center
Sacramento Zackit
San Carios J & H Quuiet Store
San Diego Radio Shack A.S.C.

Mira Mesa

San Fernando Electronics
Zack Electronics

United Radio & TV Supply
Mid-State

Eilectronic Supply

San Ferngndo
San Francisco
San Jose

San Luss Obispo

Sants Ana Quality Electronics
Santa Cruz Santa Cruz Etectronics
Santa Maria Caps Electronics
Sents Monice Mission Control
Suisun City 8yre Shop
Sunnyvale Sunnyvale Electronics
Vatiejo Zackit
Watnut Creek 8yte Shop

of Walnut Creek

COLORAOO

Aurora Com Co Electronics
CONNECTICUT

Bridgeport 8ridgeport Computer
FLORIGA

Fr. Lauderdaie Computers For You
GEORGIA

Atlanta Atianta Compurer Mart
Hawall

Honolulv Integrated Circuit Suoply
iDAHO

idaho Falls Avdiotronics
ILLINOIS

Evanston f1ty 8itty Machine Co,
Evanston Tri-State Electronic Corp.
Groveland Maoyer Electronics

Mount Prospect  Tri-State Eiectronic Corp

ILLINOIS {Continued) NEBRASKA (Continued)

Oak Park Spectronics inc. Omaha Heathklt Electronic Center
Rockford tmperiat Computer Systems Omane Omana Computer Store
Schaumburg Dara Domain NEVADA
INDIANA Las Vegas Century 23
East Chicago Acro Electronics Corp. NEW JERSEY
1IOWA Bricktown Radlo Shack AssocCiate Store
Indwanols Electronix Limised Cherry Hil The Computer Emporum
KANSAS Pompton Laoke Computer Corner
Wichita Amateur Radio of New Jersey
Equipment ComPany Ramsey Typetronic Computer Store
KENTUCKY NEW MEXICO
Lexington Radio-Electronic Las Cruces Mannie's Electromc Supply
Equipment Co. NEW YORK
LOUISIANA Enawell Computer Tree Inc.
8aton Rouge Petican Electronics Kingston Greylock Electronics
Houma Peiican Electronics New York Computer Mart of New York
Metarie Peiican Electronics Troy Trojan Etectronics
MARYLAND tica Am-Com Electronics
Ci Church El 1 NORTH CAROLINA
Damascus Damascus C8 Boone Aipha Digitat Systems
La Vate J & M Etectronics Ourham Futureworid
Rockvilte C G o 8yte Shop

Heathkit Etectronic Center

Rockville Raleigh Byte Shop of Raleigh
Towson Baynesvilte Electronics Inc. NORTH DAKOTA

Towson Heathkit Electronic Center Fargo The Computer Company
MASSACHUSETTS OHIO

Pittsfietd Pitrstieid Radio Co. inc. Bucyrus Mead Electronics
Waitham Computer Mert Inc. Cincinnats Heathkit Electronic Center
Worcester RM Eiectrontcs Inc. Coiumbus Heatnkit Electronic Center
MICHIGAN Dsyron Alrasr Computrer Center
Clawson Radio Suppiy & Eng ng Rey g Universal A Radio
Detroit Heathknt Electronic Center OKLAHOMA

Flint Hobby Etecrronic Center Okiahoma City 8its. Bytes & Micros
Lansing Fulton Radio Supply Co. OREGON

Midtand Computronix Corp. Atbany Oregon Ham Sales
M1 Ciemens The Computer Store Coos Bay Herrick Electronics
Niles Niles Radio Supply Portiand Portiand Radio Supply
MINNESOTA Salern Computer Pathways
Ouivth Northwest Radio of Duluth PENNSYLAVANIA

Movoking Heathkit Electeonic Center Hershey Microcomputer Systems Inc.
St. Paul Heathkit Electronic Center Pittsburgh Heathkit Electronic Center

MISSQURI York
£t Dorado Springs Beckman Eilectronic RHODE 1SLAND

G.Y.C. Company

MONTANA Cranston Jabbour Electronics Crty
Billing Conley Radio Supply Pawtucket Jabbour Electronics City
Bozeman Etectronic Service & Dist. TENNESSEE

NEBRASKA Chartanooga Wititam's Data Comp Div.
Lincoin Airair Computer Center Clarksvitle Masstronics
Lincoin Scotr Electronic Supply Inc. Cookeville Wagnon's Stereo Center

TENNESSEE (Continued)

Knoxvilie
Nashvitle
TEXAS

=l o

Dailas
Houston
Houston
Houston
San Antonio

8yte Shop
Electra Distridbuting Co.

Computer Encounters Inc.
CompuShop

Altair Computer Center
CompuShop

Interactive Computers
Sherman Etectronics
Supply Inc.

UTAH

Midvate Heathkit Electronic Center
Pravo Alpine Electronic Supply Co.
VIRGINIA

Alexandria Computer Hardware Store
Atexandria Heatnkit Electronic Center
Charlottesvitie Lafayette Radio
Hampton Lalayette Radio
Norfolk Avec Electronics Corp.
Richmond Awec Electronics Corp.
Roanoke The Computer Place
Virginia Beach  Heathkit Electronic Center
WASHINGTON

Longview Progress Electronics
Moses Lake Ron’s Electronics
Pasco Riverview Electronics
Seattie Amateur Radio Supply
Seattie C-Corn
Seattie Empire Electronics
Spokane Personal Computers
Tacoma C & G Electronics
WEST VIRGINIA

Morgantown Electro Distributing Co.
Wheeling Lafayette Radio
WISCONSIN

West Allis Otson Electronics

The Computer Shop
Home Computer

Centre
Quebec (Montreal) Wang's Microcenter
ENGLAND
8 C Store
GUAM Marianas Electronics
PANAMA
Panama City Sonitet, S. A
SINGAPORE Inter-trade (PTE) Lta.

ASK YOUR ELECTRONICS STORE TO STOCK JIM-PAK® TODAY!!

1021 HOWARD AVENUE, SAN CARLOS, CALIFORNIA 94070 -«

(415) 592-8097

INTEGRATED CIRCUITS MICROPROCESSOR LED’S SOCKETS CAPACITORS DIODES TRANSISTORS RESISTORS POTENTIOMETERU?
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SERVICE QUESTIONS
continued from page 78

con diodes for this kind of service. You
must use a fast-recovery type—RCA SK-
3175, ECG-519 or ECG-525. Any time
you sec a circuit fed from a flyback pulse,
use this type of diode and it will work.

SPEAKER HOOKUPS

Can you please tell me how to hook up
two or three 8-ohm speakers so that the
8-ohm impedance can be kept?—G. G.,
Worthington, PA.

There is no way you can combine two
or three 8-ohm specakers and come out
with an 8-ohm impedance.

However, if you add onc more 8-ohm

speaker (1o make four spcakers) you can.
Tie cach pair in series; then each one will
have a 16-ohm impedance. Now, tie your
two series in parallel, and therc you are

8 ohms again! (Plus you add another
tweeter, etc.)

ODD VERTICAL SWEEP

This Catalina black-and-white model
122-3030 has a really odd problem. The
picture appears only on the bottom third
of the screen, and is upside down and
backwardsl | can’t figure this. Helpl—J.
N., Houston, TX.

The crystal ball says you have probably
got massive foldover, this does cause the
bottom part of the picture to appear
upside down, etc.

In your letter you say the yoke checks

in portable multimeters,
compare our features,
our guality, our price!

features of our instruments

It'sdrop-proof

at our price—$30.00

&, ME-Ba .
ol -.-:9: on

O0oan

this for a price of $150.00

And let's
but atan even lower price— $135.00

Analog, LED. and LCD—SOAR has the battery-operated multimeters for
your application: the engineering and test lab, the field service technician
the small repair shop, and the radio hobbyist. Just take a look at some of the

ME-221 ANALOG MULTIMETER
thetautbandabsorbsshocksto50
G's. and the meter movement is made in the U.S.A
Rugged and versatile. this multimeter has no equal

& ME-521DX
DIGITAL
MULTIMETER

This truly portable (12.7 0z.)
3'.-digit LED precision in-
instrument has a HI-LO
switch for all ranges. five
function modes. and an ac-
curacy of 0.5% (typical)
Price—$115.00

ME-523 DIGITAL MULTIMETER
Forthe price. thisisthe best multimeter on the market to-
day It presents the function mode right on the LCD dis-
play, hasa HI-LO switchtorallranges,anextremelylong
battery life. and an accuracy of 0.25% (typical). And all

ot forget our workhorse ME-522. It has almost all the features of the 523

Contact us TODAY for more details on SOAR's portable multimeters
why not aiso inquire aboutour complete line of bench-type, tilt view DMM's

“ME-221
8K

and

SOAR ELECTRONICS (U.S.A.):.CORP
200'13TH AVENUE

corporation

RONKONKOMA, NEW.YORK 11779
TEL. (516) 981-6444 /TELEX 144638
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out. However, look closely: the vertical
yoke is connected in parallel, which is
unusual for a vertical yoke! If one-half is
open, you would still get continuity but a
very odd vertical scan. Trace the vertical
yoke connections, and take one loose so
that each winding can be checked sepa-
rately.

AGC PROBLEM

I've got an AGC problem in this TV.
There’s —26 volts on the 4HS8 AGC plate
that seems to be killing the IF. This
should read + 30 volts. Other DC voltages
seem to be close. When | scope the AGC
plate, a high waveform with a peculiar
shape appears at vertical frequency. If |
ground the AGC plate and place +30
volts on the AGC, | get a picture. What is
this?—R. C., Corona CA.

(He sent me a partial copy of the sche-
matic but forgot to inform me what make
TV sct it was!)

If you can override the AGC and get a
picture this proves this is undoubtedly
AGC trouble. You do secem to have the
keying pulse on the AGC plate, judging
from the amplitude of that waveform.
(Scope this plate at horizontal frequen-
cy!)

Check the 3.9-megohm resistor on the
AGC line that goes from there to the
B+ 280-volt line. This is to keep the
AGC line from being driven too far ncga-
tive. | think you’ll find this is open. R-E

FREE Sul#

CATALOG

Audio—Computers
Instruments
Kits & Assembled

Southwest Technical Products Corporation f§
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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With your own tutor, electronics naturally seems easler, more understandable.
training aids bring you friendly, over-the-shoulder, hands-on guldance,r as if you had an expert

right beside you.
face-to-face instruction could be more personal.

Two
"TRIGGERED OSCILLOSCOPES—Four Hours to Familiarity"

Sit down in front of your triggered scope 30 minutes a
day, and go through carefully organized exercises. In
less than two weeks, you can truly UNDERSTAND how
your scope displays signal waveforms; where to set
the knobs and switches; what waveshapes mean; what
to do when you can't seem to get a display on your
scope. End up feeling comfortable and self-assured
with any triggered oscilloscope.

Order 48A - $12.50 postpaid

P.S.—The above title is available aiso as a
Forest Belt's SELF-TRAINER KIT: two audio cassettes
plus a dozen sets of Worksheets (for a group).
Order 48K - $ 79.50 postpaid

Additional Worksheets Order 48W - Ten for $ 25.50

All planned and prepared In our effective Easi-Way

> 4-:'?‘

Now these unique

M teaching style. Only

Nothing else like these...anywhere!

Forest Belt's Service Training MONOGRAPHS :

"Easi—WayTM Solutions for Electronics Math and Formulas"

Spend a half-hour each day with your inexpensive sci-
entific calculator (many models under $40). Learn
quickly to solve electronic formulas without knowing
algebra, Thorough Easi-ReadTM explanations, plus
dozens of planned examples and exercises for you to
work yourself. Shows you how to deal with Ohm's Law,
Kirchhoff's Laws, series and parallel circuits, reac-
tance, impedance, resonance, decibels, and plenty more.
Handle complex math easier than you ever thought
possible.

Order 28A - $ 12.50 postpaid

Scientific Calculator Order 28SC $ 35.50 postpaid

Enclosed in my $

My name s

MONOGRAPH 28A "Easi-WayTM Solutlons for Electronics Math and Formulas" @ $ 12.50 each
Scientific Calculator 28SC (sults use with 28A) @ $ 35.50 each

MONOGRAPH 48A "TRIGGERED OSC!LLOSCOPES—Four Hours to Familiarity" @ $ 12.50 each

SELF-TRAINER KIT 48K "TRIGGERED OSCILLOSCOPES—Four Hours to Familiarity @ $ 79.50 each kit

Additional Worksheets 48W (for larger groups to use with KIT) @ $ 25.50 for ten

Age

check or money order (outside U.S., add 208 to all prices). Please ship:

Address

Phone

City

State _Zip Code

Forest Belt's Service Training MONOGRAPHS

Box 68120

Indianapolis IN 46268

www americanradiohistorv com
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The best
speaker kit
isn’t a kit
at all!

The best speaker kit is a system
designed by Electro-Voice that allows
you to choose your own level of per-
formance; from a studio monitor to a
modest bookshelf system, from a wide
selection of woofers, tweeters, mid-
range drivers and crossovers.

Then Electro-Voice provides detailed
plans on how to construct the enclo-
sures designed specifically for the
drivers you chose.

Only Electro-Voice gives you ali the
options. But, then, Electro-Voice is
known for their superb quality speak-
ers — not for kits.

To get your component speaker cata-
log and construction plans package,
just send $1.00 to Electro-Voice
Component Speaker Systems,

600 Cecil St., Buchanan, Mi 49107.

Eleclrolbice
Vw Q gU'tDﬂ company
600 Cecil Street, Buchanan, Michigan 49107

Eiectro-Voice Component Speaker Systems,
600 Cecil St., Buchanan, Mi 49107

Please send me =

1
1
I
1
8 ; E-Vcomponent speaker packages.
Z | Ihave enclosed $1.00 for each
O ! package ordered.
g1 P g
=
N e i
_J: Name
w, I -
O Address
g,
<, City/State/2ip RE-4-79
G = - 15 .
82

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

MICROWAVE LEAKAGE DETECTOR, Guard-
Rod, is designed for home or business use prior
to authorized service checks. Portable, hand-held
instrument does not require batteries or outside
power source. The device Is moved glong top of

CIRCLE 127 ON FREE INFORMATION CARD

stove; if meter pointer moves to red portion of
scale this indicates excessive leakage. Unit
comes with instructions and costs $19.95 (plus
state and local taxes as applicable).—Tanray
Associates, Inc., Box 99, Elberon, NJ 07740.

TOOL SETS. One Super 3 set contains one each
of A316-4, A416-4 and P2 screwdrivers (Vie-inch,

Ya-inch and No. 2 Phillips); the other Super 3 set
holds one each of S8, S10 and S11 nutdrivers

Vi

o, o
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(Va-Inch, *As-inch and "*x-inch, respectively). Both
come carded for display, and are available from
distributors. —Vaco Products Co., 1510 Skokie
Bivd., Northbrook, IL 60062.

SWEEP-FUNCTION GENERATOR, model 737,
produces triangle, sine and squarewaves and
pulses over a 0.0001-Hz-30-MHz frequency
range; provides minimum pulse widths of 17 ns,
15 volts P-P into 50 ohms and risetimes less than
10 ns. Unit’s two trigger modes can be used to
produce slgnal pulses or bursts. Three trigger
modes can be selected; manual, external or an
internal ramp/step generator. The frequency

www americanradiohistorv . com

range can be varied over a 1000:1 ratio by
varying the input voltage to an internal summing
amplifier; this voltage can be supplied via the

x e T i

e e = = ,

> o
u%;@..ug
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external VCF input or the internal ramp/step
generator.

The model 737 contains start and stop fre-
quency dlals, each containing inner and outer
dials—the outer single-turn dial has a linear/log
scale that can vary the frequency over a three
decade range; the inner dial is a 12-position
switch used to select the frequency range and
either the linear or the log mode for the outer dial.
LED’s indicate the frequency mode selected. The
ramp/step generator pushbuttons are used to
sweep and step frequencies, and create pulse or
burst waveforms. The ramp/step generator oper-
ates over a 1- us to 1000-second range. Addition-
al front-panel controls handle variable symmetry,
Sync output selection and the trigger level. The
model 737 sells for $1295 FOB.—Exact Elec-
tronics, Inc., 455 S. E. 2nd Ave., Hillsboro, OR
97123.

ELECTRONIC BLOCK KITS, EX-Kit models EX-
60, EX-100, EX-150, use snap-together blocks to
create up to 150 different projects, including an
AM radio, amplitier, Morse code oscitlator circuit,
sound-lever meter and basic computer circults.
Easy-to-assemble kits include building blocks,
crystal earphone, accessory wires and manual.
No soldering, wiring or mechanical connections
required. Components are identified by electrical
symbol and value. Power is supplled by 6-volt

CIRCLE 130 ON FREE INFORMATION CARD

batteries, and each kit comes in a rugged plastic
case with handle. Suggested retall prices: mode/
EX-60, $44.95;, model EX-100, $46.95; mode! EX-
150, $69.95.—Distributors, Takahashi Interna-
tional, 1426-B Richey, Santa Ana, CA 92705.
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DUAL-TRACE OSCILLOSCOPE/DMM, model
305, is a portable dual-function instrument. The
oscilloscope offers a sensitivity of 5 mV-per-divi-
sion and a 5-MHz bandwidth with a sweep speed
range from 1 us-per-division to 50 ms-per-divl-
sion. Other oscilloscope features include front-
panel X-Y operation; Channel 1 and Channel 2
alternate, chop and add modes, Channel 1 and
Channel 2 triggered with polarity inversion; and
X 10 magnification.

CIRCLE 146 ON FREE INFORMATION CARD

The autoranging DMM measures voitages in 4
ranges from 2 volts to 1000 VDC (700 VAC), and
resistance from 2000 ohms to 2 megohms
{2 0.6% accuracy).

The model 305 operates on AC, DC or built-in
battery pack. it comes with probes and carrying
case; measures 4.4 X 9.3 X 14.2 inches; weighs
10 Ib.; and is priced at $1725.—Tektronix, Inc.,
P.O. Box 500, Beaverton, OR 97077.

520-MHz FREQUENCY COUNTER, model
PM6664-01, offers 8-digit LED display and full
operation to 80 MHz with 1-Hz resolution. Fea-
tures automatic continuously variabie input sen-
sitivity from 20 mV (100 Hz-520 MHz) to 1 voit.

Mcdldog

Shopping cosier for mall and precisi 59lS

A fine selection of small tools,
measuring instruments, hard-to-find
items for shop, home and lab.
Convenient one-stop shopping for
technicians, engineers, craftsmen,
hobbyists. Major credit cards ac-
cepted, satisfaction assured. Get
your NATCAM catalog today.

Z\ Nafional Camera, Inc.
2000 West Union Ave., Depl. GBF
En‘glfwood CO 80110 USA

CIRCLE 13 ON FREE INFORMATION CARD
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Resolution is 1 Hz up to 80 MHz and 10 Hz above
80 MHz. The unit weighs 3.2 Ib and measures
5.75 X 1.75 X 8.7 inches, and sells for $545.—
Philips Test and Measuring Instruments, Inc.,
85 McKee Dr., Mahwah, NJ 07403.

3-MHZ LINEAR/LOG SWEEP FUNCTION GEN-
ERATOR, mode/ 1600, provides linear or log
sweeps with separate start-stop controis. The
generator operates over a frequency range of 0.2
Hz to 3 MHz, and generates sinewaves, square-
waves, triarigle waves, ramps and pulse strings.
Among the 14 operational modes are included
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continuous, gated, triggered, pulsed, swept, trig-
gered-s p, gated p, hoid p-hold,

This is easy-

sweep-hold burst and external voltage control.
The main output is adjustable from less than 5
mV to 20 volts P-P, with a 50-ohm output imped-
ance. The variable DC offset is from — 10 volits to
+ 10 volts. Suggested retall price: $695.—Krohn-
Hite Corp., Avon industrial Park, Avon, MA
02322.

PROJECTION TV KIT, mode! Q- 12, comes com-
piete with a 12-inch Quasar color TV set. Also
provided are an adjustable two-element F1.3 lens
system and lens-hood assembly. Adjustable

CIRCLE 149 ON FREE INFORMATION CARD

stand with wheels only needs 4 mounting screws;
complete kit sells for $425. High-efficiency view-
ing screens are also available.—Miami Fiock
Equipment Co., Inc,, Optical Div., 304 N.E. 79th
St., Miami, FL 33138.

METAL TUBE HOLDER, Tube-Wringer, simplifies

anyone can solder-

A\ ARE,

KESTER SOLDER

KESTER SOLDER

DO-IT-YOURSELFERS! —

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Sotder go “First Class’ — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of “Soldering Simplified’’.

Qﬂon 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639

CIRCLE 22 ON FREE INFORMATION CARD

www americanradiohistorv com

6461 1YY

-3
w


www.americanradiohistory.com

handling tube-packaged silicones by extruding
INTERNATIONAL FM-2400CH ! them directly from the tube through any size

opening created by the nozzle. The tool accomo-
. dates all sizes of plastic and metal tubes, elimi-
nates metal tube creasing, seals tube breaks, and
holds flexible tubes firmly. A separate fixture for

) o mounting the Tube-Wringer to walls, posts or

A Pubiic Serwvice of This Magazine

& The Advertising Counc

m:

AND RECEIVERS

* Portable + Solid State - Rechargeable Batteries

CF
AE

FM-2400CH provides an accurate frequency standard for testing
and adjustment of bile transmitters and receivers at oredeter-

The FM-2400CH with its extended range covers 25 to 1000 MHz

The frequencies can be those of the radio frequency channels of
peration andor the intermediate frequencies of the receiver be-
tween 5 MHz and 40 MHz

Make America smarter.
Give to the college of your choice.

Councitfor Financial Aid 10 Educanon. In
680 Fihh Avenue New York N Y 10019

stability )05% from +50° to +104°F
juency stability with butlt-in thermometer and temperature cor-
rected charts: +.00025% from +25°to +125°(.000125% special 450
MHz crystals available) CIRCLE 150 ON FREE INFORMATION CARD
® Tests Predetermined Frequencies 25 to 1000 MHz horizontal work surfaces is available.—Gill Me-
= Extended Range Covers 950 MHz Band | chanical Co., P.O. Box 5529, Eugene, OR
® Pin Diode Attenuator for Full Range Coverage as Signal 97405.
Generator -
®* Measures FM Deviation
FM-2400CH (meter only) Cat. No. 035320 $627.72
RF crystals (with temperature correction) 26.26 ea
RF crystals (less temperature correction) 19.93 ea
IF crystals catalog price
B WHERE ELSE
> BUT DAVIS ?
e 1 -

100% quality, 50% saving:

standards demanded by electronics industries, communica-
tions, ham radio, research labs, technicians, and service. Yet
cost only half the price of other commercial counters. How
does Davis do it? Advanced design and production techniques.
That's the Davis difference. One year warranty on assembled
units, 90-day on kit components.
2 RANGES: 500 MHz Kit $249.95 1 GHz Kit $399.95
Assembled $349.95 Assembled $549.95

e Preamp 10 mv @ 150 MHz * Period Measurement (Opt. @ $15.00
* 8 Digit .3” LED Display * Input Diode Protected
e High Stability TCXO == 1 ppm ¢ Selectable Gate Times, .1 & 1 sec

e Oven Controlled Crystal = 5 ppm (Opt. @ $49.9%5)
OPTIONS: 43" LED $10.00 10 sec. Time Base § 5.00

12 v/0C 10.00 Handle 10.00
Order direct from factory. Add $3.00 for shipping, $1.00 extra
for C.O.D,, and 7% sales tax in N, Y. State. Payment by check
(certified for C.0.D.), money order, Master Charge, VISA.
Credit-rated company P.O. accepted. Money back guarantee
if returned in good condition in 10 days. Kits returnable only
unassembled.
For more information, request FREE DESCRIPTIVE LITERA-
TURE, or for in-depth preview, send $5.00 for 32-page IN-
4 STRUCTION MANUAL. Detailed, illustrated. Credited against
" . purchase of either unit.

‘E] Ei] ﬂ | DISTRIBUTOR INQUIRIES INVITED

= | Affordable quality is the Davis difference.
DAVIS ELECTRONICS

636 Sheridan Drive, Tonawanda. N.Y. 14150 « 716/874-5848

2 500 MHz and 1 GHz Counters with built-in preamp
1<%
i

% Series CTR-2A Frequency Counters exceed the highest quality

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee / Oklahoma City, Okla. 73102
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STAR SHIP SIMULATION, by Roger Garrett. dilithium Press, 30 N.W. 23rd
Pl., Portland, OR 97210. 122 pp. 5 X 8% in. Softcover $6.95.

Simulation, the representation of physical systems and phenomena by
computers, models or other equipment, can be performed on a small
computer. This book describes the design and implementation of a software
simulation; each design step is carefully defined, then the program structure
is outlined. Chapter 3 deals with the Star Ship simulation project itself;
Chapter 4 discusses the implementation ot the program. A simpie glossary
of terms Is in the back.

UNDERSTANDING CALCULATOR MATH, Texas Instruments Learning
Center. Texas Instruments, Inc., Box 3640, M.S. 84, Dallas, TX 75285. 225
pp. 5% X 8%, pp. Softcover $3.95.

This book covers the basic data, formulas, facts and mathematical tools
needed to use a calculator more effectively. It is written in simple, nontech-
nical language and provides a "keystroke by keystroke' explanation of all
the functions on a handheld calculator with their home/office applications.
There's a section on puzzles and games, and several tables and a bibliogra-
phy appear in the back of the book.

RADIO ANGELS, by Paul Jerome Stack. The Ham Radio Publishing
Group, Greenville, NH 03048. 172 pp. 5 X 8% in. Softcover $3.95.

Many times during the course of a disaster (or near-disaster) the ham
operator is the only link to the outside world. Whether during an earthquake
in Nicaragua or an epidemic in Africa, the heroic efforts of amateur radio
operators have resulted in many lives being saved. This book tells their
stories. Chapter 7 describes a proposal for a ham radio jump team for
rescue operations; and there is a glossary of radio terms in the back of the
book.

HOW TO MODIFY OLD TELEPHONES. A. M. Gray, Inc., 11004 E. 40 High-
way, Box 9710, Kansas City, MO 64137. 26 pp. 8'4 X 11.in. Softcover $6.95,
plus 50¢ postage.

This book shows you how to convert your antique telephone into a work-
ing instrument that Is compatible with modern telephone systems. It is writ-
ten In layman’s terms, and gives complete easy-to-follow directions on how
to convert two main types of antique phones: the wooden magneto wall
phone of the late 1800°'s and the brass “candlestick’ type of thé 20’s. The
text is accompanied by simple illustrations; names and addresses of neces-
sary components are listed in the back.

TRIGGERED OSCILLOSCOPES—FOUR HOURS TO FAMILIARITY, by For-
est Belt. Forest Belt’s Service Training Monographs, P.O.Box 68120, Indi-
anapolis, IN 46268. 8'4 X 11 in. 33 pp. Softcover $12.50 ppd.

This Service Training Monograph is a serles of actual tralning sessions
that ald in understanding how to operate an oscilloscope. It is the first of a
group of such sessions designed specifically for video, communications and
industrial technicians. Explanations, #lustrations, exarnples and exercises
have been grouped logically to proceed smoothly to a thorough comprehen-
sion of oscilloscopes, using the Easi-Way method that lets you view scope
displays and manipulate the controls yourself.

THE BUGBOOK ViI, by Jonathan A. Titus, Christopher A. Titus, Peter R.
Rony and David G. Larsen. E&L Instruments, Inc., 61 First St., Derby, CT
06418. 284 pp. 6 X 9 in. Softcover $8.50.

This seventh in the Bugbook series provides an in-depth look at how
8080-based computers are interfaced to real-worlid analog devices. i
contains practical hardware and software analog conversion techniques;
nine experiments In waveform generation, data acquisition and CRT display
control are included in the back. Chapter 1 deals with interfacing to D/A
converters; other chapters compare software interrupts and real-time
clocks in data acquisitions; sample-and-hold circuits and muitiplexer
devices; and miscellaneous conversion techniques.

THE SEMICONDUCTOR MEMORY BOOK, by Intel Marketing Communi-
cations. Wiley-interscience, Div. John Wiley & Sons, Inc., 1 Wiley Drive,
Somerset, NJ 08873. 524 pp. 8'4 X 11in. Softcover $14.95.
State-of-the-art semiconductor memories are lower in cost, higher in
density, have a faster access and cycle time, greater reliability and more
modular than core memories. This book examines In great detail the three
main categories of MOS-technology semiconductor memories—RAM, ROM
and serial—and discusses design, configuration and environmental applica-
bility for each type. The text is accompanied by many graphs and tables and
schematic diagrams, and an index appears in the back of the book. R-E

Equip
yourself

with
the best.

PTS 8001
Component
Analyzer

Solid state component
tester works in or out
of the circuit. Simple
hook-up to any standard oscilloscope. High,
medium and low range switch for matching
the impedance of the component

being tested.

PTS DG-1
Digital Power

Supply

External variable power
supply for substituting
voltages In televisions,
stereos, radios, computers, microprocessors,
appliances, CB equipment, telephone
equipment, electronic cash registers,
security systems and other electronic
devices.

PTS DG-4
Voltage Control Center/
Digital Power

Supply
Independently produces
four variable DC supply
voltages. Excellent for
substituting critical
control voltages for TV
electronic/varactor
funers. All units come

in vinyl cabinet in optional walnut, black
or blue and carry a one year

limited warranty.

These products available from any PTS5 stocking distributor
as well as PTS tuner/module servicenters. Check the
yellow pages for the servicenter nearest you.

Pl) 8\
H

Hittd
]
PTS ELECTRONICS, INC. Z
The Only Name You Need To Know -
P
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Nobody does it

better than\lIZ

NEW SIGNALYST"
Color Bar
Generator

Model WR-515B $249

S

BLUP RASTER

G0 RASTER

00,

PR L WY Y

EVERY COLOR TV TEST
SIGNAL YOU NEED.

A PRICE NOBODY ELSE
CAN MATCH.

There’s absolutely nothing else on the market like
this new VIZ Color Bar Signalyst. Use it to service
TV sets, video recorders, CATV, MATV, CCTV, etc.
Compact enough to carry with you on house calls.
Complete enough for every shop test—at a price
you can afford. Look what it does for you:

Patterns supplied. Superpulse; regular color bars:
color bars with luminance; color bars less burst;
red, green or blue primary color rasters; color trio;
gray quad; hatchdots; dqts—all with progressive or
interlaced scanning and 4.5 megahertz sound carrier.

Outputs. Video (pos. or neg. polarity) 0-1.7 volts
into 75 ohm line. RF and IF continuously adjustable
from snow-low 20 microvolts to 200,000 microvolts
(enough to drive a whole hotel full of TV sets). All
outputs crystal controlled.

Scope triggers. Two separate 3.7 V peak-to-peak
pulses for H & V trigger.

Comes complete with 75 ohm output cable and 300
ohm snap-on head and excellent text on application.

See your local VIZ distributor.
“IZ Test Equipment Group
335 E. Price St., Phitadelphia, PA 19144

The VoltOhmyst company

EQUIPMENT REPORTS
continued from page 35

space on each disc. In addition, the board has
hardware and software selection capability be-
tween Integer BASIC and Applesoft I1.

A small toggle switch protrudes from the
board and is accessible from the rear of the
Apple 11 without having to remove its cover.
This switch selects the BASIC that is initiated
by the normal control-B command. However,
this selection can be overridden by software
addressing of two locations. Thus, for example,
when retrieving an Applesoft program from
the disc, the DOS automatically selects the
Applesoft ROM Card before loading the pro-
gram. As with the original on-board ROM in
the Apple Il computer, the Applesoft firm-
ware board contains an extra (empty) socket
for future ROM expansion.

Applesoft 11 is a fairly comprehensive BA-
SIC interpreter written by Microsoft. It in-
cludes extensive graphic commands to match
the Apple II's 16-color low-resolution and
four-color high-resolution graphic capabilities.
Also included are such additional commands as
HOME (cursor), INVERSE, FLASH, SPEED, and ON
ERR GO TO. Data matrices can now also be
STORE'd and RECALL’ed from the cassette.

If the firmware board is installed in an
Apple Il system with a disc, it offers one more
convenience: FP and INT commands to switch
between floating-point Applesoft 11 and Inte-
ger BASIC. The Applesoft ROM board makes
an excellent addition to the Apple II computer.
It costs $200; a bit expensive but worth it if
you take into account the RAM savings it
affords. R-E

THE BIG PLUS +
Graphic Equalizer

ic Sgstem

We should alllearn more about it

) § the Advertrang

& the US Depatment of (ommese

2 A publ sevwe messoge
The Magazee

\\
/s

"e

The American Econom

ASSEMBLED

$18995

KIT

$9995

FERRRRRERERT
’1\“‘Y‘T”Y'

& L

LOADED with Quality Features'

¢ Stereo . . . Eleven Bands Per Channel » Extremely Low
| Noise & Distortion ¢ LED Peak Indicators ¢ Center Detent
(“flat”) sliders ¢ Built-in “record” Switching ¢ Line and Micro-

| phone Level Inputs/Outputs  Regulated Power Supply

Fully Guaranteed ¢ Horizontal or Vertical Cabinets » Kit or
Fully Assembled ¢ Plus Much, Much More!

AARON-GAVIN INSTRUMENTS, INC.
17231 Corla Avenue Tustin, California 92680
Yes! 've enclosed $—_ & : RUSH me O !:re::hue
i assembled equalizers at $189.95, p.p.d
| —_ uinassembled equalizer kits at $99.95,p.p.d O Horizontal {flat) O vertica (up-right} !

California residents include 6+ sales tax

cabinet

Visa. & Master Charge orders accepted

{Name __

4 Card No. =

: Address Erp e
: City _ Zip. Date No

State

Dealer inquiries invited
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ELEGTRONICS BOOK CLUB

The Power Supply Handbook

A broad, rich, and varied collection of ready-
to-bulid power sources for electronics techni-
cians, hams, engineers, and hobbyists!

This is THE complete power supply
book...the all-in-one Answerbook with ALL the
data you need to build, design, test, and cus-
tomize virtually any power supply system you
want—from AC-to-DC converters to linear
amplifier filament transformers, from simple
dual-voltage systems to hefty 3000V DC pow-
erhouses, from low-voltage units to precision
10.000V DC references, from sine wave inverters
to failsafe superchargers! It contains 420 pages of
solid how-to info, stripped clean of irrelevancies,
packed with practical instructions on how to
create just the unit you need for that special ap-
plication. You get a brief course in power supply
theory, some basic schooling in testing, a
thorough guide to power supply design, and sec-
tion after section of pretested power supply cir-

M ay we send you this practical time-and-money-
saving book absolutely FREE as part of an
unusual offer of a Trial Membership in Electronics
Book Club.

Like all Club offerings, this is a quality
hardbound volume, espedcially designed to help you
increase your know-how, earning power, and enjoy-
ment of electronics. Whatever your interest in elec-
tronics, you'll find Electronics Book Club offers prac-
tical, quality books that you can put to immediate use
and benefit.

Ttus extraordinary offer is intended to prove to
you through your own experience, that these very
real advantages can be yours...that it is possible to
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trial Membership, you need purchase as
few as four books during the coming 12 months. You
would probably buy at least this many anyway, with-
out the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive “The Power Supply Handbook” abso-
lutely FREE. If you're not delighted, return the book
within 10 days and your Trial Membership will be

cancelled without any obligation whatsoever.

invites

cuits you can build and modify. Projects like 13V
mobile systems, 12V 20A brute supplies, voltage
sextuplers for SSB, 115V 60 Hz sine wave inver-
ters, regulated nicad chargers, precision
10.000V DC references, adjustable low-voltage
regulated supplies, 117V AC to 24V DC conver-
ters, and lots of special-purpose AC supplies. And
precisely because this manual is so comprehen-
sive, you'll be able to build PS systems that are as
good as any you can buy, systems that meet your
specifications.

Probably the most remarkable thing about
this volume is the sheer variety and quality of the
projects it offers...each one is reliable, pretested,
easy to build, and you can construct most of them
from inexpensive salvaged or surplus parts. It
would have to be a very unusual PS indeed not to
be covered in this manual, for here you’ll find
everything from simple get-the-job-done units to
highly refined adjustable supplies. Step-by-step
instructions tell you how to put together voltage
doublers for MOS LSI, super low-voltage
supplies, 78MG voltage regulators, 13V supplies
for mobile equipment, 110V 600 Hz inverters,

® “The Power Supply Handbook" ists for $12.95. it is yours
absolutely FREE with your Trial Membership

® You will receive the Ciub News, descridbing the current
Selection, Alternates, and other books, every 4 weeks (13xa
year)

® !f you want the Selection, do nothing, it will be sent to you
automatically. if you do not wish to recelve the Selection, or if
you want 1o order one of the many Alternates offered, you
simply give instructions on the reply form (and in the en

velope) provided, and return it to us by the date specified. This
date allows you at least 10 days in which to return the form. If,
because of 1ate mail delivery, you do not have 10 days to make
a decision and so receive an unwanted Selection, you may
return it at Club expense.

® To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership anytime after you
purchase these four books,

® All books —inciuding the Introductory Offer — are fully re

turnabte atter 10 days if you're not completely satisfied

® All books are offered at low Member prices, plus a small
postage and handling charge.

® Continuing Bonus: If you continue after this Trial Member-
ship, you wilt earn a Dividend Certificate for every book you
purchase. Three Certificates plus payment of the neminal sum
of $1.99 will entitle you to a valuable Book Dividend of your
choice which you may choose from a list provided Members

CIRCLE 8 ON FREE INFORMATION CARD
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you to take a copy of “THE

POWER SUPPLY HANDBOOK™ (list $12.95)

...with a Trial Membership in
the Book Club that saves you
25% to 75% on a wide selec-
tion of electronics books

polarity changers, 12V to 300V converters,
solid-state car alternator/regulators, silver-zinc
cell battery chargers, zero to 30V lab supplies,
simple four-voltage bench supplies, and many
more. The projects come with all the data you
need to insure flawless no-hitch construction—
concise analyses of special circuits, easy-to-
follow directions, detailed schematic diagrams,
complete parts lists, and special discussions of
construction safety precautions.

The scope of this handbook is broad—broad
enough to include construction info on tested cir-
cuits that'll help you make the most of any power
supply you put together—circuits that’ll allow
you to interface, modify, and test your own PS
designs. The authors show you how to construct
voltage splitters, 1C protection circuits, smoke
testers, two-terminal current limiters, voltage
limit sensors, active voltage dividers, microfarad
multipliers, capacitor rejuvenator-leakage tes-
ters, and many, many others. 420 pps., 292 illus.
Hardbound. List $12.95.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

Facts About Club Membership B

ELECTRONICS BOOK GLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send my copy of “THE POWER
SUPPLY HANDBOOK™ ABSOLUTELY FREE! If not
delighted, | may return the book within 10 days
and have my Trial Membership cancelled. | agree
to purchase at least four books during the next 12
months, after which | may cancel my Membership
at any time.

Name _ Phone
Address

City

State Lip

(Yaid for new Members only.) RE-49
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How
do you really use a
multimeter?

e -

Usually at your bench, in the shop,
shared with others. And, if it’s a Fluke
multimeter, you use it with confidence.

Now you can carry that same bench
precision on the job. Introducing the
new Fluke 8020A DMM for only $169.

This rugged beauty packs more field-
valuable features than any other DMM
available, at any price. And that means
field versatility when you need it most.

The 8020A has six resistance ranges,
including a 20 megohm range for those
special high-resistance TV components.
Plus, you can measure focus dividers,
peb and capacitor leakage clear up to
10,000 megohms with the new conduct-
ance function. And conductance allows
you to measure transistor beta—unique

/

with the 8020A.

Ever damaged your meter in the fly-
back circuit? Rest easy. The 8020A is
MOV-protected to 6000V against hid-
den spikes and transients.

Your 8020A comes with a full-year
warranty, with worldwide service back-
up. Regardless of what happens to it,
we’ll fix it inexpensively and quickly.
making the 8020A a truly cost-effective
investment.

Call (800) 426-0361*, toll free. We'll
tell you the location of the closest Fluke
office or distributor for the best value
in DMMs around.

Price U.S. only.

“Alaska, Hawaii and Washington
residents — please call (206) 774-2481.

The DMM for Home Electronics Experts.

2507-7207

FLUKE

®
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More information on new lit is
available from the manufacturers
of items identified by a Free Infor-
mation number. Use the Free In-
formation Card inside the back
cover of this issue.

QUARTZ CRYSTAL CATALOG provides 16
pages of data and application notes on quartz
crystals. General engineering and design charac-
teristics are discussed and defined. Among the
products listed are aircraft radio, CB, clock,
custom-made, marine VHF/UHF and micropro-
cessor crystals. Price: $1.—Crystek Crystals
Corp., 1000 Crystal Dr., Fort Myers, FL 33901

ELECTRONICS CATALOG, No. 19 Fall-Winter
1978, is a 116-page catalog specifically designed
to meet the electronic-supply needs of experi-
menters and hobbyists. Among the many items
ligted are transistors, resistors, IC's, LED's,
switches, computer supplies, semiconductors
(SCR's, FET's, op-amps), a motion detector, and
a Videocube RF oscillator/modulator, plus many
more. An index, and order form and shipping
instructions are Included.—Delta Electronics,
P.O. Box 2, Amesbury, MA 01913.

CIRCLE 123 ON FREE INFORMATION CARD

COMPUTER CATALOG, Computeriogue Star-
date: 1978, contains 44 pages of hardware, soft-
ware and system components, including such
manufacturers as IMSAI, Cromemco, Xitan, Exity,
Commodore, and many more. Catalog also con-
tains photos, graphics and specifications, in addi-
tion to prices. and two simplified order forms.—
Computer Enterprises, Box 71, Fayetteville, NY
13066.

CIRCLE 124 ON FREE INFORMATION CARD

TEST EQUIPMENT AND BREADBOARDING
CATALOG, The Breakthrough Book, 26 pages ot
the latest digftal designs in frequency counters,
CSC logic probes, IC test clips, breadboards, a
solderless breadboard kit, and many more. Each
product is described fully and complete technical
specifications are glven. Catalog contains sepa-
rate price sheet and handy order form.—Conti-
nental Specialties Corp., 70 Fulton Terrace, New
Haven, CT 06506.

CIRCLE 125 ON FREE INFORMATION CARD

ELECTRONIC ENCLOSURES CATALOG, 10
pages, describes housing for meters, instru-
ments, projects. Enclosures come in many sizes
and materials (extruded aluminum, polyure-
thane). Photos are included, along with specifica-
tions for each type enclosure. A price list is
Included.—Tracewell Enclosures Inc., 7032
Worthington Galena Rd., Columbus, OH 43085.

CIRCLE 126 ON FREE INFORMATION CARD

ELECTRONIC SUPPLY CATALOG contains 99
pages of discounted electronic instruments and
components, from adapters to wire-wrap acces-
sories. Featured are a dual-trace 10-MHz trig-
gered oscilloscope, 8-track record/playback tape
deck, and a 500-ohm omnidirectional mike ele-
ment. Index and order blank included. Price:
$1.—Edlie Electronics, Inc., 2700 Hempstead
Turnpike, Levittown, NY 11756. R-E


www.americanradiohistory.com

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercia! products or

services). $1.50 per word (no charge for zip code) . .

. minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not avallable as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26).
When normal closing date falls on Saturday, Sunday, or a holiday, issue closes on preceding

working day.

BUSINESS OPPORTUNITIES

FOR SALE

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business —without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY
11235

VINYL's where the money is! Professionally re-
pair, refinish, recolor furniture, luggage, car tops.
Quick, easy. Two small $20 jobs a day earn you
$1000 a month. Homes, cars, offices, restau-
rants, unlimited customers. Start earning after a
few days practice. Sensational details free. VIP,
2013 Montrose, Chicago, IL 60618

GOVERNMENT SURPLUS

MANUALS for Govt. surplus radios, test sets,
scopes. List 50¢ (coin). BOOKS, 7218 Roanne
Drive, Washington. DC 20021

WANTED

RECEIVING and Industrial tubes Including obso-
lete types. TSUTOM YOSHIHARA, 1-105, Degu-
chicho 34, Suita, Osaka 564, JAPAN

FREE catalog (anglais). IC's, semi's. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que. Canada, H3C 1H8. US inquiries.

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Dlego Call( 92105

TEST eqmpmem catalog hsnng used Tektronix,
HP and GR equipment at bargain prices. Price
$1.00 refundable with first order. PTI, Box 8699,
White Bear Lake, MN 55110

;JAME bra_nd test equipment. Guaranteed dig-
counts up to 50%. Free catalog. SALEN ELEC-
TRONICS, Box 82-M, Skokie, IL 60077

SELLING Rider’'s manuals, Sams Photofacts,
Supreme Publications, Original factory manuals.
BEITMAN Box 46, Highland Park IL 60035

FANTASTIC T.V. facts booklet as seen on NBC
television. $1.00 . guaranteed. DVS, Box
912R Smithtown, NY 11787

TOP quality speakers for home and car. Send
postage stamp for list. SQUIRES, Maxatawny, PA
19538

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.50 per word {(minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Plans/Kits

( ) Education/Instruction ( ) Wanted

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3
6 7 8
IETH 12 13
% 7 18
o T2 23
26 27 28
3 32 33

( ) Business Opportunities

( ) For Sale

( = _
Special Category: $10

4 5
9 10
' BTl 15
19 20
24 25
' 29 30
o 3| 35

www americanradiohistorv com

YOUR PHONE
CALLS ON TAPE

Record incoming and outgoing calls automatically
with this all solid state unit connected to your
telephone jack and tape recorder. Starts record
ing when phone is lifted. Stops when yos hang
up, making a permanent record. Easily installed
No extra monthly phone charges. FCC APPROVED
21 421-3/413/4

VOICE
ACTIVATED

2:1/4 5 idv 1/2 SWITCH
Selt contained solid state. Excellent adjusi-
able sensitivity. Recorder activated by voices
or other sounds Uses recorder mike of
remote mike Great for home, business etc

Among world's smallest, solid siate. self containe¢
WIRELESS MIKE  Mercury Bat. furn. Picks up most
sounds and transmits without wires up to 300 ft. thry
FM Radio Tuneable. Use as mike, ampf. alarm & alert
system. baby sitter, hot line, et€.(*Plus $i.00 Pstg. &
Hdlg) Money back guarantee. Calfornia residents add
tax, Free data, Mail order. Visa. M/C, € o.k Quantity
discount availabie. AMC Sates. Dept. 9. 9335 Lubec
St.. Box 928, Downey, Calif. 30241 Phone (213) 8698519

$18.95*

2042 n 17

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning. Cutting. Rifle, Pistoi.
Pocket. See In Dark—Shotgun Directional Mike-
Unscramblers —Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance. Detection, Elec-
tritying, Ultrasonic. CB, Auto and Mech. Devices. Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031,

SOLAR equipment bargain catalog for the do it
yourselfer. Contains latest in solar cells, differen-
tial controls, and all equipment related to solar
energy. $1.00. EXTERNAL ENERGY, BOX 643,
Tempe, AZ 85281

TEKTRONIX 551 4-trace scope $400. Heath: IG-
12, 1G-42, 1G-62, IT-28, HM-2101. BC-221AA B &
W 300. Write for details. BOX 2181, Boulder, CO
80306

INCREDIBLE Secret Money Machine demands
your electronic skills. $6.95 complete, guaran-
teed, and postpaid. SYNERGETICS, RE-7, Box
1112 Parker, AZ B5344. Visa accepted.

Pc BOARDS your artwork. No setup charge
$.45/sq in. smgle sided, $.60/sq in. double sided.
Ohio residents add 4.5% sales tax. DIGITRON-
ICS, P.O. Box 2494, Toledo, OH 43606

BANKRUPT stock—Sealectro badge readers
Security, programming uses. L/N $45 up. ES|,
1258 Fitzgerald, San Francisco, CA 94124

Burglar - Fire - Smoke
Alarm Catalog

¢ Billions of dollars lost annuolly due
to lack of protective warning alarms.

FREE CATALOG Shows you how to

protect your home, business
aond person. Wholesale
prices. Do-it-yourself. Free
engineering service.

Box 82802  RE-049 Lincoln, Ne. 68501

6461 1lHdV
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& RADIO-ELECTRONICS

SPEAKER INFORMATION KIT

Get 70 pages of speaker facts. specs, construction tips
plus info on our raw speakers. crossovers and a line of 9
quality hi-fi speaker system kits. We'll send you our full-
color catalog: plus How to Hook Up Your System,
an exhaustive step-by-step treatise on hi-fi system
installation: and our Speaker Operating Manual.
chock full of tacts on how to get
the most from any speaker
system, for Free. Even if
youdon't buy from us we
want you to have the facts.
That's how we got to be the
world’s largest manutac
turer of speaker kits.

Send to:

Speakerlab. Dept. 4-RE
735N. Northlake

Seattle, WA 98103

No flame or fuss
b /s
e $1500
+$1.00 postage and handling
Jewelers — Hobbyists
For Fun or $$$
DO IT YOURSELF

lnstvuct-ons included. Must be electroplated.

e ®Use a toy railroad control, a doorbell battery or a car bat
§ tery charger as a power source.

BNOWII You can buikd and plate 14Kt, 18 Kt heavy
8 abstract edges on any stone and create jewelry, plate baby
B shoes, baseballs, leaves, flowers, acorns, etc. Information
8 and Instruction sheets only $1.00.

GOLD EDGE
7117 3rd Ave./Box P/ Dept. RE
Scotisdale. AZ 85251 (602) 994-5752

.
.
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Featured in Radio Blectronics :

DELTA MOTION DETECTOR This device detects any motion
or movement for n minimum dlstanceaf 8-ft. The secret is in the
ultra-complex custom L81 chip.
4 digtal nm‘"’iryz e
contained. in » cane 6 x 3 x
NiCad batterien. Nothing eiscis needed. for the device to perform
motion detection. When motion or movement
‘whoop” alarm is sounded
DETECTOR s denigned to provide mhn an audible or silent
alarm The siient alarm is controll
the alarm up to 30 seconds. The silent alarm activates a rela
whase contacta are brought out to plu:s

device. such as siren. hom. tape recor
The Motion Detector works on a CHANGE OF LIGHT. Any
A change of + 5% or mare. triggera the detector. Works within a
eange of 0.1 candlepower (simost dark). o 100 candlepower.
a range of 1000 to 1. NO external light source i

need
When left in a darkened or semi-darkened room. the Motion
Detector acte s # fantastic FIRE
single match, anywhere in the room. mﬁ". the slarm, 8o that
nhe d-vice becomen yn intrusion alarm ang

Enclose sufficlent
postage.

Excess refunded.
which combines the lnteat in

device Is completely sell:
4", and operstes from four "AA™
MOTION
ed by & imer. which delays

and will netivate ANY
er. telephone dialer. etc

PLANS & KITS

LINEAR AMPLIFIER: Ham only 2-30 MHz, 100
watt, solid-state. FREQUENCY COUNTER: 300
MHzZ, miniportable/mobile, memoryl VOX—
COMPRESSOR: Splatter-free modulation boost-
er. Construction plans $3.00 each. All $7.50!
Many others, catalog with order. PANAXIS PRO-
DUCTIONS, Box 130-F4, Paradise, CA 95969

SCANNER users—bulld many useful accesso-
ries. Free kit catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

SAVE 50%. Build your own speaker system.
Write for catalog: McGEE RADIO, 1901 McGee,
Kansas City, MO 64108

CONSTRUCTION plans for prohtable busmess
ideas. Catalog $1.00. GARLING, 438 N. Garfield
Street Lombard IL 60148

PRINTED circuit boards from your sketch or
artwork. Affordable prices. Also fun kit projects.
Free details. DANOCINTHS INC., Box 261, West-
land, M| 48185

PASS FCC EXAMS

/ to..,,' "‘”'m 1 ee

“n
revised multiple choice sxams cover all s18es
tested on the aciusl FCC sxem. Plus “Seif /
Study” Ability Test. Provenl $9.95 postpsid
Moneyback Guaraniee

commanb PRODUCTIONS.

Redio Engineering Divislon

The Originel FCC Tos1s Answaer sxam menual
that prepares you at homs for FCC First and
Second class Radiotelephone hicenses. Newly

L4
P.0.Box 26348 -E
San Francisco, CA 94126

ALARM. The light from s

25-TURN
TRIMMER

fire alarm, allin one.

G18

QO]

6 W, 42,\ WhnIJm 1“

Mudel l
lnpul 238 dll Output
13/16" Hx x51

ol Em-v i
2, W6 5/ “DP
Sk

100 CFm

Exclusive at Delta....

"\ SPECIAL-BY-MAIL OFFER

100% Guaranteed—Rechjrgeable_

: Tested Ni=Cads AA°

Buy now while
\ supplies last...Our loss is your gain!

Description Sale
£ Dserin Comsista  motion ~ detector o den e With slip clutche!
lo12m Motian Betector Chip only, with data 898 100
g MOTION 5ttt et s ™ 1 P
D 518“‘! " MICad Batteriss. set of 3 3 FOR
: 595 =
, 5~ DETECTOR i 5iif itz =
Charger 69.50 7

WITH 1ST
QUALITY
Rugged Construction!
Powerful Ajr Flow! |
Whisper Quiet! |

'
Selis for $25.

Model AK2H143AX - 3000
115V, 60 cy, 61 W, T8A. Wheei |
din: 3 172" x 1 3/4 Input 35/

REDMOND dia Output: 2178 Hae. width 2

With
averload protection. Wt 5 lba.
0O 5692R

LIMITED QUANTITY!

Od‘lnnly made for emergency
ts — for wide angie fooding!

.E SEALED BEAM
SPOT
LIGHT

H
Ampere
Delta No Tyfe Hours Dimen. SA_,LE = m
5688 R A 170 .619diax .680 .18
6R+ 1/3A 200 619diax 768 .8
B, f4EN cemae o o
L d dia.x]. 9
0 S & G {51t 1 T R
ru i x hr (§ o5 g e e b7
98 172D 2.3 1.308dia.x1.376 19 o & clamo.
8 40 1:308diax228 278 LA =
T — Plated Contacts
BUTTON CELLS Sale SS9
R #’3"&'{%‘&3%5
2 .98 X ¥
4 1.2 22 1.36 dia.x.207 7 0 11550 Bed
2 1.2 .22 1.36 dia.x.308 .8 O 1130R Black
1R 1.2 .22 1.61 dia.x.320 .9 ACTUAL SIZE
S for §2 CH

SPST. mnmenunry Norm. aper

s Volts @ 7 Amps
+12 Volis g .21 Qmps

12 Volts @ mps
40 Volts @ 100 mA QPECML

' Power
Regulated E"")"f‘::"":m"ql"f $350 en

smputer migr
B":I . hy f 0“;‘ ‘8 plll( area

i

tabs to permit soldering. +=buttons on both ends.
Sasssscsees.

£ N\, 172A contact rating. 1/4°
Pquwalem To $1.35 Grayhlll

e

17 ssurpLUs'

| —

/A

When in our area, northeastern Mass. or southern N.H. visit our new showroom!

PLASTIC ELEC’I‘RICAL TAPE]
! 60-ft. long! Black
_’AVE"V"\!' L' l H-ud “nr-l- ;, 10
R(u

P.0. BOX 2, DEPT.R

7 OAKLAND ST,

AMESBURY, MASS.
01913

TEL. (617) 388-4705

/. CATALOG

CIRCLE 3 ON FREE INFORMATION CARD
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CATALOGS

FREE catalog 01 new merchandise, at great
prices. IC's, semi's and more. KEY ELECTRON-
ICS, Box 3506 RE, Schenectady. NY 12303

DOLBY ¢ add-on encodes/decodes recordmgs,
FM. Quality components, complete kit. Calibra-
tion tapes available. Comprehensive test report.
REA INTEGREX, Box 747, Havertown, PA 19083

CATAIOG qmm ="
Write for Your - M
Free Copy "'g N

7808 N. 27th Avenue
Phoenlx, Arizonao 85021
{602) 998-93562

TRI-TEK

incorporated

FREE KIT Catalog

STOP! Take a minute & let us send containg
our ‘latest kit catal og. lf you like, TEST &
end us t

w

na dres

DE

SCIENTIFIC msnumsms
BOX 1054R LIVER CA

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

UNIVERSITY ( degrees by mail! Bachelors, Mas-
ters, Ph’'D’s . . . Free revealing details. COUN-
SELING, Box 317-RE4, Tustm CA 92680

ASTONISH your friends with magic, E.S.P., card
tricks you can do. Details: LANGEN, Box 191-CA,
Downsview, Ont, M3M 3A3

FCC EXAM QUESTIONS. First/second license
$8.95. Third/broadcast endorsement $4.50. Re-
vised guide guaranteed. Postpaid. PANAXIS, Box
130-F4X, Paradise, CA 95969

PRINTED CIRCUIT
Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

Glass Boards.
-Send stamp & address label for {/yel

TRUMBULL
B33 Balra Dr., El Cerrito, CA 94530
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ADVANCED

SUPPORT DEVICES

e
AN
STATIC RAM BOARDS ua‘:f’w Z-80/Z-80A/8080 CPU BOARD E
#* On board 2708 » 2708 included (450ns.)
5-100 32K {uses 2114) ‘p" # Power on jump # ompletely Socketed Yic
ASSEMBLED Kit d\p Assembled and tested $185.00 vl
450ns. 63995 450ns. 539.95 Kit $129.95
250ns.  699.95 250ns.  599.95 Bare PC Board s 3495 5
Bare Board 49.95 * For 4MHz Speed Add $15.00
Bare Board w/all parts less mem. 99.95 8080A Kit $ 9995 TS
WMC 18K (uses 2114) 8080A Assembled $149.95
ASSEMBLED KIT
450ns.  325.00 450ns.  279.00 8. 6
250ns.  375.00 250ns.  299.00 K
Bare Board 29.95 ACOUSTIC COUPLERS ¢ MODEMS 3
LOGOS 1 8K We now stock complete AJ line :
ASSEMBLED KIT A242A 300 Baud Coupler $325.00 ’
450 ns 14995 a50ns. 12595 AJ243 LA 36 Coupler $295.00 0
250ns. 16995 250ns.  149.95 ADAC242 Refurb. Coupler $275.00 &
AD342 Orig /Ans. Coupler 98.00 X
Bare PC Board w/Data $21.95 AJ1245 5 Duplex 300/1200 Bd $795.00 :
Now over 1 year successful field experience AJ1234 Vadic Comp 1200BdMod .. $895.00
“Special Ofter” Buy (4) 8K 450ns. Kits $117.00 AJ1255 1200 Bd. Vadic Ong/Ans  $895.00
m Plys more Anderson Jacobson Products
M
Hi PLOT LOW COST
DIGITAL PLOTTER 1O !
EXIDY SORCERER * RS 232 NEW
Complete e:oandable 2-80 based computer  Plot Size 7" x 10 List $1085.00 9%
w/BK 389500 w/ 15000 w/32K $139500 stock » Digitizer Avail. Sco I 2 35
gPé)&ﬂpgnFan%nnr‘ngdulgzKE o 0529900 « High Resoiution OUR SALE G,
U xidy and receive .47 /sec Pl >
FREE Sanyo or equiv. y9 Monitor * 2 ec Plot Speed PRICE $925.00 g
Otter ends March 31
SPECIAL KEYBOARD BUY SV Uaeh, 9K FIP HORD [POERD =
WHILE THEY LAST Assembled & Tested $84.95 RAMS DYN.
Clare Pender 63 Key ASCII Kit $64.95 L s
w/26 Pin & 34 Pin Output Conn $54.95 Bare PC Board $21.95
Special Offer: Buy 4 kits onty $59.95 each ‘s
MA6 16K wi 1K $9950 ok 3
MR-16 16K w/1 am . 0
mefl &
v 0 2 E o %
# Phantom # 250 ns. or 450 ns ERM G 27,08 %:"7116 o 1A $63,95 9
Only available assembled & tested It
250 ns 450 ns Theos 55
8K Static $209.00 $189.00 - 49
16K Static $449.00 $399.00 TARBELL FLOPPY INTERFACE 795
32K Static $869.00 $819.00 * f\oo Cg';palltg'e = ¢ShsesﬂCP'M 2
# Jumper Selectable  # Persc! ugart, etc.
Assembled and tested 22?3 gg CHARACTER PEN
t W) Lower ?
EXPANDORAM MEMORY KITS BarePCBoard(Doc Add$10.00). . § 39.95 LR 5
* Bank Selectable gses 41150r4116 SD vevsalloppy Kit vt
00 ns. s s
* Wirite Protect % Powsr 8YOC, £16V0C B A wcues
# Phantom #* Lowest Cost/Bit -
* 1771-01 Floj Chip ont 27.9
Expando 32 Kit (4115) Expando 64 Kil(4116) Doy e eny >_27.95 R (UARTS/ USRYS
8K $189.95 16K $275.95 9
16K $249.95 32K $429.95 APPLE/EXIDY/EXPANDO v
24K $325.00 48K $599.95 TRS 80 16K-UPGRADE KIT £k ]
32K $399.95 64K $719.95 * 16K with Jumpers & Instructions . 995
for etther Level 1 or Level Il sgg 95 £t ;
& 16K for Apple |l Upgrade $89.95 8718 493
::gzgvv 2|S|K UDR|VES 205100 Special: TRS80 Schematic $ 495 Baceivasarze 22
ingle Lensity X
SA 800/B01 Single-Sided* $495.00 ATVEATION g 3ie0 Urtpe
* Dual Drive Add on Maintrame inc. box,
P2 dnvfﬁs‘.)é)owehcgblel, tan z: ggggo TRS 80 TO S-100 798
ersci el 2 ua .00 g 9995
Persci Box & Power Supply $325.00 PET TO S-100 ADAPTER W Mrkocor Vouproude esoarson 10
Siemens/GSI FDD100-8 8 Floppy Allows Pet/TRS 80 to be interfaced to T
Compatible (Elec)toShugart 801R. . $375.00 popular S-100 Bus . » 168 Uograce -
i:' to s 100 Kit srgg gs g rp——
sembl 5
ANADEX PRINTER RS 8016 8- 100HUHB100KN . $275.00 B
Model DP-8000 compact, impact, parallel of Assembled. 55.00 %
senal. Sprocket feed, BO columns, 84 lines/ For Low Cost 8 Siot Bus to expand T to 9600
min_. bl-directional. New only $895.00 Pet/TRS $149.95 Kit .
699
DATABOOKS & MANUALS
$ 398 : p e Iiheranse

Me

e

Poa
! 585 M,

MCSB0 Manua .

540 02,

AMD 80RO Handpane
asa

i E

FEEELEEH

qrm, Iy
£

P.0.BOX 17329

BAUD RATE GEN
e
a
TV CHIPS
N

§-100 MOTHERBOARD SPECIAL
8 slot expandable w/9 conn.

reg $6995. NOW $52.95

A/D CONVERTERS

PCG PROGRAMMABLE PROMS
CHARACTER GENERATOR
otves of STARWARS
M rA
UY “Eprom'’ Eraser
Mode! UVs11E seuks TV INTERFACES
SALE 8223 295 s veen

"o 5821

$219 95 Mo

MAR Moduiat

CIRCLE 64 ON FREE INFORMATION CARD
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MICROPROCESSORS
180 s10.88
Z-804 95
; 8
B0804 MM 1995
stE 8085 18.93
e
69
Pe
1995
29
SOCKETS
o ST

CONNECTORS

75 Pon D Subminature

o8 1
08255 378
nood »

LIVERMORE BASIC
s oM
N ROM

94 00

KEYBOARD ENCODERS

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2.Same Day Shipment ai prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

STATIC RAM HEADQUARTERS

2599 100
-
2 95 26
79 2
695 ar8
TMS 404455257 250m 99 9
ThAS 408 T 9
EMM 42004 795
EMAA402 795 72 825
EnMa80s 998
26
Y > 2
s €coon, 3
3
" ¢ 2
n "
2137 Low Power 4K Static_14.95 wa

WAVEFORM GENERATORS
95

MC3024

s « 528

CHARGE COUPLED DEVICES
6% Memory W yOu s C

$18.95 Qlch (v.g 43. OOI

CRYSTALS
Microprocessor Timebasws TV Game
froquency  Prce Prce
wa 498
3 495
498
o WA 498
3 5
on %
10+ 3 9!
v a9
L I‘
K " 595
595
o ¥
DISPLAYS/OPTO

MKED PC BOARD SALE
80 CPU (Mhacal $3495
mso “PU 3495

8 Stane RAM (Logos: 2195
16K Statc RAM (211 220095
32K Staec RAM (2118 4995
Flopoy VO (Tarbel: 3995
Cassetle UO (Tarbe: 2998
X ) 2195
1702 €or 300
2708/2716 Eprom Mraca) 3495
27082716 Eprom (WMC) 3000
Realtme Cloca 3495
ACP ProtoBd 1IMConn ) 27 98
Vector 8800 Proto 199
Vector 8803 11 3t MB 26 95
ACP Extencer w/Conn 1595
video ) 7 95
Pasaiiel inte M S2li8
11 Stot MotherBosrd 13295
I SiorMome-BosrdWNT) 2995
BSior Mather ewpandabiel 34 95

ATTENTION Kin uun.

Beeper ape 2
ATTENMTION APPLE I| USERS

Appie 1t w 16K 51043 O
a
Y
aa
e 4
e
2 3
.
[
wLow aoa 4995

Irvine, California 92713 New Phone (714) 558-8813

TWX: 910-595-1565

FND 500/507/CC/CA 500 138
500

FNOD 800/ 800 250
Boama: 9 0ig1 bubble 9

+#97340 ME» Dusolay
MP 50827340 HEX 19

WP 5082-7300 WER 1995

TIL 305 827 Aray 528

TiL 308 308 109 7 se 895

311 HEX dispiay 1268

oca 1798

<m 995

& 49

C 220

NSN 260

NSN 78,754 300

10

89

gt O 75

00

Geoenfenon 400

%

MAN 104 295

MONTHLY SPECIALS

2 .0 S/i Socke w0
1488 or 1489 RS232 95
14088 41995
26 225
1398

95

CL ol 95
LM ™ 95
M390 a. 0 5
LM 95
LM185 5
LM1BOC PLL FM S 225
LM1020 AM Rag. 128
228

»or 95

27 072 50
Budwactor one 349
MHO025 o MMOO26 Mos Drivet 50
95

LF 13508 JFET Aniog Munts 8 ¢h 898
MCMI4505 B4 tui CMOS AAM 895
LFIS6H JFET Inout OF Amp 25
uce 8488 IEE ! 19.95

w
C" L 450ns [

DISCOUNT COMPUTER
CORNER Discount Tomputer

asn  Cread Cara
1495 0¢ 495
< 45000

pmmodore PET 798
“a: w " Contact sales dess
999
on
2 ~F R

ey

Retail Store Open Mon. — Sat.

Located at 1310 “B"’ E. Edinger,

Santa Ana, CA 92705

6461 lddVY
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-


www.americanradiohistory.com

|

THE MOST ADVANCED TIMEPIECE
OF ITS KIND IN THE WORLD!

LCD Quartz Alarm Chronograph with calen-

ELECTRONIC DOOR GUARD
This is an advance unit using CMOS [.C. and
FEESa A digital parts. You simply mount the unit on the
i tC the same as . . . .
= T angl U S Te door and the magnetic switch will turn the unit
Features on to make a charming ““Ding-Dong” sound
* 24 hour alarm .
* Chronograph counts up to when someone comes in.
12 hrs., 59 mins. 599 ser. -diai iai
* Precision of chrono up to m A p(esetable 3 fjlglF dlg.tal
1/10 sec Indicated by 10 security system circuit allows
moving arrowsl! i
* Lap time {with chrono run. XOU I’C') set the unit on
ning uninterrupted} guard when an unexpected
* Time displays by LCD for
hoit | rink Sact da) et person opens the door. The
81 m; week and AM/ZM siren alarm will sound and
SEncarhiges [outidataiday cannot turn off without the
correct 3-digit combination.
Uses 9V battery (included).
Completed unit, not a kit.

& NEW SOW + SOW
COMPLETE STEREO AMPLIFIER

With all' tone' control. and a newy

design. Bi-Fet -Front Amp will be
selling ‘next month at $72.50 ea

Completed Unit, Not a Kit!
Order Now.

SANYO HYBRID
Audio power amplifiers |.C.
Max. hi-fi output power, mini-
mum ext. components needed.

* Dual time zone for any two
cities of the world at your.
own choice.

* With light switch to allow
You to see the time in the

= -

———

AAAAAAAAAAAAAAAAAAAAL

$65.50 $29.50
ONE YEAR FULL WARRANTY | 15 Watts STK.028 $ 850
TIMATRON RACK MOUNT| >3, STK-054  $13.50
JUMBO TYPE CABINETS! 30 watts STK 056  $17.50

50 Watts STK-050 $26.50
10W + 10W (stereo) STK-040 $14.50
15W + 15W (stereo) STK-041 $25.50
20W + 20W (stereo) STK-043 $31.50
*data sheet comes with purchase

UNIVERSAL PROTOBOARDS
“CIRCUIT FIT”

Alt are of aluminum and ma-
chine made to very high-preci
sion quality with sleek, black
anodized finish. Front panels

17 LED ALARM CLOCK MODULE

Assembled — not a kit
Features: *1” 4 digits red LED display
‘12 hours real time format come blank and undrilled to
*24 hours alarm audio output allow you to make panels of
{just add speaker) your own design. For large
* Power failure indicator quantity orders Formula International will silkscreen print and
*Count down timer 59 mins drill panel holes at a minlmal extra charge.

*12.16V AC 50/60 Hz SIZE PRICE
input 19" (W) x 2% {H) x 12" (D) $36.85 ey

= 10 min. snooze con- 197 (W) x_ 47 {H) x 127 (D) 4525

i mnrmere g

) S = s Y g

$8.50 EACH 16" (W) x 4" (H) = 8" (D) 3345

Plecs 79, 9% (W) x 2% (H) x 12" (D) 33.45

9% (Wl x 4" [H) x 12" (D) 2450

T'a;:'%mer 9% (W) x 4" {H) x_8" (D) 3025

9 STEPS LED LEVEL INDICATOR KIT

g SR NN 5t
Ey ', ?.m '-';
CRE " EAADE ATiage 8
PR Sionies ) B00 N g ETVWL
for most stereo amplitiers
This new project works as a pair of VU
meter to indicate the output level of your
amplifier from -20dB to +3dB. Kit includes
all LED, transistors, electronic components,
P.C. Board and instructions.
Easy to build and fun to see.
ONLY $12.50 EA.

Stereo level indicator
== kit with arc-shape dis-
play panel!l This Mark Il LED level indicator is a
new design PC board with an arc-shape 4 colors
LED display (change color from red, yellow, green
and the peak output indicated by rose red). The
power range is very large, from -30dB to 45dB.
The Mark ill indicator is applicable to 1 watt
200 watts amplifier operating voltage is 3V — 9V
DC at max 400 MA. The circuit uses 10 LEDs
per channel. It is very easy to connect to the am
plifier. Just hook up with the speaker output!

IN KIT FORM $17.50

T

§ LT

Ail Boards are made of MHigh Quality G10 Fiber
glass and Phenolic. Predrilled in ,042" diameter
holes on 0.1" centers with tin plated copper
eyelet and finger edge connectors (single stded)
1o allow any kind of standard components to

fit board.
ELECTRONIC 60W + s0wW Price
DUAL SPEAKER PROTECTOR Part No. Skze  Moles Fiberglass Phenolic
Cut off when circuit is shorted or over us.e. 723 2"x28°" 529 § 127 $ 50
. load to protect use 724 g.s x3.7° 750 2 4; gg
it USP.725 37«55 1500 4.8 1
:v:kl‘l'asa%?::';;a:s. USP.728 7" x96° 6240 1950 10.40
H5612 3% x 6 1.70
ocu A et L] HS616 3% x 6 170
CIrget H-5606 3% x .5 150
KIT FORM H.5602 2% x 67 150
$8.75 EA.
ELECTRONIC

WHEEL OF FORTUNE KIT

FM WIRELESS mIC KIT

It is not a pack of cigarettes. It is a new
FM wireless mic kit! New design PC
board fits into a plastic cigarette box
{case included} Uses a

COMPLETEO UNIT—-NOT A KIT!

OCL pre amp. & power stereo amp. with
bass, middle, treble 3-way tone control.

With 10 numbers split into black and white
on dial. The LED turns when you hit the
play switch, then it slows down and stops
on one number. It sounds like a motor
inside, but there is none. Lots of fun and

{8 RADIO-ELECTRONICS

condensor microphone
to allow you to havg a
better response in
sound pick-up. Trans
mits up to 350 ft! With
an LED indicator 1o
signal the wunit is on
KIT FORM
$795

easy to build. Kit comes
with nice looking case, all
electronic parts, P.C. Board
and LEDs. Bettery not in

cluded $12.50

Fully assembled and tested, ready to work.
Total harmonic distortion less than 0.5%
at full power. Qutput maximum Is 60 watts
per channel at 8§) . Power supply is 24 -
36V AC or DC. Complete unit

“Kit form $37.50 Assembled $49.50 ea.
Power transformer $ 8.50ea.

22W 4+ 22W STEREO HYBRID AMPLIFIER KIT

It Works in 12V D.C. As Well! Kit includes 1 PC SANYO STK-

024 stereo power amp. IC LM 1458 as pre amp, all other elec-
tronic parts, PC Board, all control pots and special heat sink
tor hybrid. Power transformer not included. It produces
ultra hi-fi output up to 44 watts {22 watts per channel) yet
gives out less than 0.1% total harmonic distortion between

Brmmz

%AAAAAAAAAAA AAAAAAAAAAAAAAAALAAAAAAL rAAAAAAAAAAA

GENERAL PURPOSE INSTRUMENT BOXES

All boxes are made of
alumlnum. Top is ano-
dized black. Bottom is
silver and comes with 4
rubber pedestals.

Part No. Sizes Price

FTA Q21 41/8" Wix11/2" (H)x27/8" (D} $2.10ea 100Mz and 10KHz. $32.50 PER KIT
FTA 452 4" {W) x 2" (H} x 5" {D} 350ea. POWER TRANSFORMER $6.50 EACH

FTA 572 53/8" (W} x23/4" (M)} x 7 (D) 495 ea.

AAAAAAAA

MAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAL
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SUPER 1S WATT AUDIO AMP KIT

Kit

-1'&-&*"

Uses STK-015 Hybrid Power Amp
includes:
power transformer, front Amp with tone control,
electronic parts as well
harmonic distortion at full power 12dB response from

STK-015 Hybrid IC, power supply with
all
as PC Board. Less than 0.5%

20-—100,000 Hz. This amplifier has QUASI—Compli-

ONLY $23.50 each

mentary class B output.
RMS) at 4§}

Output max is watt {10 watt

AAAAAAAAAAAAAAAAAAAL
7w FM WIRELESS MIC KT

This new modei FM wire-

“our—x | less MIC kit uses 3 high

= freq. transistors, works in

e &, the FM range (88-108
. $6.95 MHz). It transmits the

EACH KIT (54nd wave fidelity Clear

ly over long distances {up to 250 fr.}. Kit comes with all
electronic parts, P.C. Boa'd and mni microphone!

VVYVVVVYVY

-\ WE FOUND THE CASE FOR THE FM MICH

MINI ELECTRONIC
ORGAN KIT
PET-102 (25 KEYS)

The kit contalns all electronic and mechanical parts,
key boards, speaker, switches and PC Board as well as
the wooden cabinet. Ideal for school project or gift to
chlidren interested in electronics. Uses 6V C size x 4
battery {not inctuded). $38.50

PROFESSIONAL CASE
for our 0-30V Power Supply. It
1s a nice looking metal cast case
with giant 4" volt/amp meter;
output blinding post and fuse
holder, on/off switch and line
cord! ONLY $2150 EA.

CAsE 030

Small nice looking aluminum case size like & Dack

- - of cigarettes. 1t Is ‘an intercom. Audio amp tnside
with a mic jack, a muni toggle sw on 1op, Can be
a8 used for many Drojects. We give you the cCircuit
LY data as welt
L] VERY SPECIAL PRICE 21005499 )
Sub-Mini Size

=LKl
CONDENSER MICROPHONE >
$2.50 each

FET Transisttor Bullt-in

FLUORESCENT LIGHT DRIVER KIT

MANY SOUND DECISIONS!

Sotid state sound IndiICator
operating voltage 6v 0OC
30M A. Small size approxi-
matety %' X lia'

Model EB2116 (Continuous)
Model EB2126 (Stow Pulse)

Model EB2136 (Fast Puise)

Siow puise Fasi pulse

$3.60 EACH

POWER SUPPLY NIT
0-30V D.C. REGULATED
Uses UA723 and ZN30S5 Power
TR output can be adjusted from
0-30V. 2 AMP. Compiete with PC
board and all electroniC parts
o-30 rowen suerry  $10.50 each

Transformer for Power Supply, 2AMP 24V x 2 $8.50

12v DC POWERED
Lights up B ~15 Watt
Fiuorescent Light Tubes
Ideal for camper_ outdoor
Auto or Boat

Kit Includes high voltage coil, power transistor, heat sink, al!
other electronic parts and PC Board, light tube not included!

WITH CASE ONLY $6.50 PER KIT

1Waett AUDIO AMP
Al parts are pre assembled
on a minl PC Board
Supply Voltage 6~ 9V D.C.
SPECIAL PRICE $1.95 ea.

“FISHER” 30 WATT STEREO AMP
MAIN AMP (15w X 2}

Kit includes 2 pcs. Fisher PA 301
Hybrid IC all etectronic parts with
PC Board. Power supply ¢ 16V
DC (not included). Pawer band
with (KF 1% : 3a8). Voltage gain
33dB. 20Hz — 20KHZ

Super Buy Only $18.50

VVVVVVYYVVY

12V DC MINI RELAY = HEAVY DUTY
6V  SPDT 2AMP 130 [Ty
12V SPDT 3AMP 160 ﬁ—-} S AMP 5VDC CLIP LEADS
12V DPDT 2AMP 250 irs —
12v aPDT 3AMP 350 : 3 Terminals ‘) 10 sl = B6alof
Posléuve Vo’lltag? RFegulahtor Alligator clips on
Har to nd! airchild 22" long lead. ldeal
ELECTRONIC 78HO5T0-3 Package, Input 5 f ga testin
SWITCH KIT 8.5 - 20V DC Output +5v | $2.20/pack ‘oranv 9-
CONDENSER TYPE DC 5°AMP Load Regula-
B oo onrocron | MO % e e MINI-SIZED L.C.
&““ :nu 12V relay A" RAD.O
$5.50 each

2 LM 380 with Volume Control
Power Supply 6 ~18v DC

only $5.00ea.

ji W AUDIO AMP KIT
Wty

TIMER XIT
Time Controlied from 1-100sec.
Ideal to be used as timer delay
unit tor burglar alarm, Photo
service, and other purposes.

ULTRA SONIC
SWITCH KIT

EECO THUMBWHEEL
SWITCHES

BCO OUTPUT 0—9

Slze smalter than a box of matches!
Recelves alt AM stations
Batterles and ear phone included

Only $10.50

YVVYYY

10 positions
3 digits with
end and each
digit section
is detatchable.
3 Digits
only $5.00

’ > X
» 2

-
Kit includes the Ultra Sonic Trans- @ a3

ducers, 2 PC Boards for transmitter

PANEL METER
ONLY $1.20 ea

Sub Mini Size

i

500 UA
TOGGLE SWITCH

and receiver. All_electronic parts
and instructions. Easy to build and
a lot of uses such as remote control

PANEL METER |(D.C. Type)
Size 60MM X 66MM

V“V"VWVV

Halt size of submini togaie switen
o rated 3 emp 125V AC gonl;cl
99
MS 244 5pDT 100 030

White FaCe Type
Max. I0ading 110V, 2 AMP. fOTRILY; Nas S ook, alammcys e m -+ $8.50 050 ua 0-30v
Subply voltage 12-18Y DC grccoumer nit operated by " ea g:;x: 091385 2% £ 1o 6
#7100 ELECTRONIC 1€ TiMER $11.50 each $15.50 0-100MA [ LABGEGOANTITY AVAILABLE
ELECTRONIC ALARM SIREN COS LIGHT CONTROL g UANSEORBIERS
COMPLETE UNIT SWITCH KIT ALL 117 VOLT INPUT SUBMINIATURES TOGGLE
ideal 101 use as an Alarm Unit High Sensitivity Barlington Circuil. operated . 1 SWITCHES
3 L 0f hOGKUP 1o yOur car Dack up with 2 3V D.C. supply 1o control lights or use SO LA _— ,?w” o Soje
; 10 make a reverse Indicator. for burglar alarm, shooling game, viulor 48VCT  3aMP $850EA DPDT OnO!t  $1.50 ea
Liant Output up to 13048 buzzer, product counting, fash4ight slave 24vCT  3amP S8.50€EA. I 3POT  OnoOt $1.75 ca
AUSSESY Vvoltage Supply 6 ~12V §7 g5Q — . 24VCT  08amMP $1.B0EA
. unit or automatic door Opener and many J2vCT  0BAMP $180 €A T - Mini size Rocker Type
more. The poten 12v CT 120MA S|’25 EA A0 avallable at the same Drice
SOUND ACTIVATED SWITCH < ;
tiometer 1s to ad AC POWER SUPPLY s
; just the sensitivity MINE ll: REED ‘.“"
b - pprox. 17 square
e t0r uge 0 ﬂom siare, o Saa- o vy ;.“d ""i ey in Walt Tyoe Transtormer ) SPST Normal Dpen
e circult can ¥ A ? Contact razed 1AMP
12V A Jutpul 200MA $2.75 EA
175 o3 for 8300 ° . fandle up fo 200 16V CT AC Oumput  100MA $2.10 €A ’ Coll 6~12V OC
$4.50 ea. kit wous. 6v'DC ftput  120MA S190 EA eZSW  Anbrand aew by
LINEAR SLIDE POT 12v BC Output  100MA $1.90 EA. O 5
SINGLE TEXTOOL 40 PINS 0.1.P. PUSH-BUTTON SWITCH
M;g?éﬁe 3.."‘L°ng ZERO INSERTION TEST SOCKET WIDE ANGLE PANEL METER N/Open Contact >
Booxs B A It 15 perfectly suited for both hand Color: Red, White, Blue, ’

2 FOR $1.20

— —

#
DIGITAL ELECTRONIC LOCK KIT

for suto ignition, entry
door, purglar alarm, etc.

_}}‘
&

1 x Yt
IMA Full Scale

$6.50 ea.
€MOS 1T
IN CleCuIT
400 RELAY AND HEY PAD NOT INCLUDED

4 Dlgits Progr able to
Any Combination

BATTERY POWERED
FLUORESCENT LANTERN
FEATURES
[} « Citcuitry : designed 10f OPEr#110n by high
efficient, high power silicon transistor
which enable Hiumination maintain n 8
standard level even the battery supply
drops to 8 cenain low voltage.
+ 9" 6W cool/daylight miniature fioures
cent tube
«8 n 1.5V UMY fsize D dry celt hattery
« Easy sliding door for changing hatteries,
= Stainless reflector with wide angle in.
creasing tumination of the lantern

$10.50 EACH
MODEL 888 A

AAJ

1.C. TEST CLIPS

Sarne as the € Z clips

- With 20 Long Leads
In Black and Res Colors

$2.75 per pair

This unit i« 1 5 8

nours your cire

Limited Quantity

age 4V D.C will tell You how meny i)
uit or machine has been &g
n service up 10 100 hours.

test and burn \ Green, Black. 3/$1.00
in  require [ \ (scate marks 0-100} N/Close atso
ments Al i | $1.50 each ' Available 50.
brand new R LARGE QTY. AVAILABLE
parts S8.75ea [ =N HOUR

| E—& % | upicaTor SOLID STATE ELECTRONIC BUZZER

Mini size 1' « X We
Supply voltage 1.5V 12v [
ideal for Alarm
ot Tone Indicator
$1.50 each

10ng opersting volt

&

ONLY $1.75 ea.

MINIMUM ORDER $10.00. Calitornia resdents add 6% seles 1ax and 10% shipping.

Out of 1tets add 15% of total purchase foi shipping

AV,
N

12603 CRENSHAW BOULEVARD

For more information please call (213) 973-1921, (213) 679-5162
! STORE HOURS 10-7 Monday - Saturdav

SEND $1.00 FOR

CIRCLE 5 ON FREE INFORMATION CARD
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SEND CHECK OR MONEY ORDER TO

FORMULA INTERNATIONAL INC.

4/79

charges, aut of USA and Oversess add 25% of total purchass.

« HAWTHORNE, CALIFORNIA 90250

BANNAMERICARD

VVVVYYYYY
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DETAILED CATALOG
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FREQUENCY COUNTER KIT
Outstanding Performance

>k ¢ CT-50 Incredible Price $8995

il SPECIFICATIONS:

Freqecy range 6 Hz 10 65 mHZ 600 mHz with CT-600
Resdlution -10Hz . O 1 sec.gate t iz U sec gate
Reacout A gt 04" nigh LED. airect readout in mH2
Aacusacy augjusiable to 0 5 ppn

CT-50 FREQUENCY COUNTER wor & J

wape e

sgmsay Sisoironios

The CT-50 is a versatile and precsion frequency counter which will measure

frequencies to 60 mHz and up to 600 mHz with the CT-600 option Large Scale Stab®ity. 2 0 ppm Over'10 10 4C
integration. CMOS circuitry and solid state display technology have enabled this counter to comgensated
match performance found in units selling fo- over three times as much. Low power Inpu~ ENC * megoren 20 pt direzt. 50 onm with-CT-60C
consumption (typicatty 300-400 ma) makes the CT-50 ideat for portable battery operation Owenoza S0VAC masimum. ail modes
Features of the'CT-50 include: large 8 digit LED. display. RF shielded alt metal case. easy et 3 lhandsinvio b5len
pus_hbutlon operation. automatic decimat point, ully socketed IC chips and input protection Power 110 VAC'S Walls or 12-VDC . 400 ma
10 50 volts to jnsure against accidental burnout o overioad. And. the best feature of aft is the Size 6° x 4° x 2" nigh guality aluminum case, ? ib:
easy assembly Clear. step by step instructions ‘guide you to a finished unit you can rely on ICS 93 units -all socketed
Order your today!
CT-50. 60 mHz counter kit $89.95 CB-1_ Color. TV cahbratos statiwer
CT-50WT. 60 mHz counter wired and tested : 159.95 DP-1 DC probe general urpdse drobe
CT-600. 600 mHz scaler option. add 29.95. HP.1_High impedance prabe "ran-load

> temperature

150 mv to 60U

OP-AMP SPECIAL

& RADIO-ELECTRONICS

CAR
CLOCK

The UN-KIT, only
S solder connections

black or gold case (specity
DC-3 kit. 12 hour format
DC-3 wired and tested
110V AC adapter

e ———

Here's a super looking. rugged and accufate auto
clock.which Is a snap to build and Inslall Clock
movement is completely assembled—you oniy solder
3 wires and 2 switches. takes about 15 minutes!
Display is bright green with automatic brightness
control photoceil —assures you of a highly readable
display. day or night Comes in a satin finish an
odized aluminum case which can be attached 5
ditterent ways using 2 sided tape Choice ot siiver.

74t mini dip
B1-FET. mini dip, 741 type

VIDEO TERMINAL

A completely seif-contained, stand alone video ter-
minal card. Requires only an ASCIl keyboard and TV
set to become a complete terminal unit. Two units
available, common features are: single 5V supply,
XYAL controlied sync and baud rates (to 9600),
complete computer and keyboard controi of Cursor.
Parity error control and display. Accepts and gener-
ates serlal ASCII plus paraliel keyboard input. The
3216 Is 32 char. by 16 lines, 2 pages with memory

12/52.00
10/52.00

dump feature. The 6416 Is 64 char. b} 16 lines, with

$22.95 scroliing. upper and lower case (opt

onal) and has

$29.95 RS-232 and 20ma loop interfaces on board. Kits
$5.95 include sockets and complete documentation

RE 3216, terminal card

Under dash
car clock

12 /24 hour clock in a beau:
titul plastic case teatures: 6

jumbo RED LEDS. high accuracy(tmin/mo ) easy 3
wire hookup. display blanks with ignition. and super
nstructions Optional dimmer automaticatly adjusts

display to ambient light level
DC-11 clock with mtg bracket
OM-1 dimmer adapter

PRESCALER

Extend the range of your
counter to 600 mHz. Works
with any counter. Inciudes 2

transistor pre-amp to give super sens. typically 20
100 ratio

my at 150 mHz Specity + 10 or
PS-1B. 600 mMz prescaler
PS-1BK. 600 mHz prescaler kit

$149.95

RE 6416, terminal card 189.95

Lower Case option, 6416 only 13.95

Power Supply Kit

14.95

Video/RF Modulator, VD-1 6.95
Assembied, tested units, add 60.00

CALENDAR ALARM CLOCK

The clock that's got it all: 6-.5 LEDs. 1224 hour

snooze. 24 haur alarm. 4 year calendar. battery
$27.95 backup. and lots more. The super 7001 chip is used

2.50 Size 5x4x2 inches

Complete kit less case (not avaitable

DC-8

$34.95

30 Watt 2 mtr PWR AMP

Simple Class C power amp features 8 times power
gain. 1Winfor8out.2intor 15 out. 4 Win for 30 out

Max. outputot 35 W. Incredible value. complete with
all parts, less case and T-R relay

$59.95 PA-1,30 W pwr amp kit $22.95
49.95 TR-1. RF sensed T-R relay kit 6.95

Ramsey’s famous MINI-KITS

FM WIRELESS MIKE KIT

Transmils up to 300

to any FM broadcast

radio. uses any lype ot A
mike Runs on 3 to 9V

Type RM-2 has added sen. “——=
sitive mike preamp stage
FM-1 Wit $2.95 FM-2 kit $4.95

VIDEO MODULATOR KIT

Converts any TV 10 video monitor
Super stable, tunabte over ch 4.6
Runs on 5.15V, accepts sid. video
signal Best unit on "he market!

Complete kit, vD-1 $6.95

COLOR ORGAN/MUSIC LIGHTS

See music come alive! 3 ditterent
ights tiicker with music One light
for lows. one tor the mid-range and
one for the lighs. Each channel
individually adjustable and drives
up to 300W Great for parties. band
music. nite clubs and more
ymplete kit. ML-1 $7.95

TONE DECODER

A mplete

tone decoder on

a single PC board

Features.  400-5000 v

HZz agjustable range via

20 turn pot. voitage regulation, 567

Useful for touch-tbne decoding

tone burst detection FSK_ etc Can

also be used as a stable tone en

coder Runs on 510 12 volts
omplete kit, TD-1 $5.95

O

SUPER SLEUTH %

A super sensitive am

plilier which will pick

up a pin drop at 15 feet!

Great for monitoring baby's room or
as generat purpose amphfier. Full 2
W rms output. runs on 610 15 volis
uses 8-45 ohm speaker.

Complete kit. BN-9 $5.95

POWER SUPPLY KIT

Complete Inple regu

lated power supply pro

vides vanable -6 to 18

volts at 200ma and + 5V at 1

Amp Excellent load regulation
good filtenng and smait size Less
transtormers. requires 6 3V 1A
and 24 VCT
> kit. PS-3LT $6.95

LED BLINKY KIT
A great attention getter which alter
nately.flashes 2 jumbo LEDs Use
for name badges. buttons. warming
panel hghts_ anything' Runs on 3 to
15 volts

ympiete kit. BL-1 $2.95

WHISPER LIGHT KIT

An interesting kit, smait mike picks
up sounds and converts them to
light The louder the sound the
brighter the light. Completely seit
contained. includes mike. runs on
10VAC. controls up to 300 watts
omplete kit WL-1 $6.95

ramsey elzcironics

BOX 4072, ROCHESTER, N.Y. 14630

SIREN KIT

Produces upward and downward
warl characteristic of a police siren
5W peak audiooutput. runson3.15
volts, uses 3-45 ohm speaker

Complete kit, SM-3 $2.95

PHONE ORDERS CALL

(716) 271-6487
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FM MINI MIKE KIT

A super high performance FM
wirzless mike kit! Transmits a stable
signal up to 300 yards with excep
tional audio quality by means of its
built in eleCtret mike. Kit inCludes
case. mike. on-off switch. antenna
battery and super inslructions. This
is the finest un t available
FM-3 kit $12.95
FM-3 wired and tested 16.95

CLOCK KITS

our Best Seller
your Best Deal

Try your hand at building the finest looking
clock on the market Its satin finish anodized
eluminum case laoks great anywhere. while six 4
LED digits provide a highly readable display Thisis a
complete kit, no extras needed. and it only takes -2
hours to assemble. Your choice of case calors
silver. gold. bronze. black. blue (specify)

Clock kit. 12724 hour. DC-5 $22.95
Clock with 10 muir 1D timer. 12724 hour.

BC-10 27.95
Alarm clock. 12 hour only. DG-8 24.95
12% DC car clock. DC-7 27.95
For wired and tested clocks add $10.00 to kit price

Hard to find PARTS
LINEAR ICs REGULATORS
C1 $ "8MG
"23
309K
~805
8LOS
905
T812
7912
815
TTLICS
4%00
a47
475
490
S4196T4
SPECIAL ICs
90

TRANSISTORS *0116

2N3904 type 10

2N3906 type 10

NFN J30W Pwr k}

PhP 30W Pwr 3

2N3055

J.T 2N2646 type 3 1795
SET MPF102 type 3
JMF 2NS179 1ype’ 3
VIRF-238 RF
SCCKETS

8 100
Jumbo greep [
umbo yellow 6 100
agpn #hn red 81
t4 p: mcrored 8 100
16 pin BPolar 75
24pin FERRITE BEADS
28.pin wWith into. specs . 151 00
4D pin € hole balun 5100

TERMS: Satistaction guaraniesd or money
retunded COD, add $1 50 Mininium order
$6 00 Orders unoef 310 00 add $ 75 Aay
5% for postage. mmsurance_ handhng Over
seas. add.15%. NY jesidents. add 7% tas

00
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Radio Shack: No. 1 Parts Place

Low Prices and New ltems Everyday!

Top-quality devices, fully functional, carefully inspected. Guarantee
by well-known American manufacturers, and all have to pass manu

d to meet all specifications, both electrically and mechanically. All are made
facturer's quality control procedures. These are not rejects, not fallouts,.not

seconds. In fact, there are none befter on the market! Always count on Radio Shack for the finest quality electronic parts!

TTL and
CMOS Logic ICs

Full-Spec Devices
Direct from
Motorola and
National Semiconductor

Typa—j Cat No 1 ONLY |

[ 7200 2761801 35¢
7402 276-1811 39¢
7404 276-1802 35¢
7406 276-1821 49¢
7410 276-1807 39¢
7413 276-1815 79¢
7420 276-1809 39¢
7427 2761823 49¢
7432 276-1824 49¢
7441 276-1804 99¢
7447 276-1805 99¢
7448 2761816 99%¢
7451 276-1825 39¢
7473 276-1803 a9
7474 276-1818 49¢
7475 276-1806 79¢
7476 2761813 59¢
7485 276-1826 119
7486 276-1827 49¢
7490 276-1808 79¢
7492 276-1819 69¢
74123 276-1817 99¢
74145 276-1828 119
74150 276-1829 139
74154 276-1834 1.29
74192 276-1831 1.19
74193 276-1820 119
74194 276-1832 1.19
74196 276-1833 1.29
4001 276-2401 a9e
4011 276-2411 49¢
4012 276-2412 69¢
4013 276-2413 89¢
4017 276-2417 1.49
4020 276-2420 1.49
4021 276-2421 1.49
4023 276-2423 69¢
4027 276-2427 89¢
4028 276-2428 1.29
4046 276-2446 1.69
4049 276-2449 89¢
4050 276-2450 69¢
4051 276-2451 1.49
4066 276-2466 99¢
4070 276-2470 69¢
4511 276-2447 1.69
4518 276-2490 1.49

| 4543 | 2762491 | 189

SN-76477 Sound/Music
Synthesizer IC

—rr—

299 Featured in Oct.

Analog Audio Delay IC Heat Sinks
MN 3002 - x-
‘|| ..:‘.

1095 77| \B

L T

) L
;‘i‘ » 4 ' -
A

Popular Electronics For Phase-Shifter, i TO-220. For PC board-mounted
Reverb & Delay Circuits power semiconductors in TO-220
Creates almost any type of sound cases. Anodlzed aluminum
music 10 "gunshots!” Bullt-in audioamp. Bucket Brigade” device uses 512 shift 276-1363 79¢
Includes 2 VCO's, LF osc.. noise gen., registers to provide a continuously vari- @ TO-3 Sink. For PC or chassis mtg.
filter. 2 mixers. envelope modulator. iogic | able electronic delay for complex audio 276-1364 1.39
circuit. 28-pin DIP. With data/appli- signals. Includes data sheet and appli- © Universal. Mounts 2 devices. ac-
cations CirCuits. 276-1765 2.99 cations circuits. 276-1760 10.95 cepts 9 case styles. 276-1361 2.69
Top-Quality IC and PCB Accessories Project Boxes Miniature

; , Hobby Motors
‘—‘ Aluminum :
Cover Z )
® ‘ Th ! - -
@Y A | e 2, —

to house your

= W
I Vertical ®
Horizontal

Y W_(Fig A) | WW. (Fig B)
Gat Ea Cat Ea

8080A Microprocessor
and Support Chips

New — 100% Prime

All With Full Data and Specs

8080A Microprocessor. 2 uS cycle lim
276-2510. 12.95
8208 Bus Driver. 8-bil bidirectional
276-2508. 5.95
8154 128x8-Bit RAM 1/0. 40-pin DIP
278-2511. 9.95
8212 1/0 Port. Data latch and butfer
276-2512. 4.95
8224 Clock and Generator Driver.
276.2524.

8228 System Controller and Bus Driver.
276-2528. 6.95
8251 Programmable Communica-
tion Intertace. 276-2551 9.95
8255 Programmable Peripheral Inter-
tace. 276-2555. 9.95

pC Boud.;:ﬂ/ounts two 14 or 16-pin ICs or sockets for bread boarding electronic ex-

Copper clad. 2v2x5x1'hs 276-151 2.99 High-torque permanent

® PC Board. Mounts single 14 or 16-pin iC or socket. periments g a P

276-024 Pkg. of 2/99¢ magnet type. Ve dla‘shaﬂ‘

@ 18-Pin IC Test Clip. 276-1951 3.99 Iax2%x1%" 270-230 119 @ 12vDC. 350mA. 2x'¥1e

% ;_G‘fln o Hndg. vgml sn-pz-u.r: cover. 276-1980 1.29 4x2%x2%" 270-231 129] 273-210 ...cviiennnins 69¢

ocker 16-Pin DIP Switch. 276-1301 1.99 5'x2%x 1%, 270-233 1.49

@ Vertical 16-pin Socket. For LED displays. 276-1986 149 | sy 370.627 179] [® 6-9VDC. 500mA. 1%x%

@ 16-Pin DIP Jumper Cabie. 16" long. 276-1976 399 TYxd%n2W’ 270-232 2a9| 273-209 .....Pkg. of 2/99¢
PC Potentiometers Custom Printed Molded Connectors

Circuit Board Kit

Molded nyton body. Each Circuit rated BA @

IC Breadboa_rd S

Accept 22 through 30-gauge solid hookup

of 5 connected tie points. 2¥x6" 276-174

) Mini-Socket. 22 rows of Stie points each.

@ 550 connections in 2 bus Strips of 40 tie points each with 47 rows {#) Deluxe Display Case. Sleek molded case with red lens
9.95

| N | | N - 250V. Standard 093" pin diameter
500k | 271-226 | 49¢ 4-Pin Male. 274.228 99¢
1k | 211-227 | 49¢ (271-333 | 3¢ 6-Pin Male. 274-226 1.19
o | E | s S P mete. 274232 1a
10k | ZN-218 | 49¢ | 271-338 | 3% Everything you need for making high- -Pin Male. 274. -4
25k 7717338 | 3% cuality costom PC boards DR 4Pin Eemale, 274-234 99¢
50k | 271-219 | 4%¢ 276-1576 7.95 6-Pin Female. 274-236 1.19
100k 1-220 | 49¢ |271-338 | 3%¢ = 9-Pin Female. 274-239 1.39
500k | 271-221 | 49¢ Extra Resist Pen. 276-1530 ...........1.29 2.43.'?,'.:,53'“;';.’“':,1‘(&% e 149
1 Meg | 271:229 | 49¢ Extra Etching Solutlon. 2761535 ... 219 | 27e.222 Palr 89¢
ockets Digital Project Accessories

8] 3
1 Bezel with Lens. Special high contrast
Modular boards snap together and feature standard 0.3" Center. g!,'g"a'oo" LED displays. 3%hex1” lens opening Atos

wire.

mount up to four 0.6” or eight 0.3" LED digits. With bracket

@ 270 connections in 2 bus strips of 40 tie points each with 23rows | 1'%hex3%x47:" 270-285. 3.95
of § connected tie points. 2%sx3%" 276-175 5.95

© MA 1003 Clock Case. For automotive clock modules Ac-
plus 2 bus Strips with 10 cepts 3 pushbutton switches (not included). With bracket. blue
3.95 | lens. 3¥2x2%x2" 270-303 5.95

connections each. 2¥%sx1%" 276-176

e

Al . ®B

RAM Memory ICs

Under 450 nS Access Time

2102 1024 x 1 Array. Low-Cost static
memory chip. 16-pin DIP. Buy 8 and
save!

276-2501 2.49 Ea. or 8/14.95

2114L 1024 x 4 Array. NMOS static
RAM. 18-pin DIP
276-2504. 12.95

@

Computer Data Manuals and MC14553 3-Digit
Semiconductor Handbook BCD Counter IC

[ Intel® B0B0/8085 Programming Manual. Handy ref-

erence for programming with Intel's assembly lan- ’
guage. 62-1377 3.95 99

@ Intet Memory Design Handbook. Explains use of 2

Intel's memory components and support circuits in

systems. 62-1378 3.95 \

© Intel Data Catalog. 928 pages of specifications on

most of Intel's standard microcomputer-related prod- CMOS chlip replaces over 8
ucts. 62-1379 4.95 | separate IC’s in a digitat display

@ Semiconductor Reference and Application Hand: circuit. Input pulse shaping
book. Complete specs and applications for popuiar IC master reset pin. 16-pin DIP.
transistors, diodes. 276-4002 1.95 276-2498 2.99

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at Individual stores and dealers
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$ RADIO-ELECTRONICS

- TELEPHONE/KEYBOARD CHIPS
m 7 400 TT L m AY-5-9100 Push Button Telephone Dialler $14 95
SN7470N AY-5-9200 Repertory Dialler 1495
SNTATON AY-5-9500 CMOS Clock Generator 485
SNT400N 16 SNZ4TIN ]5 SN74160N 89 AY.5-2376 Keyboard Encoder (83 keys, 14 95
SN7401N 18 SN747AN » SNZAI6IN 89 E=——r e L. . H00165 Keyboard Encoder (16 keys) 795
SNTHO2N 18 SNTATSN n SNIIEN 195 4-D|g|t Clock Kit 740822 Keyboard Encoder (16 keys| 5.95
SNT30I% 18 SN7476N » SNTAIEIN g9
wIaON SNIZON 500 sewse | Regulated Power Supply = ICM CHIPS
SN7405N SNT480N 50 SNT4165N 89 ICM7045 CMOS Precsion Timer 2495
SN7406N SN7482N 9 SN74166N 125 . u... LM 309K ICM7205 CMOS LED Stopwatch/Timer 1995
SN7407N 2 SNT483N 59 SN7A167H 195 nk provided - ICM7207 Osaillator Conlolier 750
SN7408N SNT485N 79 SNTA170N  1.59 . p, board construction 1CM7208 Seven Oecade Counter Ig gg
SN7309N SN(:\ N 3 SNTAI72N  6.00 * Provides a volid 1 amp @ SV ICM7209 Clock Generator
Sretn s % e '3 b =] | e 57 B NMOS READ ONLY MEMORIES
SNT412N SNP191H 59 swrarsh 9 | T o Sire: LA 0 87 27 high . ?;"';:: Il g Mcue;y lgg X g X 77ASCII Ssnmggl ;n; Greek :g g
SKTANIN SN72N 43 SN74176N 7 gy Eurapenlivn MCM6574 128 X 8 X 7 Math Syml ictures.
§ * Extruded ai {black)
SNTA14N SN7493N ] SNTAUITN 6] €x — """""':“":"h':m' It ind o i Gnc Mont MCM6575 128 X 9 X 7 Aighanumenc Contro! 13 50
SN7A16N SNTAIN 65 SNTA179% 195 Hib swiich = Aol Character Generator
SKI61N SN7395N 65 SN7A1B0N 79 LG E g
 Suw: 3T 013" MISCELLANEQUS
SN SN7496N 65 SNIGIBIN 1,95 JEZOO S 1 ;14 95
NTAOTN SNIAIBN 79 v Aamp a s TLOP4CN Quad Low Noise br-fet Op Amg 2.49
N74100N 9 SNTAI8N 1,95 LABLE J£730 14.95 TL494CN Switching Regulator 'f 19
" swntash 135 | ALSO AVAI . TL496CP Single Switching Reguiator 75
SNTAI09N 59 swn::: 33 JJES00 - Digital Stopwatch kit $38.95 JE2206B Function Generator $19.95 ;;gg R.vgu‘;:g,é;:;eigaﬁ e :‘932
¥ . . 1 B
S % Swmiow 13 [JE701-6 Digit Clock kit $19.95 JE747 Jumbo 6 digit Clack Kit $29.95 o) oS G i
SN/ 39 SNT419IN 125 MK50240 Top Octave Freq. Generator
SN7s30N © st s [ DISC R ETE LEDS TIMEX T1001 DS00z6CH Shhe 2-anase WOS cach drver o 0
N743; fl SNT4193N n it "~ 160 num. display w/integ. logic ¢l
gnm;: ;3 SNP1HN 8 LIQUID CRYSTAL DISPLAY MM5320 TV Camera Sync. Generator 14.95
SN7438N 75 sunaton 69 | xcoseR” "" 5181 125" da. FIELO EFFECT MM5330 4% Digit OPM Logic Block 595
SNT439N 7 snrstoek  gg | XC356G  green 481 XC209R reg 5181 LD110/111 3'2 Digt A/D Converter Set 25.00/5e1
N7340N 7 SN7a197N  ag | XCS56Y yeow 431 XCO09G green 481 — p TED ~
§ XCS56C  clear 481 xC209Y yellow 4181 LITRONIX 1SO-LIT 1 SN 76477
SNTIIN 5 SN74198N 149 SOUND GENERATOR
SNPLa2N 49 295 SNTA199N {39 200" dia. 188" dia. Photo T stor Opto- Isolator S
SN7343N % SN7a5200 495 | XC22R  red 25: XC526R  red 5781 {Same as MCT 2 or 4N25) Generates Complex Sounds
SNT8IeN SN74148N 18 SNTAZSIN f 79 XC22G ore.en 4§| XC526G  greea 3l Low Power - Programmable
ST4ISN SNTALIIN 195 SNTA279N 79 | XC22Y  yeliow XC526Y  yetlow 4/31 401GIT 5§ CHARACTERS 2/99¢ l 3 | 95 each _J
Snpaen SNIsHEN 129 SweeN 225 170" dia. XC526C  clear 4% THREE ENUNCIATORS 4 et s
, “:: ::;:::0: :g 2:,:;:1: gg MV108  red 481 1907 gia. 2,00 X 1 20" PACKAGE TV GAME CHIP AND CRYSTAL .
En i ! ¢ 085 dia. i INCLUDES CONNECTOR AY.3.8500 1 a0 7 01 MHZ Crystal (Chip & Crysta
L N7 R XCHIR  red 5181
e & Sy o | Mvs0 e 681 XC111G green 141 1001 Teansmussive 5795 ingludes score isplay_6 games and selecr angles. etc. 7 . 95 /S
S 73508 SIS g9 SNMITN 69 INFRA-AED LED XCUTY yelow 4731 T1001A-Reflective 8.25 205 8630 XR2242CP 150
SN " 154N SN72155N ] SN74368N 69 1747t '45'/;1','16' flat XC111C  clear 4/81 ;;218 4.40 EXA R XR2264  4.25
A SKTA156N n SN7<390N 195 XR215 4.40 XR2556  3.20
R SRS = DISPLAY LEDS XR320 155 JE2206KA 14.95 Xnoser 299
209. Discount 100 pes combined order 25% -1000 pcs combined order - moudaLy PRICE  TYPE AT i PRICE 52;5255 1 gg J[RZZ%KB |g .95 AAciBe 0
23 C M Co4070 55 4 MAN 1 Common Anode -red 270 295  MANG730  Common Anode-red 560 9 XR556 99 2206 4 40 XR4151 285
{ / OS Cp4 23 & MAN 2 $ x 7 Dot Matrin-teg 300 4.95  MAN 6740  Commen Cathode-red-0 D 560 9 XASB7CP ‘%9 “2207 385 XR4134 495
49 f MaN 3 Common Cathode-rea 125 25 MANG67SO  Common Cathade-red 3 1 560 9 XR567CT  1.25 XA2208 520 XA4202  2.60
D 1 9 139 § MAN 4 Comman Cathode red 87 195 MAN 6760  Common Anode:red 560 kel XR1310P 1.3 XR2209 1.75 XR4212 2.05
19 C04081 23 | Man 76 Common Anode-green 300 125 MAN 6780 Common Cathode-rea 560 9 R1468CN 3‘85 XR??H 525 XR2558 75
C04009 9 99 CD108? 23§ man 7y Common Anoge-yelow 300 9 Lot Common Anoge-red s 1 300 9 XR1488 1.39 XR2212 035 XR4739 115
C 9 19 CD4 99} wan 72 Common Anode-red 300 9% DLrd Common Cathode-req 300 %@ XR1489 139 xamo 3"5 XR4TT 147
C CD4098 49 B man P Common Cathode red 300 125 oLro? Common Anode-red 300 9 -
¢ 99 MC14409 3395 f maw 82 Common Anode -yelow 300 ” DL728 Commaon Cathode-red 500 149 DIODES m: VOLTS w gmc‘{
89 MC14210 14 95 B maNas Common Cathode -yeliow 300 9 DLt Common Anode red 600 128 e VouTe e pa—- m.xgg? ;r; 5;!:' A u; 1210
89 MC1a41t 1495 | AN 3620  Common Anode-orange 300 9 DL746 Common Anode -red 630 143 1N4003 V1AM 12100
046 5] MCTi419 495 § MAN 3630 Co::\\m(n Anoge-orange = 1 300 9 oL7a7 Common Anade-red 600 149 INT46 33 400m an 00 NGO04 300 PIV T AMP 12100
MC144 1995 § MAN 3640  Common Camode orange 300 9 DLNg Common Cathode-red = ¥ 630 149 1 N75 53 400m 471 00 IN4DOS 600 PIV 1 aMP 107100
MC1a506 75 B MAN 4610 Common Anpde orange 300 % oLrso Common Catnode-red 600 149 IN782 56  400m 1100 182006 BOO PIV 1 AMP 10100
4 MC13507 99 I MAN 4640 Common Cathode: orange 400 9 338 Common Cathode ted 10 35 IN753 62 400m 411 00 IN4007 1000 PIV 1 AMP 10100
[ 4 MC14562 1550 § MAN 3710 Comiman Anoge-red 400 kel FND70 Commaon Cathode 250 63 14754 6.8  400m 4100 1N3600 50 6100
C MC1a58) 350 K MAN 4730 Common Anode-red - 1 400 9 FND358 Comman Cathoae 57 9 IN757 90  400m 4100 NS148 75 10m 151 00
C 19 CD4508 395 § MAN 4740 Common Cathode red 400 99 FND33S Common Cathooe 87 75 01Nt 120 400m 44100 N1 33 10m 12100
% 139 | MAN 4810 Common Anoge-yeliow 400 99 FND503 Comman Cathode(FND500) 500 99 1 1N959 82 400m 41 00 INGJOS 75 25m 15100
c 9 128 | MAN 4840 Common Catnode-yeniow 00 99 FNDSO7  Common Anode (FNDS10) 500 9 | g5 15 apom W00 INTM 56 tw s
[ 149 CDas1y 9 MAN 6610 Common Anode orange-0.0 560 9 5082-7730  Common Anode-red 300 130 1N5232 56  500m 28 IN4T35 62 1w 2
¢ 3066 n 518 129 § MAN 6630  Common Anode-otange = 1 560 99 HDSP-3400 Common Angoe-red 800 210§ NsoH 62 S00m 28 N 68 1w
» €048 129  MAN 6640  Common Cathode-arange-D 0 560 99  HDSP.3403 Common Cathode 1oy 800 210 f 1N5235 500m 28 1N4T738 ] 1 (]
35 04565 225 | MAN 6650 Common Cathode orange + 1 560 99 5082-7300 4 7sqi Digh-RHOP 600 1995 | N52% 75 So0m 2 N2 12 e
MAN 6660  Common Anode-orange + 560 99 50827302 417 S¢ Digt-LHDP 600 1995 | 1ns22 12 500m 8 1T 15 e 8
74C0 9 74C0[] 74183 249 F maN 6680  Common Cathode-orange 560 99 50877304  Overrange character 600 1500 | 1Ns245 15 500m M INIIBI 50 PIV 35 AmP 160
A 3 2 ;:5:?; g;g MAN 6710 Commmon Anode-red-D 0 560 99 5082-7340 17 Sl Digit Hesaceomal 600 22 50 :::s;z ;&n ! 100 :::::; :g ::: ;: ::: ' g
A 39 150 'm 61 00 0
19 % [ -] e 249 tN4B5A 180 10m .00 INII86 200 PIv 35 aMP 180
4 1 24c 195 now 29 RCA LINEAR Cﬁl‘;s(%:;g:s CLOCK CHIPS MD’TDRDLA“ oo 001 SOPVIAMP 12000 IN1IES 00Pv3IsaMP 3
¥ % 740195 249 MM5309 $4.95 |MC1408L
: 5 s omom s LEON 8 T | e 52 95| Wt soslucums 7 SCR AND FW BRIDGE RECTIFIERS
74C30 7eos 625 Reasdst 248 casosen 85| mms7og 2 95 | Mats312 4 95 [MCya3oL I5] oo SCRZN1839) HED
7ca7 1 75C18 3¢ 740925 89 Al 135 caosw 3 75) Dwsas 2 po | MMs314 495 [mc3022p 2 et m soov SoR e
74C48 & 74€926 895 Neasoish 130 cAI30T 1 39| DMB8SS 1 00 {MMs316 6 95 | MCI061P 350
r o8 1.64  300v SCR 50
T HCis0 249 80C9S 14 MMS316 D 95 | MCA016(74416) 750
4 2416 2 49 80C9 150 33?,’3: : ;: Eﬁ:g; : ;: 3:::; ;: MM5369 295 [ MCa024P 3958 MOA 960-t 124 1 50 ;: ::lgg: ::g 1.95
T . o T MM&]&I‘W‘J&A 495 | MC4040P 695 MDA 960-3 12A + 200V Il 19
7BNG 7 LM7ION 9 | cadosor 85 CAMOIN 9] 9374 7 seg
LM106H LINEA R LMIHIN 39 JCa8N 200 cA00W 3.50) CA LED onver 995 | MC4DasP 150 v ” TRANSlSTORS 7 -
e 4 LU3O18 135 s T T SoLotATAL — 0w oruz {TIN} SOCKETS MPSADS 0 23905 100
t:gogcn a3 LM330K ';: t:;m :?g 124 2549 50-100 IR 2549 50100 ::;;oe ;; % & m:zx: w o
= LM3a0T BontP  $17 1% 15 pon L 3% 3 zumz SI00  2N4DY
LM300m M0 1.0 wrckn 3 | D00 ST e - 7 % | s 8100 angjes 100 2ma) &1 00
Lol IM340T-8 1 25 Pt A B 7t S 2 Wonlp 45 “w g ] oo 175 pyaser 3100 PNA2Ig an o0
] capeige ' B o Bl % B WomlP 60 59 s § s 175 pnisen 100 P45, 0o
LM30BCN H MIOT-15 125 LMZ48NM 9 20 e 1P 5 2 3 SOLOEATAIL STANDARD (TIN) OpnLP 83 62 61 40673 175 pN3sgy 4100 2N4400 41 00
LM309H LM3MOT-18 1,25 w108 9% ” = o | 200 100 WPSIMA w100 oesoy a1 08
M09 LM340T-2¢ 125 wusagw 9 Lipest g2 2 2 - :Z‘:pl: g xl s et MNo2ga 2100 wpeara Sa10) | isos oy
v Lo U yorae 13 ligpnst 0w sepest 8 e x| men @00 N30 §100  owad 1100
s S LI el B RTTE I - e . Mozzoa SN0 MPS3IY 5100 w4s09 54100
e i 3 s 13 #eeST 8 % @ SOLOEATAIL STANDARD (GoL0} w g | PR o dans S0 enee inoo
X 2 pn M2369 100 MPS3705 00 2N508 at
ST 125 ponise 30 I ogonsg g3 u - Bpnse 110 10 0§ aowe 100 3706 5100 IN5088 0
Lol 4 i 1% luonss w2 9 %SG 168 140 126 | mpsases $100  MPSII06 s 5089 0
: 20 g: 1 ;g t:;:m fzg 16pnSG 38 3 2 W0pnSE 1.7 159 145 | onpass 4100 28370 M5129 0
LMI0K 1 1 4 4/1 00 NIT1E 00 PN5IM
IM320012 9 35 800 (Mesn  rag 10006 82 @ ® WIRE WRAP SOCKETS . he e srioo A (]
LM3200-95 135 NES10A 600 LM3900M(3401) 49 BpnwWW §39 18 2 (GOLD) LEVEL #3 25 oin m O ) 92 5 PN2907 Plastc 71100 2N372% 00 2N5139
LM320K.18 135 NES294 49 39058 9 L iopnww o n 24 pin 1.0 . o [k ~ 225 mse
LMI20K-24 135 NESITHA  3.95 LM 125 | w39 P 37 L . 28 00 WW 140 155 : 33 w(ms % wws pogiiyes
LM320Ts 125 NES36T 600 MC5558V 9 100 ww ‘, ,, ,, ﬁ CE WA ¢ » : ;g U] Zi% _puan i
LM3207 25 NES4O0L 600 80348 495 g | 18 oo ww pin 175 T —
dmn 1S M jn o W ° APACITOR sitizi: CORNER
sy 2 ER O TT RESISTOR ASSORTMENTS -
LM3201-15 125 NESSSV 39 75452CN 39 1 / 4 WA I A M N 5 /o
L:ggg; 72 lz?: NESSEN 9 ;scsscu 9 VoMM 17 ¢ $1.75 1001 B Dorut as ¥ o
il prer AT o BN RSty | o 5o oo s 50 PCS £ o &
LM32IK-5 5,95 NES61B 500 TSA9ICN 7 S - & S a7 05 04 Q1F 05 04 03
LM324N 18G NESE2B 500 75492CN 89 % 82 ouw w Onte ] 1.75 100 o1 05 04 27‘3‘4’ e o 5
LM330M 99 NESESNM 129 S493N 89 ASST. 2 Sea » M b ) 50 PCS . ;33 a 3; 0‘ 02 ~ = 5
LMK 135 NESESCN 175 SN 09 , .
IM30K.6 135 NES6TV M % RCA135 1.25 el ; b ," v ¢ Tirea 1.75 o, o0 vnu MYLAR nw uncnons
| LM340k-8 135 NES?ON 49 RC4151 285 = . & % 2 e o 17mt 2 )
LM3OK 12 135 LMIOICNH 68 ACAI94 595 * " Py ! 3 tod 5 17
M340k-15 135 UHIONH 20 Reates 445 | oAssST 4 5. - - sarcs  1.75 St ) 4
BT U518 . PACITORS
740500 7415138 o n zg;. OIPPED unmuus much
e MLSOOTTL - wgh ) e, . srs 1.75 W8 R F o
4L 41547 6! :
4 2205V 8
a 4 % £ IS ] e ~ o 7 1 8 23 11 aree 1
4L 740554 7 s187 9] ASST.6  sed FE T Y [*os sarcs  1.75 1 4 b
Ta 741885 2 7415160 89 y o o i R ]
710506 n STy 3s 1015161 ol assT.7 s = . oo e 50 PCS 1.75 1045V 6 10
741509 2 TiLST4 3 Tasi62 89 $9.95 a. \OLYTIC CAPACITORS
741510 2 ZUID 9 IS o |_ASST. 8R _Includes Resistor Assortments 1-7 (350 PCS.) e _ RAeiat end
s 60 741576 % 415162 % — s7s0v A
(i & % Sk, s10.00 Minimum Order — U.S_ Funds Only Spec Sheets — 25¢ 1050y oln s ORNEEN
74818 2 74588 % 48190 89 | California Residems — Add 6% Sales Tax 1979 Calalog Avallable—Send 41¢ siamp o B 10 iom s
WEon Mmoo 3 omm ol T oAb - g4
r:gz; ;: 41592 59 7415193 89 ) ?:3 \09 PHONE 272 Voot 2 sy 513
i 7459y 59 L8198 29 W ORDERS 2050V 2 1 4750 613
s o N ¢ o 1728V 191715 gney “ o2
s 4 e B L B L) LCOME 715w B2 9 0w s 1 1
>
% a  wsw % sy @l 3A? ,w ELEC RON ICS (415)592:8097 | w2 a0 e e w2
29 g o k04 b w” 220 25v 8 25 10016V 15 1
sy 3 4LS11, » 7415260 220150V B4 W 0028y PO
TaLS40 29 418123 % 7315279 9 MAIL ORDLR L LI' CTRO \'l( S — WORLDWIDF fiord R gy
TaL542 69 "glgg ;: "tg;g -:g 1021 HOWARD AVENUE, SAN CARLDS. CA 94070 ;goog :g: 5 :(?] 5 38 ;:: 7o
4151 4 7 y 3 g
73L81% 2 745570 195 ADVERTISED PRICES GOOD THRU APRIL
—
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"~ Transistor Checker

80804 50804 SUPPORT DEVICES:

MICROPROCESSOR COMPONENTS

———————MICADPADCESSOA MANUALS -

“Pennywhistle

The Incredible

$1 39 . 95 Kit Only

The Pennywhiste 103

Oais Transmission Methoo Frequenc Oupler

Mt Keyng

Manimum Data Rale
Dat» Format

Deiwe
Receive Channet Frequencies
Transmit Channel Frequencies  Swi

for space L "
seleciadie Low (narm ce

Receive Sensitivity
Transmit Level

Recaise Fraquency Tolerance
Digital Oata Invertace

Pawer Requirements

Physical y 9

TRS'BU 16K Conversion Kit'

Expand your 4K TRS-80 System to 16K. Kit

comes complete with:

* 8 each UPD416 (16K Dynamic Rams)

* Documentation for conversion
$115.00

TRS-16K

Special Offer - Order both your TRS-16K and the
Sup'R" MOD Il Interface kit together (retail value
$144 .95) for only $139.95

SolarCells
2x2cm

Can be added in series for

- Completety Assembled 806 $995  14.280
Battery Operated
The ASI Transistor Chechker is cap 8216
- able of chec a wide tange o 8 % — AOM'S -
transistor type P in circuit 5
s : out of ¢ \.l. o erate % w 3
. checked nt0  the front panel H 95 ]
- . nect 1t w o ®
ik  tsm ] 99 RAM'S
T ¢ 2y % s
identifies iow 8259 TR g p 9
Wy E.b,:"';:Nr 6% x 2 . 6800 6800 SUPPDAT DEWICES———— 5
'C” cell battery not included. M % )
Trans-Check 529.95 ea. ;
Custom Cables & Jumpers | ou
we
# \x‘ 4/ M 5
k\er’ 6[1/ M C ;
1 MICAOPAOCESSOR CHIPS—MISCELLANEQUS === ;
DB 25 Series Cables 3
Part No. Cable Length Connectors  Price K
DB25P-4-P 4R 2.pP25P $15 95 ea P 0
DB25P-4-S 4R 1-DP25P1-255 - M 9 *
ft 7.95 ea 19
Dip Jumpers -
0J1441 t 14 Pin $1 59 ea SHIFT REGISTERS
DJ16-1 1t 16 P 179¢€a )y
DJ24-1 4P ] 3
DJ1d-1-14 Rl PROM'S
DJ16-1-16 16 P ) N
DJ24-1-24 2-24P 495¢a b
For Cusiom Cables & Jumgms See JAMECO 1979 talaln! for Pvmn!
‘ .. CONNECTORS
ﬁ___—” 25 Pin-D Subminiature ®
DB25P (as pictured) PLUG (Meets R5232 $2.95 =
DB25S SOCKET (Meets RS232) $3.50
DB51226-1 Cabie Cover tor DB25P or DB25S  $1.75 ;
5
PRINTED CIRCUIT EDGE-CARD 1 L =] *
15/30 PINS (Solder Eyelel) $1.95 = 5 N
18/36 PINS (Solder Eyelet) $2.49 = CO TINENTAL SPECIALTIES
£ | PROTO BOARDS
§0,100 (.100 Spacing) PINS (Wire Wrap) $6.95
50/100 (.125 Spacing)  PINS (Wire Wraph LIIBECH e e
~ Proto Board 203 | Protoe Board 203A
o

6 EACH 15 MINUTE HIGH
QUALITY C-15 CASSETTES
+ PLASTIC CASE INCLUDED
12 CASSETTE CAPACITY
« ADDITIONAL CASSETTES
AVAILABLE #C-15-582.50 ea

CAS-6
$14.95

(LS Case and 6 Cassettes)

COMPUTER CASSETTES

SUP 'R° MOD I

UHF Channe! 33 TV Interface Unit Kit
‘de Band B W or Color Syslem

E '

INSTRUMENT/CLOCK CASE

This case is an injection moided
unit that is ideal for uses such
as DVM, COUNTER, or CLOCK
cases. It has dimensions of 4%

t in length by 4" in width by

1-9/16" in height. It comes

complete with a red bezel

\\PART NO: IN-CC

$3.49 each

® Lead-zero blanking

® Built in Input overvottage protection
22

All zeros to the lett of the first non-zero digit are blanked. Kilo Herz
and Mega Hertz deamai points automancally ight up when the unit 1s turned on

«0.4 volts # Converts TV to Video Display tor
higher voltage or parallel for » home computers, CCTV camera
«100mA higher current Apple I, works with Cromeco Daz
«4] MW - zler, SOL-20, IRS-80. Challenger
=SC 2x2  $1.95e€a. or 3/85.00 etc
® MOD N is pret hannel 32
= Ma neticall _ w201 $75.00 S re20: ST124.95 . s
[ Agt. t d Y- Model CiWiH - T Wodel (SLEL . ¢ » ‘:':“;‘:i coana na
- Number Inches, Price Number (nches, Price transformer
| - k"\ € “.’a € P86 60xd511 $15.95 PB-102 70x45114 52695 MOD " Kt
l_ | Switch PBA0D  60:45:14  $19.95 PBADS  90x60x14 54495 $2995 |
= The 92500002 15 & single e PB:101 60nd5:14 $22.95 PB-104 98«B0x14 $54.95
le nor -
| s st | R Ty %Ol Portable DM 100 MHz RS-232 CONTROL CENTER
+ fﬁ:" s:‘ ch is °,r table for uvv - ABATAIRYE 1erC@utes GOUrPOREIOR S-D‘g" Plug in your modem, computer
&4 n non-ma; doors and - o 20 H2-100 MMz Range Counter | prom programmer, P‘.‘h
.___J :’ PN —— / o - . owe terminal, printer, etc ~
. 9250.0002 2/$1.00 . " ol and selectively control CC [laliC gy —=C
- . etely nter adacter erna il
AC Wall Transformer : e e SR
P e MAX-100 §134.95 3
10eal for use with ' : i
tlocks, ower .
supplies or an 4
f other type of A ath m PABRT NGO,
appiication Model 2800  Accessories: . RS-232CC 38995 kit only
$99.95  ACAdapler BC-25  $9.00 | ACCESSORIES FOR MAX 00: Sen or ue win e 1S 80 CASSETTE CONTROLLER
Past No 1 Output Price Rechargeable —yw - naig e Modal 100 — CLA $2.95 | 3nd others
AC250 117V/60Hz 12 VAC 250mA $3.95 Batteries BP-26  20.00 | chargor/Eliminator Plug/Jack intertace to any
AC 500 117V/60Hz 12 VAC 500mA $4.95 Carrying Case LC-28 7.50 | use 110 v AC Model 100 — CAI $9.95 f::;l:'e_'m"{'sollero' ':g:;vev'f;g
REMOTE CONTROL == Mini-Max s oigi tuctns
¢ s = - o igit 50MHz Frequency Counter| me cc100 contors cassen
TRANSMITTER & RECEIVER  |qe® ™ — — e et toncions. montors
3 o Guaranteed frequency range of 100 Hz to 50 MHz tape ipcation wih s Infernal
— i ® Full 6 digt display with antigiare window speaker and requires no
=3 & ~ W « Fully automatic-range, polanty. slope. tngger. input leves swriching not requireC power. Eliminates the plugging

and unplugging of cables dur #CC-100
ng computer loading opera

hon from cassefte $29.50 / /

63-Key Unencoded Keyboard

. gse v Banenry or 110/220v power

= Complel th mini anténna

« Cgniweignt - Only 80z MINI-MAX  §$89.95

Accessories For Mini-Max i

Part No. Description Price
MM-Ad Antenna $39
MM-CS Carrying case 595
MM-IPC Input cable with clip leads 3.9
MM-AC2 110V adapter 9.95
MM-AC3 220V adapter 9.95

$10.00 M

California Resigents — Add 6% Sales Tax

inimum Order — U.S. Funds Only  SPec Sheets - 25¢

N
e |2MECo
NS

o Gl i SAUED LB TRDAKS of ( mmee

1021 HOWARD AVENUE, SAN CARLOS, CA 94070

ADVERTISED PRICES GOOD THRU APRIL

1979 Catalog Available-—Send 41¢ stamp

(415) §92-8097
MAIL ORDER ELECTRONICS — WORLDWIDE

PHONE
OROERS
WELCOME

This Is a 63 -key. terminal keyboard newly manufactured by a
large computer manufacturer. It 15 unencoded with SPST keys
unattached to any kind of PC board A very solid molded plastic 13
x 4" pase Suits most application IN STOCK  $29 95/each

Hexadecimal
Unencoded
Keypad

19-key pad includes 4-10 keys. !
ABCDEF and 2 optional keys and a 1
shift key $10.95/each
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DIGI-KEY

CORPORATION

Quality Llectronic Componenis

TOLL
FREE

1.C.'S o RESISTORS o TRANSISTORS/ « CAPACITORS o DIODES o I1.C. SOCKETS & PINS o SWITCHES
CLOCK MODULES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES
DATA BOOKS o HEAT SINKS o WIRE o TOOLS ... AND MORE... WRITE FOR FREE CATALOG ........

PAMASONIC ELECTROLYTIC UFACHOI’S

DON'T FORGET OUR
DISCOUNTS WHEN COMPARING . PRICES

INTEGRAT!D CIRCUITS

€ RADIO-ELECTRONICS

i
By BSLREE I3 YAuln
P &2 5

‘733““:1533 ZUBURS
P "

o
Buguyztises

E85588858KRS

£

uS=3:a:‘ta:==&—‘—<xzuunx= NN IE

§488584

=2

5858

8=tk

Shiss

34

Lo

2 191 1415280
4185 zu uum
4953 7”; 7413268

sa:aa:aqza

2RSS

CLOCK GI MERATOR
i

INTERFaCE
PERPHERAL INTERFACE
7 EPROM 1 USEC

7 BX EPROM 450 NSk

2 )An Ay owrowu.

C'MP § VOLT SC/MP CPU.
lon

WSEC RAM
21 B 40 Dh 524 95,

ARBO RY

WATT RESISTOR ASSORTMENTS

Carviey
Aumber  Descigtion

omce

L1 b3 39.90

R$22$ . ' $9.90

s WATT RESISTORS ASSORTMENTS

Cateioy
Number Deptription

Rs150

R$250

Col or Wieity For
D

I.C. Socket Prices
Slashed

| sotoieTaAR S0CHETS ank 10w pROFIE
WIRE WRAP SOCRATY ANI STANDARD PROFILE/ LIVEL }

NATIONAL

THE "PROGRAMM ABLE"
CLOCK MODULE

Wire for wies Wroppiny, AWC 101013 M) ATNAR
Wies, LG5 Wiews poc puchose Stepped 17 Bors fnds

H 38 53

4

o Dgpto

et
orod e Doy i o, e o D19l gt e i
e wiues s s
~BIGI- REY SWITCHING PANGI &1
e ¥

Trouble-free Module!
b 270° Swivel Mounti
Q9 * Inloid Wolnut Chrome
q Trim Besel!
g\ * 12 ¥DC — Ided for Cor
Van or Boat!
v 3-5/87a23/187 Yall e
2-1/8" Deagt
* Quick ond fasy Yo Instoll!

Part No. $001K

THEMAIOZ3by  The *

IBBLER"
A MICROCOMPUTER
AT A MICROPRICE!

FEATURES
+ Asscmbled and o
+ Standard 457 by

rd. yet only &
card wihth

+ Fasdly loterinred with CRT ox Tel
T wow svaiami T T T v
#0000 TS OFTIONAL S04FD CIVL) 15V

W NIBBLER MICROCOMP
WABE HARDWARE MAN

LINEAR DATA BOOK

CMOS DATA BE, 77 EOIT_§55 P MaY
MEMORY DATA B svw NAT Semi
MOS /LSt DATE 138 NAT SEmt
NTERSACE DATA 8K 464 P NAT
AUDIO W P NAT SEM
SC/MP MICRO AP MANDBK WAT. SEMt
OSCRETE DATA BOOK

Digivel Werle

ORPOR O BOO
NATIONAL SEMI.CONDUCTOR DATA BOOKS
ADAM OSRO#NE MICROPROCISSOR SER NS

HOWARD w. SAMS

HAYOEN

0IGITAL wORLD

AND INTROOUCING T4 B BOOKS

- -
1

Digi-Kay $rock:
the Eatice
AP dine
LU belaos0ato!

FOR MA1002
MAI010
AND
CLoCk
MODULES

FILTT0 SCOIEN. DIF CAYT WITA) F@AM(
MILS UP TO 3714™ THICK, NO LXPOSID WARD.

NE £A

PLUS SIXTEENR
2102AN.4¢
ALLFOR

$44.95

DIGI-KEY
| Means

Toll Free
Wats

h 1
\ o 2

RESISTANT ANMD EASILT CLEANFD. ILIMINATES

A«uu ®y Phone or Mail
€OD + Check
5.u.,~u.m 38701

= & 7 POWERACE

(T PORIE 100

R i
DIGI.LKEY A PY A

D3 CHECK: <
B o s (9% € pioe 34 fmmee 34

- .

:!
1
L

fomrmes

1

i
i
sssssgngnenal

I
1Lk

EEEERETE

NEW!
ALECTRONIC WARDWAR) RTT

+ Money Order
[218) 5916874

&3%

6 LOCH WA S
8 LOCRWasHER
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A PENNY

»

I’ S NEW' IT'S EXClTlNG' POLY PAKS GIANT

~of the same cat. no.. .

MORE_GETS YOU TWO |

e R

& SKINNY TR ECISIOf SO01 yreld 3 .29 t21or .30 30 RADIO AND TV KNOBS.
RECUT, PRETINNED WIRE nd colors | 19T4] ] 120 tor .30 60 TUBULAR CAPACITORS, aset and w
60-MINI RESISTORS, tor PC sppl. 2238 1.29 120 10¢ 1,30 S5 LOW MDISE uslsvousu LW, MiF). stc
® TRANSISTOR RADIO EARPHONES, 8 ohm s im 1.29 1610r 5,30 187 !
10-SK POTS. audio taper, plastic snap-in mou 1.29 201or 1,30
snap-bn mat| 5128 129 2010r 1.30
3 1964} 1.29 100 0r 1.30 N
12-SCR'S & TRIACS, 10 AM 1.29 24 tor 1.30 60 TERMINAL STRIPS. up 10 4 sold
3-QUADRACS. 10 AMP, 100 prime so |oo zoov Y0 zzo 5048 1.29 61or 1,30 60 PRECISION RESISTORS, %'
20-MINE RECTIFIERS, 1 AMPS, 28V, epony, aaial | S374 129 40 ter 1.30 SO MICACAPACITORS, [3%37)
10194007 1000V MINIRECTIFIER. epoay ca eads | 2383 1.29 2010r §.30 10 SETS RCA PLUGS AND JACKS. phono | B402).
7S MOLER CONNECTOR Typa M1938.4. m 14 10 40 pin sochets | 1609 1.29 130 for 1.30 60 DISC CAPACITORS, asst values lon ®437
SOIF TRANSFORMERS. asst sizes 1.29 100 for 1.30 20 TRANSISTOR ELECTRO'S. » pasyl
10 T.V.CHEATER CORD JACKS, 519 129 201t0r §.30 7S HALF WATTERS. 1 to B34
10.1 AMP 200V MINI RECTIFIER, INAOO3. eposr, u-u 2179 1.29 2010 1.30 35 SILVER MICAS, red bach: ss)
4-1.5V SILVER OXIDE WATCH lAn(llu $063) - 129 810r 1,30 650 AMP RECT, asst volts up to 25, stud 'L717)
dim 1% 17| 5066 1.29 6tor 1.30 100 GERMANIUM DIODES. saia Le42| "
20.1C DICE CHIP, complete Circultr 5068) 1.29 40 tor 1.30 100-STABISTORS, Reg. . Axial, yreid (- 31400
2-100MMz MARKER CRYSTALS. specify 104.067. 104 092, o 114.00 KMy | 3096 1.29 4tor1.30 100 PRINTED CIRCUIT v WATT us TORS, ssst | UL06O
12:1.5V LAMP ANO SOCRET SET. 200ma. T2 styfe | 3956 1.2 24100 1.30 12 TRANSISTOR SOCKETS, esst
10-RCA PHONOD JACKS. che mount. teflon base | S119 1.29 2010r 1.30 SO 3 AMP SILICON RECTIFIERS,
10 COARIAL PIN NEAD LEDS, NEO | S617 1.29 20 tor 1.30 SOPOLYSTYRENE CAPS, plastic coote
4.3 DICIT 7— SEGMENT READOUTS in fiat pah cose | 3646 1.29 8tor 1.30 10ME-2 bulbs, for 110vsc projects. hobby.
4.4 BLOCK TRIM POTS. S 2536 129 810r 1.30 10PROXIMITY REED SWITCHES.
1 FOTO FET M CHANNEL. Crystalanics. § Sealed Eftect Transiators. - 1169 .29 210 1.30 6 2M91S UHF YO 18 TRANSISTORS | L1423
1 VOLTAGE REGULATOR. TO202¢ase. 12V 500MA 1900 .29 2101 1.30 30 MOLEX CONNECTORS, nylon. asst. sizes 5642
1 30IGITS OM A DIP, LED, red. DL-33 1887 1.29 2100 1.30 50 MINI BLOCK CAPACITORS. K ed square discs. Asst. valu 11698
3 MMS262 2K OYNAMIC RAM. specify type - 3459 1.29 6 for 1.30 6 CALCULATOR AC -ADAPTOR JACK. “wtandard ihrends 3 ferminate. 2316
10 28711 MIGH SPEED SWITCHING TRANSISTORS TO18.npn  3374] 1.29 2010r1.30 SOONE AMP IENER DIODES. asst, snisl, utest | U1964)
2.15W MI POWER TRANSISTORS, 220V. npn. TO66 2797 1.29 4%0r1.30 §.PA.263 THREE WATT PC BOARDS, for amps | U2013)
324 PINIC SOCRETS 2168 1.29 8107 1.30 S MIN) MOTORS. 1% Vdc, for many hobby
1-MMS3120IGITAL CLOCK CHIP, 100% 1528 179 2101130 SO 14000 RECTIFIERS, aset 10 BOOY, u b
2 MMS725 4 FUNCTION CALCULATOR CHIP, 100y 2036 1.29 S1or £.30 1S PRINTED CIRCUIT BOAROS. sust sizes, hobby | 2010}
1-MMS202 ERASABLE PROM, 100\ ~ 3489 1.29 210r1.30 2MERCURY SWITCHES, silent touch, SPST | L2023
3 10 AMP 25V GE MECT, comb style | 2447 1.29 6tor1.30 6175 A SNAP. 9 VDC BAT - clip, red n black lead [-U2832:
10 2N3S6S RF TRANSISTORS, T0106. 298133 3372 1.29 20100 1.30 #1400 VOLT “RED BALL” REC a1lsl LAMP | U2590
6 LINEAR SWITCHING TRANSISTORS, 282908, pnp. TOS . 3378 1.29 12100 1.30 20 1N4148 SWITCHING DIODES, U3000}
$0 2 AMP CTLINORICAL RECT. up 1o 1K, u-teat 4006 1.29 100 for 1.30 3.10 AMP QUADRACS, w/trigger diode up 600V | U3620)
€ OPEN-FACE READOUTS. LED. red. some segs missing mootly dusts 3352 129 1210r 1.30 S MICRO SWITCHES, push, » "
10282222 lor equiv. . TO 18 < 1992 1.29 20 ter 1.30 40 SQUARE DISC STYLE CHORES, coler coded | UIZ0Y:
10-DATAENTRY SWITCHES, SPST. | amp, norm open 125V (28328 1.29 20t0r 1,30 30 TRANSISTORS Y092 2W4400 secion. u test U329
- TRANSISTOR RADIO EARPHONES. 8 ohms Imped | 2946 1.2 1610r 1,30 6 TRANSISTORS TRANSFORMER . otc mini [ UI29S
18 FLUORESCENT OVERFLOW READOUT TUBES. w/teeds 3288 1.29 30tor 1,30 1S PRINTED CRT TRIMMER POY fues. otc | U334
10 243704 TO92 TRANSISTORS 3430 1.29 2010 1.30 204 CABLE, 1 cond s . 1-24.10¢ phono U368 3
1 295001 8OV TRANSISTORS STUD | 2800 1.29 21ers.30 10.-PNP 30 WATT T0.3 TRANSISTORS, hobby U372
IMICROPROCESSOR/SUPPORT CHIPS. ssot. MMSTS0 90 series. 24-2- oin (7563947 1.29 6for 1. $0 TUBE SOCKETS, 4.5.6.7 pin tubes. V3839
8 CLOCK/CALCULATOR CHIPS, ssst. MMS370. 7S, $737 otc. (25638 1.29 1210r 1-10 AMP POWER TAB QUADRAC. 200 PRY. T0 220. 2/trigger | 1390]
. 1001 (73709} 129 10BULLET RECTIFIERS. 1.8 amp. 200V, anist* 84
4 opentreme 1 s 1" 23 s631. 1.29 6 READOUTS, MAN 3, commoan cath, LED. the ctaw, RED | 3338
5628, 1.29 8-LEDS. asst. sizes and shap amber | 3868,
$626 1.29 MOTO FLASH ELECTRO. CAl 3897
5627 1.29 2-CIRCUIT BREAKERS, 1amp | 3908
1748 1.29 MICRO MiNI TOGGLE. SPST. 2p0s. on-off. 125V 3amps | 3936
1.29 S.CHCRYSTALS, orig. used eset. treq, HC-18/U hotder | $081
,O40N1, N2, some NS, T0-220 [~ 5629] .29 4.PUSH BUTTON, SPST, PANEL, M.C. 125V 1A 5209
2 . BLOCK TRIM POTS, 1.29 10-INSTRUMENT RNOBS, asst. styles and colors, %™ shatt | S121
1-12VDC SMIL REEO RELAY, spst, K.0, 2200 ohms, 7/87 2 8/16" ¢ §/16" (2 $515) 1.29 4-TAPE HEADS, Miti type: 5182
50 TEMP. COEFFICIENT VOLTAGE REF. DIODES, aast. volt. $501 <5647 1.29 S-TANTALUM ELECTROS, TEARDROP style, 2.2uf 25V | 5208
t (21978 .29 2-INLINE FUSE HOLDERS. complete w/$ emp fuse | $213
503 mnovhl #1698, 1.29 30 ¢ CABLE TIES, non T s .
by & untested (10724 129 $248)
| 26294 1.29 20 TOROIDS. sonve wi
4 CHERRY MICRO SWITCH, 128 VAC. 15A. N.C. type l 13, scraw tormingly (2§828) .. 1.29 10 15V ZENERS. 400mw . 3404¢)
S SPST PUSHBUTTON MOMENTARIES, rt. engle, pc mt.on on” [ 78635, 1.29 2.ALUMINUM MEAT SINKS, for T0-220 38
[ 25 TTUs, with T400s. U-teot. dips (2 2415A) 1.29

1,000 ,000 TTL

2.5.1V. 5%, 10W. STUD ZENER. 00-4cave |

25 AMP BRIDGE]
RECTIFIERS

*Buy any item on this page and choose 2nd item for only onﬁ?enny'

SUSBIBILIEIVILILNE

PR e e e e e e e
BUYLY
2IIIBVIYLLI

BLIRRBUBIBRILY

100 .
301%0r 1,30
4tor 1.30
121or 1.30
161er 1. 30
40 tor
8 for
10 for
20 tor
80 for
1210r
30ftor
40f1.30
20 for .30

100 tor 1,30

2for 1.30

Tesssss

3
3

CLEEEERTT

e st s et s s st a el e e

S YL E R LR LR L]

"A P 'c Order Mo, 22738 velloge
ENNY MORE GETS You TWO” o2 Cize
it's our SA :
special pe E o s 1.9e
n Wo.
for our valued penny IC JAMBOREE Order By TY9¢ 2r0R g 159
Customers everywhere} o O 00
Order by Cat. Mo, 83cu1na; & Type . . m
T . o. 50
"";.wuu SALE 2 Fon Trpe A 0 ;
3.1 LL 2rom Trpe et 28 .26 a Ton
: B e ERCT R S S LASER
! ! o s retEt
‘ L‘ snn. 2 LmaosY Kt} g 5] A
M O o Simsmn s 150 EIC) DIODES
20§t Rttt » 0 LML . 5oy wetta.
22 [ sy7499 o L3z - Egerrret]
2 D swreieo s Dmnm L, w100 ERetriry $8.88
1 O SMTaasz re a “M,m-iﬂ 100 O Lmie
e 0 suuuz a8 EReterait] "" 3.00 T L0284
J0 g hviees 190 Dimaaorilt e 190 = 2 for
. O Nt 20 180 2 7483 »
. 3 NT419 ¥ sl Py
e O sureier 14y 120 Vo 2 Taan o T o
20 O Shietos ‘s O 3nla200 alas o0 ‘28 79494 n 1 50
20 O $W74124 S O SNT4284 395 3 o0 e Pazed w100
' g ::;‘"l = D Shiezes 198 e 30 O omeses s & |
4123 ; sn7e
SA0) s gy YOUR CHOICE @ for $1.29

NIBBUN CABLE M THIN PRICES

Cond Sale 2 tor « Uitra tlat!
| 10 40M $1.98 201 3199 28 AWG |
147 81t 198 161t 199 |
20 Shr 158 10 (.99
25 an g R s, peremee
o. 3939 and
26 it S, &4 189 conduciors.
3¢ 3h 198 6h 199 5
| O3 3n i er  i9
40 2t 198 4t 199
50 2H 198 ah 1.99 color coded.
€0 1t 198 2n 199 |

1€ SALE

i - | 1788
10 AMP - POWER TASS! :::;
1730 scm's 1- 1O WATT STEREO "
- 213
| " gl AMPLIFIERS! o
PA, l-ti_mobile, 12V (23324 name of the mageiine you ore L

| oy Sate 2 for a8 2tor 8 srdoring fram and the menth —

so $ .68 8 .70 |

100 . [

200

LED

EE Cot. No. Type volls

h 1n 14001 $0

B !20"" Wort 2178 1M4002 100
uy Two 2319 1N4003 200
Choose Any IW 2300 inecos 600
s12 Items Free 3382 ine0os e00
2383 1N400T 1000

1 Naooo Epoxy Rectifiers

| Order by Cat. No.

12 for $1.30

MICRO TOPHAT REC
MED YELLOW STUBBY
MICRO $INGLE PIN REC

JUMBC Amber \
neo A
Ll I
JUMBO RED CLEAR x |
(YYYYY Y

{
WAV P.O. BOX 942-R4
WATCH GUTS E‘é‘,&%ﬂ SO. LYNNFIELD, MA

Sale e st $ 2 lor 01940

:::n. s :; ;g:n; b4 31 S | Terms: Add Postage  Rated: Net 30
oY o i Phone: (617) 245-3828

101 98 201 96

:gf; e 2 ;E: 130 I 5-'.‘-'.‘2’.’...'.'.’.:.’.“.‘.":Z‘...‘:‘Z."'.'.' .Z'..’:.!.l" pGERE i !: Begillc 16-18 Debi Carmifiile et

. o - tach cane and teathe e ban un ne
o 16 Hw el | R R T e e e | O e S e0Te
10for 1.3 20tor  1.60 k| Cormo. s26? Wi 4or
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(BYLLET ELECTRONICS *NEW ADDRESS & PHONE 1

—=——— i
——— i1 H
=== Y S ! =
| i ] E.
=] . =3 REVIEWED IN 7/78 73 MAG.
3 ¢ 2 G- lg SACONT. »0n NT >
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=== = ! Ly
== = | : 8ape
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O BOX401244R (214)278-3553 ‘
GARLAND TEXAS 75040

= AT

BULLEY ELECTRONICS
BULLET ELECTRONICS

TTER
Rt

Oual Low MOnse

mmmﬂ))
8
3
§

89c 21

Wiy

mm’({”m

a i

Dscrlia e varsatity T

aplosions,
nds, the unit hay

Piogramming
ple Irom atoc

N ADD 5% FOR SHIPPING *ORDERS UNDER $10.
ND CHECK OR MONEY TEX RESIDENTS ADD 5% TAX  ADD .7Sfor HANDLING
RDER OR CHARGE CARD NO.-FOREIGN ORDERS ADO 10%

PHONE ORDERS ACCEPTED ON VISA 8 MC

810 o
Phasor Guns. Steam Trams
tude of apy

aimont Int
oG CED

TTY this exciting | ARE BUSY SPYING ON YOU AND YOUR BUSINESS
new hObbY! Build EVERY DAY, OFTEN ILLEGALLY. . . . WITH BANK SELECT VERSIONS!

your

follo

instructions of the famous
Wersi do-it-yourself system.

Choose from seven different

mod
(refu

colortul 104 page catalog.
OUERS) CAE |

BUGGING
- WIRETAPPING $ 1 1 95
M\ 52'1.:"«; POSTRAID
; T ICAL AND
sruwre AN | ELECTRONIC SURVEILLANCE
M SURREPTITIOUS ENTRY i

4

organ. It's easy. No technical
knowledge required. Just l l P_HJ E
w the clearly pictured

YOU'RE UNDER SURVEILLANCE" LOW POWER, FULLY STATIC
A HOST OF PEOPLE, AGENCIES, AND CoMPUTERS | COMPUTER MEMORY — NOW

Econorams™ are generally available as unkits {sockets
bypass caps pre-soidered in place. assembied and
tested, or qualified under the Certified System
Cumpnnom {CSC} high-rehability program

Our BANK SELECT boarﬂs are pem:ct for Alpha Micr
Systems. Mai simllar S-100 machines. Low
power, two Independew ly selectable bank

We've been providing top quality memory (without
charging top doliar) for over 5 year see your
computer store or our fiyer tor more information.

own electronic concert HOW TO STOP IT OR DO IT BACK!

Name S Nk S
8K ECONORAM 11" 10 MHz $139 $159 N/A
16K ECONORAM IV* S100 4 MHZ $295 $329 $429
12K ECONORAM VI™ H8 2 MHz $200 $270 N/A
24K ECONORAM VII™ $-100 4 MHZ $445 $485 $605
32K ECONORAM IX'™* 0Oig Grp 4 MHz $649 N/A N/A
32K ECONORAM X™* 100 4 MHz $599 $649 $789
32K ECONORAM XI'™ BC 4 MHZ N/A N/A $1050

els. Send $2.00 D
ndable) with coupon for

* NEW! BANK SELECT ECONORAMS
16K ECONORAM 1v* S-100 4 MHz $369 $419 $519
24K ECONORAM XII™ $-100 4 MHz $479 $539 $649

32« ECONORAM XIII™ S-1 4 MHZ $629 $699 $849

e FULL FUNCTION
NEW! o pyaL CHANNEL S-100

1/0 BOARD $189 unkit, $249 assm

Our new I/0 board gives you unparaileied flexibility
and operating convenience. Includes dual LS| hardware
UARTS. precision Baud rates up to 19.2 KBaud
operation with 2 and 4 MHz systems, and much

A Large Format (8%’ x 11°*) Quality Paperback, 240 Pages

DETECTIVE TECHNIQUES

WEAPONS more — at an amazingly low price. Before you buy an
- J COUNTERMEASURES 1/0 board. write for complete specs and you'll see why
| Wersi Electronics, inc. | | "AVIRTUAL ENCYCLOPEDIA ON SURVEILLANCE " —eric
13 ! - . . EVERYTHING YOU'VE ALWAYS WANTED TO Sl 0w
= l Dept.42. l KNOW ABOUT SPYING."'— VISA Waster » 21 (413) 362 0638
3 | 720 Hempstead Road | PLAYBOY MAGAZINE ok oo
o ' Lancaster, PA 17601 I
= _
O With this orde:
E‘J | Enclosed is $2.00 for my copy of your 104 page catalog. l FREE SN(;)F:UF’TING BOOKLET FOR DETECTIVES—pius other @ @ . @ m
w | | Investigative materials. p———
O' l Name l BOX 2355 OAKLAND ARPORT, CA 94614
Q| Addron ! QUIMTRONIX T . h
< Cit State Zi Po.'p.id—?.o- Box S48-RE umpm.: !Iaclmmc ...f.m. speciats 1's reatly packed, and
Y P
& [ <} Seattle, Washington 98111 1's fre%. Jusi send us your name and address, we'll take care of
bl i R e — the res|
100 CIRCLE 23 ON FREE INFORMATION CARD CIRCLE 16 ON FREE INFORMATION CARD CIRCLE 53 ON FREE INFORMATION CARD
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LINEARLC.'S

LM324N Quad Op Amp
LM339N Quad Comparator
LM555N-8 Timer

LM556N-14 Dual Timer
LM723CN Voltage Regulator
LM723CH Voltage Regulator
LM741CH Op Amp
LM741CN-8 Op Amp
LM1458N-8 Dual Op Amp

VOLTAGE REGULATORS

UNIT
PART NO PRICE DESCRIPTION

F LM323K 3B $4.95 v Ia
eatures.......... Amp 5 Vol P

$5.75 tive Regulator

BRAND NEW! == o, ™ (e
JUST RELEASED ) .' " 168E 78MOOHC Serie: vev lage Regulator
1979 1C MASTER CD4O0GBE A7 b4 BE 3 F 7‘ 57 LM34C A 12,15, 18,24 V¢

) 1520 7800KC Series ‘ Sil Regulator 1 Amp
2500 2040 3 5228 99 3/ LM34 -._ olts
8 € ] 78LOOAW( o5t Ita ulator 100 MA
pages 5oas % R
0 3 53 ‘ 7900u‘ Series Negative Voltage Regulat
Complete integrated circuit | 8 D4066E ; D4539BE 10 M320T 1Amp 5.6.8.12.15.18.24 Volts
data selector. Master guide > CD40 2 Da543BE $1.3¢ .
4 79M 'H‘ Se ! 4 Negative Voltage Regulator
10 the latest 1.C.'s including 0407 : : ; e e 55,5 15, 15, 20,24 Volts
[IGTONICCESSOLS and CDaC D ; 2.25 7900K 'f‘er es Negative Voltage Regulator
consumer CiIrcuits 14073 5 %‘55235 3/ LMI2 1Amp 5.6. 8, 12. 15. 18,24 Volts
D4020 7 : 4 C
Free Quarterly Updates $39.95 0 )4585B€ BMGT2C ! Dual In Line Adjustable 4 Terminal

40014PC tive Ve ulal

j?o,gf;'gg i 78GuI TO. 22 K 1 Amp Adjustable P itive Vollage

latc

. 4 1409:' 40

Low Profile Sockets besss ChulErecf; TH S
145 D4508BE $2 25 PC 4 .

Finest Quality Socket available in the o o -n)f,..u: g oA ! All new major mar)ufacturer prod-
world. Nobody can match Texas Inst- 14040BE CD4512BE 59  4019aP uction material offered.
ruments quality — a unique combina- EDIEABE D4514BE §195  40195PC$ Largest variety of device types
tion of 1.C. technology and multi- available anywhere.
metal expertise.

J C A [}
Texas Instruments \LL~ e ' 50 Swiehi

0 it leces in stock
ver one m |orf pleces in stoc MICROPROCESSOR MOS Static RAM's
Contacts Price Contacts Price CHIPS Part No Price

8PIN .08 22 PIN 22 pe o™ TPU's
14PIN 12 24PIN 24 L 2102LFPC $1.19

16 PIN 14 28 PIN 28 1 8080A MSSO 1K 350NS (Low Power)

18 PIN 18 40 PIN L
20PIN .20 6800 BR§7.95 212%5;”:0 $.99

INTERFACE 2114  $7.50
TR ST A SUPPORT CIRCUITS 4K (1K x 4) 300NS
1 Amp Rectifiers (Epoxy) 1.5 Amp Single Phase § Part No Price Part No 2114 $650
Part No. Price B Siticon Bridge Recllhevs- 821 2 1 98 8255 . 4K (1K x 4) 450NS
INabok 100v 03 woom soov 32 | 8214 28 395 8257 . e i L

1N4002 200V 045  WOBM 8OOV .39 i
1N4004 400V 049 8216 1.98 8259 x Part No. Price

1N4005 600V .055 8224 275 : 4K 4027 $2.95
1NA006 800V .065 8226 198 6810 : 4K (4K x 1) 300NS 16 PIN

1N4007 1000V .07 6820 416-3 $9.95

8228 4.75 85 3.
8238. 4.75 6821 & ) 200NS
il . 8251 585 495 6850 ) 416-5 $7.95

SWITCHING > 300NS
1N914 (100V 4NS 14. 6852 .
DIODES ik (A 8253 4.95 UART's

Part No. Price

AY5-1013A $4.95
280-CT
s il / Zilog Z5cic SO AY3-1015  $5.95
3mm Green 14 Z80.DMA  2pg0 $32.20 1K CMOS RAM
3 Pant No  Price

mm Yellow A3 3, 280CPU 1 ) $45.00 Part No. Price
/4 5SmmRBed .11 IR 280A-CPU S16 20 280A-SI0/0 ¥ $50.00 5101 $4.95

1

1

1

13

5 g/“ smm Green 15 [ 280-PI0 $1090 280101 $45.00 MBS S )
M

L.E
LED20S T
LED211 T
LED212 T-
LED220 T-
LED222 T-
LED224 T-
MAJOR

/4 5mm Yellow .14 Z80A-PIO $1310 Z80A-SION $50.00 5101 $3.95

ANUFACTURER / B0ONS

P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over-the-counter sales MINIMUM ORDER $10.00 ® A
12 M';cg Rd., N-l‘l‘ck Mass 01760 COVER POSTAGE & HANDLIND: b
Behin yres on
Foreign customers please remil t on an
Telephone Orders & Enunn(O")ln -0077 2% o callbank draftor int P"'z'n":l"mw
IN CANADA 3LOCATIONS money order in American dollars.
5651 FERRIER ST. 4800 DUFFERIN ST. BAXTER CENTRE
MONTREAL, QUEBEC  DOWNSVIEW,ONTARIO 1050 BAXTER ROAD
HA4P 2KS M3 559 OTTAWA, ONTARIO
Tol:(514)735-6425 Tol:(416)661-1115 X2C 3P2
Tel:(613)820-9471
CIRCLE 19 ON FREE INFORMATION CARD 1
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P

Model LBO0-507

20 MHz, TRIGGERED

u Single trace automatic trigger for
highly stable, bright display

® 17 5nSec rise time. » 10mV/cm to
20v/cm Vertical Sensitivity: 11
steps

NTSC Color Bar
Pattern Generator

Model LCG-396

® NTSC color bars

® Provdes tull-lao of (OW maerton plus or ot of
anai

n.m Crechng 8nd adjuting Of purily 300 whiis balance
¥i8red Dive green while sasiers.

® Dols snd 3:ngle /03 3bara bor CONvergenca, Taster and al

Oher algnAmenl requitements
® 7511 Vdeo |1 Vo hixec) and AF oulput lor TV ang

VTR squioment
. Dhase 10CRed 10 ColOr 3b-Carser
® Adrusiania scanaing contros Dermils progressive
nwl‘c.ﬂ 5CBANING 10 ehim:nate icker

Proviges sil 5ig 1100 10 Hme 1e31 & evaiuale el
\ RS

Conoe 4 bk w aysiems

LEADER

Instruments Corp.

Model LB0-515

25 MHz, M

DELAYED SWEEP, DUAL TRACE
= Built in variable delay circuitry
1uSec to 5 Sec. = SmV/Div. Vertical
Sensitivity

Model LBO-508

20 MHz, DUAL TRACE

8 Add. subtract modes on CH-1 &
CH-2 facilitate easy checkout for
simultangous pulses. signal levels
distortion & noise cancelling

_COLOR BAR GENERATORS, BRIDGES, TESTERS.__

Completely Portable, Battery Transistorized LCR Bridge

Operated TV Color¥AnaIyzer

. Ssaagnenan

® RF ¥, composile v«3e0 Oulputs

© 0- 100\ var.able cokr burst for eesy chroma LCG_
sernce

© 18 convergence patierns — 10 var gatedt, Joer 3O T
Qaled and rambow patterns,

® JGot patlerns 2 crosshaich patterng
® 3 verticai ines anc 3 horzontal lines phis
ay sceie
® O8ciioscope trgger ulpuls.
® Behary cperated 4 1iancara T cenig. 1 SV each

5
® Loss Facior scaie IDY

© Operates on 1 9V batiery Or hough bui-sn AC adaper

—_ ‘e

Model LBO-520

30 Miz, —

FIXED DELAY, DUAL TRACE

= Dual trace. 30 MHz bandwidih
® 5mV/cm Vertical Sensitivity

The Automatic |
Transistor
Checker

Model
LTC-906

® AVIOmatCally Checas
transtors. FE T dioges
90007080 wn o out of -
& Automaticalty Genttes Germanum or Suncon
® Automancelly deniites viements
.

wiIh sumpre orogram oniolt smntches
® LED oraplay DRus audibie 1one ndiCaies delective
o 9ood performance
® Absoiure meier 1e800u! ol Hig B.y snd Leanage curent

® Totally portatie, Datiery 0perated — 9V balter:

Before you buy,
check our prices...

Call TOLL FREE
(800) 645-9518

In N.Y State call (516) 752-0050

OUR ONE $STOP DISCO

FORDHAM

Master Charge Bank Americard, Visa, €.0.0.'s accepted.
FREE Send for aew 1978 catalog of aver 3.000 items

Test equipmenl CB_ fools. lubes components and electronic supplies

AADID SUPPLY (O INT
855A Conmin St
Farmngdaie N Y 11735

UNT CENTER

a=
{ 4

ADD $3.00 TD COVER
SHIPPING. HANDLING
& INSURANC® NY
Hes. add approp
sales tax

164 pages of

CODE-4-PHONE

Wiremote

* Overnead Protecied ® Bottery o
AC0Deatiun o 3 hugn LED Onoplay
® duto Zetwng Moder 2800

Comes tampirte wiih 161
oot oena

elephone Answering Devices

Command '} -

3—

100 MHz 8-Digit Co

® Inciutes 10U 1PC ¢hi0 iead 1115

Now Available PSSOO

Wb,

Loglc \ onitor RS E=

© Automatitaity 43 plays satg ang
dynamu log.t & Worri wein DT

MTL TT{ ang CMOS e 16 LED oaptay “

® MO H7 100 MM, Range o § LED Doplay o
ADte mu0ug

unter $119 00

Fubly Automan

20 os. ceramic magnet

$14.95
BTEEL 15MHz

Model 7500 Cordless
Soldering Iron $17.9%

’u(a)cgc':‘isl‘lgscope . _ [ 862, 95 Lo T w2sf 3 Dual Portable
P v sen"ce Master Attache Sty|e > pm H|CK°K Trace . -
& ”‘”" Tonl Kit Tool Cases NP woee | o o0 b =—on NScope 3‘
$269.95 Model 395M MOOEL TC 100/sT Roll Kit 93PR TO(?'C FU“C“(;?“ u(i? uzvl[‘
Battery or hiwe oper st Reg $281 00 ” a ade! s
K s $42 .95 3259 95 15.95 | Case -;..-. Genes ngssgl;oo P
NOW AVAILABLE with with probes
o ety o $369.95) b EI%R Qirw;%? ggue 2 o =
=] — MHZ ey, " ‘ PECIAL R 355,00 . $169.] trolled
) Cogic Probe {Dual Trace [ irdl] \\  SPECIALSECC) CEEG t S5%
como s $80.00 o rer \ nz| AM/FM 8 Track ub-_ goldering MoseWTEP
. ﬁm«-v o SOTSH) | gompiete E 9 \ \J stefeo S tltuthn F 0 E

Station

A s | LT ABox $51
8 BSecome = [Magnler a 700 Serie $52.504 ey W 1979
% TRANSISTOR/FET TESTER AP I ‘A AM/FM Call TOLL FREE'
& Reg $12500 39995 Model MG 104 ™mis 3UMHZ cassene mma
5 ~—~ . Portable casms  Stereo
3 o 1 Frequenc $57°50 Enu New Yorb Suu
@ Qoster 20K ohm/v $19.95 Counter[Transistor Tester .., ""‘""'“"'”"““" g
o 0 o $24 9 with mirored scale fleq $120.00 9 vall battery szz 00 (Q
) 1K ohm/v $9.95 $59.95 | von il e
v 2 e —— p— 855R Conkhin St farmquale NY 11735
102 CIRCLE 60 ON FREE INFORMATION CARD
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NEW-TONE ELE -CTRO(NICS INTERNATIONAL
Original Japanese Replacement Parts for TV, Stereo andICB

0P [1024] 19 2P [1024) 19

AN11S 200 215 225 TA7061P .85 1.05 1.18
AN21aQ 145 1.65 1.8 TA7062p 1.05 120 1.3
AN234 5.02 $.51 6.00 rA2063P 55 .65 .75
AN239 4.0 4.30 4.80 TAT074P 2.40 2.60 2.80
AN24IP 240 <60 2.90 TA2089P 1.80 210 2.30
AN274 140 165 1.8s TA7092P 9.50 10.00 10.50
ANII) 290 310 3.0 TA7120p 8% 95 1.05
ANILS 175195 220 TA?139P 155 175 195
@BAS1l1A  1.60 180 2.0% TAIISIP 5.70 5.90 6.10
aas21 1.80 2.00 2.30 TA7203P 2.40 2.60 2.0
HALIS1 145 1.70 1.8 TA7204P 1.90 2.10 2.40
HALll56W 155 1.75 1.95 TAT205¢ 150 1.70 1.90
HA1306W 1.90 2.0 2.40 TA2214P <10 4.30 450
HA1322 2.0 230 2.80 TA7310p 128 1.40 155
HA1339A 240 2.60 290 TA7607% 580 6.00 6.20
HA1342 250 220 3.00 TAI609P 4.00 4.32 4.80
LAl222 150 135 1.60 Teaslos 2.75 2.97 3.30
LA3101 345 360 375 TCs081P 290 3.0 .30
LA4031P 1.75 1.95 2.20 TC5082P 3.30 3.45
LAs032P 1.75 1.95 220 TC9100P 754 B8.02
LA4220 225 2.40 255 UHIC001 4.10 4.30
LA4400 185 205 2.35 UHIC002 4.0 4.30
LO3141 1.70 1.80 1.90 UHIC003  4.10 4.30
M3115P  7.90 8.03 8.2% UHIC004  4.10 4,30
M51513L  2.00 220 2.%0 UHIC003  4.10 430
MN3001 13.75% 14.85 16.50 UHIC006 4.10 4.30 .80
MN3002  9.62 10.40 1155 UPC20C  2.00 2.40 2.50
MN3003 587 6.4 7.04 UPC141C  2.1a 2.32 250
PLLOIA 300 420 4.50 UPCI57a 325 3.45 3.65
PLLO2A 500 520 5.90 UPC584C 125 140 155
PLLO3A 760 8.00 8.80 UPCS55H 125 1.40 1.55
SG264A 624 17.02 7.80 UPC572C  3.45 3355 3.6%
$G609 365 405 4.30 upcs7aC 1.00 los 1.20
$G613 5.20 5.40 5.95 UPCS75C2 1.25 140 155
SMS104  6.68 742 a.0l UPC576H  je5 205 2.35
STKOIl 3.5 3.80 4.30 UPC592H2 .65 .75 .85
STK013 740 780 8.60 UPC1001H21.85 2.05 2.35
SYKOI5  4.00 420 UPC1008C 4.10 430 4.80
STKO50  23.10 29.98 28.86 UPC1020H 185 205 2.35
STKals 7.0 7.60 8.10 UPC1025H 1.85 205 2.3%
STK435 4.0 4.90 5.50 UPC1028M 1.40 1.62 180
STl 760 7.90 8.30 UBC1031M 2.32 274 298
TA7045M 190 2.10 2.40 UPC1182H 2.90 310 3.30
TA7055P 1.30 2.10 2.40 UPC1156H 1.88 205 2.3%
TAT0609 63 .75 8% UPD277C 8.70 8.90 9.10

- -
- i § - P

CLOCK and
DISPLAYS

CLOCKKIT

Uses the latest in space-age technology. Low
current drain. Uses our K1077 mod. Quartz
Crystal dependability.

Cat. No, K1091 Wt. 4 02.

DISPLAY MODULE g™

Originally designed for Timex. $25 factory cost.
Requirea 1/100 the power of LED's Readout size
5" digite on a 2x1 3/8" crystal. Not multip-
lexed.

Cat. No. K1077 Wt 4 oz

WATCH DISPLAY 1928

Requires 30-32 Hz 45u watts. 4 digits on a 1/2

1" Crystal.
Cat. No. X11198 Wt. 1 oz.
® DISPLAY SOCKET Wt. 1 oz. K1119B 382.00

COD'S MAY BE PHONED!
TERMS: Add Postage TAKE 10X OFF
RATED: Net 30 EACH $23 ORDER
PHONE: (617) 245-9144 24 Hours!

MINIMUM ORDER: $10

When ordering, slways use catalog number,
type no., the name of the magazine you are
ordering from and the month.

TEK-EL Corp.
P.0. Box 761
Marblehead, Ma
019458

CIRCLE 68 ON FREE INFORMATION CARD

_as-upj1024 (18 25.uP | 10-24 {19
UPDBSIC  7.90 8.30 9.40 25C4s8 18 23 27
UPDB3EC 390 6.20 6.90 25C460 30 35 40
UPDBSIC 780 820 9.30 25c481 90 1.0 .12%
254102 20 2% 30 2scas2 80 95 1.0
25a473 43 55 60 2scaes 9% 118 1.30
25A484 120 1.40 1.60 25C498 30 40
2SA495 25 0 35 25C509 2% 30 ¥
25A3%09 30 .38 A0 25517 1.80 2.00 2.40
28A562 2% 30 35 25C53% 2% 30 35
25A564 S 30 35 25C620 25 35 40
25A634 35 40 A5 & 25€632a .30 .33 .40
25A636 75 95 1.8 25C634A 30 .35 40
25A643 30 3% a0 25C697A 265 2.95 320
25A673 30 38 a0 2sc710 18 2 27
25A678 30 .35 .40 25C711 18 25 27
25A683 30 5 .40 25C712 a8 25 27
2SA684 a5 a0 45 25C717 30 .35 A0
25A695 35 40 58 25C?730  2.80 3.00 320
25A699A 40 30 .60 25C732 20 25 30
25A706 .80 .95 1.0% 25C733 20 25 .30
25a720 25 30 3% 25C734 20 2% 30
2SA745R 360 3.0 4.20 25C738 20 25 30
25822 25 30 3% 25C756A 1.30 1.60 1.80
25854 20 27 3o 25C761 30 32 .38
25877 0 .40 a5 2s5c778 270 100 3.20
258179 20 27 .30 25C 781 185 205 2.35
258186 20 27 30 25C78e 25 .30 33
258187 20 27 .30 2%c789 75 8% 95
258324 2s a0 s 25¢793  1.90 2.l0 240
258367 85 .95 110 25C799 195 218 2.5
258405 25 30 35 25C828 20 2% .30
258407 65 .80 .90 25C829 20 2% .30
258463 80 100 1.0 25C039 25 30 3%
258474 60 70 20 25C867a 310 3730 3.60
258507 70 80 90 25C900 20 25 30
258511 60 .70 8% 2sC910 20 25 3o
258957 1.60 1.5 2.30 25C 945 20 2% a0
251821 3 .40 50 25C1000BL .30 A0 .45
25C184 a0 .40 50 0 25c1013 50 60 65
25C372 a8 25 28 25C1014  AS 60 .63
25€373 20 5 .30 25C1018 50 60 .70
2sc 380 Qs 25 28 25C1030 170 2.00 230
25C 382 30 35 A0 25C1056 4.30 450 4.70
25C387a 27 35 .40 25Clo60 65 75 8%
25C394 18 23 27 25C1061 65 .75 8%

Associates, Inc.
Newton, N.H. 03858

DCDC CONVERTER. Dutputs +15 VDC @ 100mA. tor 415 VDC
input. Mi solation, 05% reqg’'n. Only 2° square by 3/8" thick...$18.00 es.
SYNTHESIZER {MUSIC! VCO. Only 1.5 square. Sswtooth & Sync
outs are 10v P-P. 10Mz-10kHz, Yv/Oct {exponential), plus linear input
control responses Needs 215V @ 30mA. Utiralow dnht over more

than 8 octaves. w/data 026 .50 aa.
ANALOG DELAY IC: Like SAD 1024A. Mawes AUDIO DELAY in
real ume. With Dara 417 9% o0

ARTICLES & SYNTHESIS LITERATURE: “TECH NOTES™* , our own
ABD Newsletier, Featunng articles on bulding active fiters, audio
treq. shifters, VCOs, VCFs, flangers, chorus cucuits, & other audio devices.
Now in its rd volume
TECH NOTES® subscription {12 compiate issves! $19.50
MATCHED FET SET: Avaiable n muitiples of 2 after the trst 4
These FETs are perfectly matched for use In AUDIO PHASE SHIFTERS
Two FETs give one 180 notch, ana 4 FETs {1 set) give 2 notches.
Build multl-s1age “FAZORS™ with B notches or more. 48 96/vet Of 4
Additional Peirs of FET's are only...$3.00, 30 8 FETs ars onty...$12.96
UNIVERSAL ACTIVE FILTER HYBRID. isenticai 1o Nat'l AF-100-1CJ
State-vanable fiter hybrid w/4 on-board op amps, capacitors. etc
A complete sctive hiter with hipass, bandpass, lopass, and notch oulputs.
Makes simple, low disto sinewave oscillator. Easily tuned with 2 eatl
resistors Of pots. Range DC-10kHz. With Data. 46 96 oa.
NON-LINEAR CIRCUITS N'BOOK™: By Analog Devices. This & THE
reference work on multiplers, dividers, log & antitog ckis.. 45.96 oa.
COMPUMENTARY YO 220 POWER TRANSISTORS: Prime, ZN6487
2N6490 and 2NS490/ 2NG108. $1A9 pr.
IC MOTION DETECTOR: This remarkabie ciear plastic IC “sees’ motion ana
sets off an enternai alarm circurtry, PLUS drives a smail speaker directly.
Think of the fantastic possibrlitees... Intrusion alarms. shoplifter alarms.

object counters, and more. w/data. Only $6.98
TRIAD POWER TRANSFORMER: Feastures 115/230VAC, 50/60 Mz
primary, 24 VCT sec @ 1 amp. TRIAD IF-345X. $4.50 ea.
4.000 mHz CRYSTAL .006 Iolerance. 3243

5V. 50 WATT ZENER: TO-3 phg.. 10 amp capability $4.29 on
POWER TRANSISTORS X055 T0-J. 4 es: 3772 TO-3. more power, 7% o8
TBA820: 2 watt @ 12V puwer IC. With data $1.05 0a,
COMPUTER GRADE ELECTROLYTIC: 40K mid @ 25 VDC, 40V

surge. #3150 8a

vl o RS 232C CONNECTORS: Removed from equipment

: ! mherwise like new. Specity male or temale type

¥ DNLY $2.59 Ea.; 2/$5.00
»» OP AMP SPECIALS »»

NE 531 minm-p 95' ea CA 3401 quad dip 49 oa
BB 3600 minidip. 95' sa TL-084 quad BiFet. 119 0a
CA 3140 munidip. 65‘ ea SG-14367. TO-99 HI V. 9% s
ML I187. Fost TO 99, 79 ea. LM 733 dip. 3 ea

® Minimym order $10.00 ® Add $2.00 for shipping
@ MC, VISA, & C.0.0. acceptec ® Phone orders sre welcome
SATISFACTION GUARANTEED

(603)382-5179

We have many usl and unique bergains in ow CATALOG Send o stamp
o0 25" (for postagei for 8 FREE COPY. and get on ow meding hat.

25-Up | 1924 |19 S-uP| 1024 t§
25C1096 .40 50 55 25C2029 145 1.5 19%
25Clila  3.30 330 3.70 25C2072 330 3.0 390
25C1116A 3.30 3.45 3.80 2sC2076 40 3% 60
25C1124 75 83 95 25C2091 80 100 1.0
25c1127 7s .85 9% 25C2092 170 150 2.10
25C1162 60 .70 .80 25C2098  2.90 3.0 3.35
25C1166 .20 .25 .30 25072 45 60 6%
25C11728 3.00 3.50 385 25091 125 140 155
2s5c1123 45 30 5% 25092 125 135 145
25€1177 10.R0 12.30 13.70 25C178 85 .90 105
25C1209 25 .30 3% 2sD187 30 A0 48
2s€1222 20 25 30 250218 240 2.60 2.90
25C1226A 50 .55 .60 250234 ETI TR 3
25C1237 160 1.80 205 250235 55 65 s
25C1239 200 2585 2.5 250261 o 3% A0
25C1306 1.30 145 160 250287 245 2.65 2.8%
25C1307 1.85 2.05 2.35 250291  2.05 245 2.5
25C13l8 .30 5 40 250313 55 .65 70
25C1364 25 .35 .40 250315 55 65 70
25C1383 25 .30 35 250328 35 6% .70
25C1384 25 30 .35 250330 35 65 .20
25Cl4a2a 260 2.0 280 250356 65 75 88
25C1448A 6 70 .80 250358 65 7% a8
25Ci475 60 .70 .80 250359 73 83 9%
25C1509 A0 A5 .50 250427 175 195 220
25C1%67 50 .60 .70 250525 .70 100 1.0
25C167% 20 2% 30 250526 55 68 7%
25€1678  1.00 1.5 1.30 25K19 4% 50 3%
25C1687 35 40 A5 25K23A 65 7% 8%
25C1727  1.8% 165 1.75 25K 304 A0 45 50
25c1720 60 .70 .80 25K33 53 &5 .5
25C1760 65 .75 8% 25K 38 A5 3% 60
25€1775 30 35 .40 25K4al 50 55 .60
25C18l6 1.3% 160 180 25K55 £O0 65 7%
25C1900 ISK22Y 135 135 175
25C1909 14 25K35 120 1.30 130
25C1945 4. 35K 37 1.70 200 2.30
25C1987 50 60 .70 asKa0 85 105 1.5
25C1969 340 380 420 a5Kal 125 140 135
25C1973 €0 45 J0 ISKAS 1.25 140 1585
25C1974 120 1.60 1.80 IsKan 330 340 3170
25C1975 1.20 1.60 180 35K49 125 1.40 1.5%
25¢2009 70 7% 80
25¢€2021 50 .85 60
25C2020 AS .50 55
J i
w0 )
adl

4

\
Ny,

NEW.TONE ELECTRONICS INTERNATIONAL
P.0. Box 1739, Bloomfield, N.J. 07003
New Jersey Phone: 201/748-5089
Monday thru Friday 8:30 to 5:30

> CRTCH-A-PULSE I

/I.DGIC PROBE
/10 Nsec SPEED AT
,- 4 to 15V LEVELS

Compatible with  OTL, TTL,
CMOS, MOS. and Micropraces:

CIRCLE 40 ON FREE INFORMATION CARD

www americanradiohistorv com

\ sors using 3 4 to 15 power
\\ supply. Thresholds automatically
programmed Automatic resetting
memory. No adjustment required
Visual indication of logic levels. using

BarsPend. LEDs to shaw high. low. bad level or
open circuit logic and pulses. Highiy
sophisticated. shirt pocket portable

Ceater [protective tip cap and removable
inquiries cod cord). Eliminates need for heavy
weicome test equipment. A detinite savings

< ume and money for engineer
and techmician

o 10 Nsec pulse responss
o QOpen circuit detection
o Replaceabie tip & cord
o HNigh input impedance
e Puise stretching
o Muiti-family

SPECIAL PAK-It $51.95

Includes a standard coiled cord. coiled cord
with micro hooks. adapter for using CATCH-
A-PULSE on logic families whose power
supply 1s 15V to 25V. Shipping add $2 00 per
probe

*\.IZ ELECTRONICS
Box 19299, San Diego CA 92119
(714) 447-1770

CIRCLE 15 ON FREE INFORMATION CARD
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| 2 P ; )
ICRO smmae eSS O
Westfield, N.J. 07090 r Y
ART (201) 6546008 X I' I I YY)}
, glectricity from the sun .
m MOTION DETECTORS IANT 3'% inch cell, delivers 1 am 8.50
7403 12 74H53 — 20 (specs included) . 2 N d p 3
74H04 u — 25 $300 Giant cell w/special motor & propellor $10.25
;:g ;S ;:gg gg 3.7 x 2 x 1% case with ming fabs/$2.00 1
7432 — 2 74145 — 40 RESISTOR ASSORTMENT i ATE power supply 12 15 am 0
;ﬁgg .%g ;A}g(l) % includes "W pre-formed leads | ggug gT TE pow pply VDC3 P 88%8
< - B 01 20 poputar values. 1000 pcs /S5 60 LID STATE power supply 5§ VDC 35 amp  $50.
g 2 gggz ko CAPACITOR ASSORTWENT As)sove supplueg;nus:ad in original cartons. Operate frqm
Cypr S | wide range of ceramics. 500 pes. /$5.00 115 volts AC cycle. Made for computer work. Solid
i — A oPEmTOAL RMPLITERS I state, filtered, requlated, over voltage protected.
1s
[ 2
ICM 7107 DMM chip $15.00 DISPLAYS | ; ; :
MM 2360 S0 DD REIsl s SO0 | | ULTRASONIC room alarm, intrusion detection
11C90 Prescaler chip $16.00 25 pack, assorted — $3.00 with full data for hooKUp ...........ccccoovviiiiiiiien. $40.00
Radio-TV r[ ication §.7 seg. FND 500.501.503.507.510—$1.00 each
LINEAR IC's
g0 £50 Replacement Series 1:Amp/ 50 GAE:;:'DSGZ[?)O‘ 25Amp/$1.50 SEE IN THE DARK
EES ;[1)3 88 Egg ;gg } ;8 8 pin/.15. 14 py '/c1§°c12[;§n 18. 18 pin/ 25 | i e
] in/ I} in/.18. pil
ECG 713/1.25 ECG 780/1.50 24 pin/.35. 28 pin/ 40, 40 pin/ 50 ready to operate.
folgte EemiLn WOLEK PINS (7 pin/strip) Guaranteed by the
S L St Bl s
ECG 723/1.80 ECG 8017150 REED SWITCH Portable, runs on
EE(G; ;;3,} :’;g Egg% }gg +10/51.00 lantern battery. New,
ECG 736/1.50 ECG 815/1.00 IN 4148's {ITT). 30/51 00 see in total darkness.
ECG 737/1.30 ECG 818/1.55 CONDENSER MIKE — S150 | N i
€CG 738/1.70 ECG 982/155 ToTT o shipments to
ECG 739/1.70 ECG 1061/2.00 -5 Case TRANSISTOR SOCKETS. §/51.00 Calif. C
ECG740/130  ECG 1062/2.00 99 RADIO BATTERIES. 5/53.00 S AR L
DEALER DISCOUNT-15°:-525 orders this category 6.3V, 1.2 Amp Transformer — §125 complete with built in
* %rﬂu S%Cﬂ? * Selt Adhesive Rubber Bumpers — 25 for $1.00 IR source and
21200 5/4.00 AUDIO CABLE: #24. 2 conductor $1.00/100 11. | | adjustable focus lens.
DARLINGTON ARRAYS /
N 2 i a0y ROARE (A1 /&' SPL-21 $199.00
N 200 e 63214 Screws-1.000 bes. age1/5400 .
s ve;cn a:ydli'ors500 e . All items FOB Lynn, Mass. Send for free 72 page
oltage Regulators LECTROLYT) i i i
7805, 780ST. 78121, 7905T. 79121 $1.25 each § 100 uf 10V/.25. 470 ut 10v/.25. 3200 uf 25V/ 50 c’\i'talogpjam packc;d wnthsgoodll_es.
icro Processor Power Supplies
Terms MICRO-MART accepls Visa. MC. and telephone COD'S. Foreign orders $50.00 minimum plus Brand New 60% Discount. S gpfo List
smpp-nggjsgundos gnly Orders under §10I00mclqde Sﬁ(jo for smppm%t"ngndllng Afl components o Ul - oen rList.
guaran 1 money r e shipping. N.J. resid: ai sales tax
MICRO-MART ® 552 SUMMIT AVE., WESTFIELD. N.J. 07090 ® (201) 654-6008 Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
‘CIRCLE 30 ON FREE INFORMATION CARD CIRCLE 42 ON FREE INFORMATION CARD

FAIRCHILD RED LED LAMPS NATIONAL SEMICONDUCTOR NEW!

#FLV5057 Medium Size Ciear Case REDEMITTING These are nol

retested oft-spec units as sold by some of our compehnion Theseare CA R C L O C K M O D U L E # M A 6008
faCtory prime. fiest quality. new units =

10 FOR *1
ias Originally used by HYGAIN to indicate time and
. 50‘_FOR 4 channel on an expensive C.B. Mini size, self
GEHONGHT 200,098 PGS, $699 contained module. Not a Kit. Four digits plus

each flashing indicator for seconds. Includes MM5369
and 3.58 MHZ crystal for super accurate time base.

“THE COLOSSUS"
FAIRCHILD SUPER JUMBO LED READOUT
A full .80 inch character. The biggest readout we have

ever sold! Super efficient. Compare at up to $2.95 each With hookup data
from others! YOUR CHOICE  $4 49
FND 847 Common Anode 1% ea  |[INCLUDES CRYSTAL TIMEBASE! MFGR’s CLOSEOUT
FND 850 Common Cathode (6 tor $6.95) WORKS ON 12 VDC!_V e LIMITED QTY.
‘S CR LAB-BENCH VARIABLE
16K DYNAM'C RAM CH'P EX!TERIMENTER S CRYSTAL PATER BUPPLY: KIT
WORKS IN TRS-80 OR APPLE 1| 262. 144KHZ Thistrequency 52 | 5 15 20 VDC at 1 AMP Short circuit
16K X 1 Bits. 16 Pin Package. Same as Mostek 4116-4. 250 NS access. 410 NS cycle 10 the 181h power Easily divided protected by current limit. Uses IC
time. Our best price yet for this state of the art RAM - 32K and 64K RAM boards down to any power of 2.andeven | roq,jator and 10 AMP Power Darlington
using this chip are readily available. These are new. fully guaranteed deviCes by a 10 1HZ New by CTS-Knight A §5 Very good regulation and low fipple. Kit
major mtg VERY LIMITED STOCK! & v3ve includes PC Board. all parts, large
= - ’ $1.25 each nea:‘slnk and shielded transfarmer. 50
MAGAZINE SPECIAL” — 8 For $79.50 4.00 MHZ — $1.75| mv TP Reguiation. $15.99 KIT
___FAIRCHILD pNpP 4L FOCL MOTOROLA POWER COMPLEMENTARY POWER TRANSISTORS
g U AR BRIDEE TRIAC SILICON NPN AND PNP. TO-220 CASE.
T 4 AMP 600 PIV g = -
Oriver High Cuttent YCEO-40 MFE-50 TO-220 CASE VCEO - 40V PD - 30 WATTS
'séi‘léb'”.:‘v.',l,l?’mf ;Ns;;;:. 3/4 In. Square 15 ANP 400 PRV FOR AUDIO POWER AMPS_ETC
e With LUgS, #LM-1 SPECIAL 89‘ == TIP29 - NPN YOUR CHOICE
75¢ ea. 3 For $2 5 FOR $3.95 TIP30 - PNP 3 FOR $1
aod brana s | 5495 oo [MALLORY COMPUTER| RCA  HAM A e L Ul I
<N N Channel. Junction Fet Uses MM5369 CMOS divider iIc | GRADE CAPACITOR "
(] BVGDO-30V IDSS-15 MA T 1th high accuracy 3 579545 Converts 134 10 150 MHZ FM to listen on regular AM Band Complete
= . el rd-w Plaszg :AHZ Crgslal A w}'m oS 30,000 MFD 15 WVDC/ «it. originally designed to sell for about twice our price. IncludesP.C
8 Case Mfg by Teledyne Clock ghivs or Moaule: Dvaw; Small: 3 x 2 Inches f"::"“’g ::L ::;Lr ::tsﬂ c&::r-speu: :ze'dnalum'::\:rln enclosure! Precision
I MA Al parts, u i nd fine contr
5 6 FOR $1 PC Board mcraen 022" | $1.99 ea. 3 For $4.99 CLOSE OUT SPECIAL:  °5%9 KIT
I-_IJJ Do . I R h C ° IERMS: Add 30¢ ;Iaostage.cwe Bay balance. Orders under
w 15 add 75¢ handling. No C.0.D. We accept Visa, Master-
3 lg lta ese a rC Orpo ratlo n charge, and American Express cards. Tex. Res. add 5% Tax.
124 P.O. BOX (OF TEXAS) Foreign orders (except Canada) add 20% P & H. 90 Day
2 .0. BOX 401247B GARLAND, TEXAS 75040 ¢ (214) 271-2461 | Money Back Guarantee on all items.
s
104
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esTRS-80
SERIALI/O

e RS-232 compati-
ble @ Can be used with
or without the expan-
sion bus e On board
switch selectable baud
rates of 110, 150,
300, 600, 1200, 2400.
parity or no parity odd
or even, 5 to 8 data
bits, and 1 or 2 stop
bits. D.T.R. line. Board
only $19.95 Part No.
8010, with parts $59.95
Part No. BO10A. as-
sembled $79.895 Part
No. 8010C. No con-
nectors provided, see
below.

E1A/R§-232 con-
nector Part No.
0B25P $6 00, with
9. B conductor
cabie S10.95 Part
No. DB25P9

3 nbbon  cebie
with atiached con:
nectors tofit TRS.-
80 #nd our seral
bosrd $19 85 Pert
No. 3CAB40

HEX ENCODED
KEYBOAR%S

This HEX keyboard
has 19 keys. 16 encod-
ed with 3 user defin-
able. The encoded TTL
outputs, 8-4-2-1 and
STROBE are debounced
and available in true
and complement form.
Four onboard LEDs
indicate the HEX code
generated for each
key depression. The
board requires a single
+5 volt supply. Board
only $15.00 Part No.
HEX-3, with parts
$49.95 Part No. HEX-
3A. 44 pin edge con-
nector $4.00 Part No.
44P.

4K EPROM wrc.,.

This board is designed to operate with any
speed or power 1702A. Addressable in 4K
byte increments and can be configured to
occupy either 2K or 4K segments. It can be
populated one memory chip at a time. Bare
board $30. board with parts $200, assembled
$230. Part No. EPM-1

ST
1

$-100 BUS

ACTIVE TERMINATOR *

Board only $14.85 Part No. 800, with parts
$24.95 Part No. S00A

b

16K OR 32K EPROM

WMCE jne
Designed to operate with any speed or power
2708 or single voltage (+5V) 2716. Address-
able in 4K increments and can occupy
multiples of 4K. It can be populated one
memory chip at a time. Has bank addressing
and Phantom Disable. The board comes with
an exclusive software program that can be
placedina 2708 or 2716 that will, when used
in conjunction with a RAM memory board,
check out every line on the EPM-2. Bare
board $30. board with parts with 2708
$455, assembled $485. Board with parts
with 2716 $1,225, assembled $1.255. Part

8080A CPU win eight Lover

Victor Interrupt Capability)

Uses the 8080A and the 8224 clock chip.
The crystal frequency used is 18 MHz and
the vector interrupt chip is the B214. The
board will function normally without the
interrupt circuitry. When the interrupt
circuitry is built up, the board will respond to
eight levels of interrupts. Designed to be a
ptug-in replacement for the IMSAICPU board
and will work in other computers with the
appropriate modifications made to the ribbon
cable connector pin out from the front panel.
The board will work in systems without a
front panel if the system has a PROM board
that -simulates the functions of the front
panel. Bare board $30. with parts $185.
assembled $220. Part No. CPU-1

wmc,,.

9 AND 13 SLOT e,

MOTHER BOARDS

All traces are reflow solder covered and both
sides are solder masked. The connectors
used on these boards are the IMSAI™ type
(125" between pins, .250"” between rows).
Spacing between connectors is .750". All
lines, except power and ground, have a
passive RC network termination available.
There is a kluge area available that will accept
two 40 pin sockets and one 36 pin socket.
The circuitry for supplying three separate
regulated voltages to the kluge area is
contained on the board. Part No. GMB-12
$40 bare, $105 kit, $120 assembled. Part
No. @MB-9 $35 bare, $90 kit, $105
assembled.

PIICEON

65K DYNAMIC RAM

Main memory for microcomputers, intelligent
terminals, business systems, medical sys-
tems, and OEM systems. e High density
random access memory 48K bytes or 64K
bytes e Fully buffered e $5-100 bus compat-
ible @ Low power (dynamic memory) e Trans-
parent refresh e Digital delay line techniques
for reliable operation e Multipie boards
allowed using hardware or software controlled
bank select e “Phantom’ signal for RAM/
ROM overlap e All boards are fully tested
prior to shipment. Operating System test
and extensive bit pattern testing. @ Works
directly in 8080A processors or Z-80
environment at 2MHz e Currently used by
industry e 1 year warranty. Only avaiiable
assembled and tested with 48K $1,250Part
No. 48K, or with 65K $1,475 Part No. 65K

16K STATIC RAM

WINE jpe.
Operates with any speed or power 2114, All
input and output lines are fully buffered.
Addressable in 4K byte increments. If the
system has a front panel, the board will allow
itself to be protected. If there is no front
panel, the board will not allow itself to be
protected. The board has Bank Address
capability, Phantom Disable, MWRITE, and
selectable wait states. Bare board $30,
board with parts $665. Part No. MEM2

8K EPROM riceon

Saves programs on PROM permanently (until
erased via UV light) up to BK bytes. Programs
may be directly run from the program saver
such as fixed routines or assemblers. e S-
100 bus compatible e Room for 8K bytes of
EPROM non-volatile memory (2708's). @ On-
board PROM programming e Address
relocation of each 4K or memory to any 4K
boundary within 64K e Power on jump and
reset jump option for "turnkey"” systems and
computers without a front panel e Program
saver software available e Solder mask both
sides e Full silkscreen for easy assembly.
Program saver software in 1 2708 EPROM
$25. Bare board $35 including custom coil,
board with parts but no EPROMS $139, with
4 EPROMS $179, with 8 EPROMS $219.

To Order » Mention part number, description, and price. In USA, shipping pald for orders accompanied by check, money order, or Master Charge, Bank Americard, or VISA
¢ number, expiration date and signature. Shipping charges added to C.0.D. orders. California residents add 6.5% for tax. Outside USA add 10% for air mail

=

postage and handling. no C.0.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all ICs, components, and circuit
board. Documentation 1§ included with.all products. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked “Computer
| Parts.” Dealer inquiries invited. 24 Hour Order Line: (40B) 226-4064

3¢ Circuits designed by John Bell

For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

ELECTRONIC SYSTEMS et Res P 0. 8ox 21638, San Jose, CA USA 95151
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om |(TTEGRATED
BE cLcCTRONICS

540 Weddell Drive, #4, Sunnyvale, CA 94086 (408)734-8470
SN76477 Complex Sound Generator $3.50

This is 3 programmable sound effect generator capable of pro-
ducing a wide variety of sounds from high to low frequency.
Using this chip & a small number of inexpensive parts, a variety
of projects may be built. Spec shs & application notes $1.00

TL500 Analog Processor $8.50
The TL500 contains all the active analog elements for an auto-
matic zeroing and automatic polarity. It is a 13-bit dual-slope
A/D converter that has true differential inputs. It requires.3
caps. & 2 resistors with no special matching or tolerances. It

is designed for use with the TL502. Spec sheet $ .28

TL502 Digital Panel Meter L.D. $7.50
This is a 4%-digit Digital Panel Meter L.D. that is designed to
interface with the TL500 analog processor. It provides base
drive for external PNP digit & segment drivers providing direct
interface with 7-segment displdy. Spec sheet $ .28

LD130 A/D Converter $5.50
Single-reference voltage, auto zero and autc polarity. It is de-
signed for Digital Voltmeters, Panel Meters, Digital Thermo-
meters, Microprocessor Interfaces to Anatog Signals, & General
Instrumentation. 34-pg. Spec & Application notes $2.50

MM5865 Programmable Stopwatch $7.50
7-tunction Universal Timer and Stopwatch. Start/stop with
elapse time, start/stop accumulative event time, split, sequential
total elapse time, rally total elapse time, program up and down
count. It uses 32.8 KHz crystal or external clock.

Spec sheet & 10-page Application notes $1.80

32.8 KHz Crystal $4.00

Minimum order $5.00 US currency. Check or monev order only. Add 5% to cover shipping end
Randling chorges. Catf. revidents sdd 8% seles taa. Senta Clara County residents add 6.5% wales tax.
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> HOBBY WORLD
CALLTOLL FREE(800)423-5387
CA,HI, AK, (213)886-9200

TOP QUALITY, COMPUCRUISE
LO-COST SPECIALS only $165

Navigatonal computer for mobse

Orderby CaiyfNa and/descripti e s crue commion fon]
Do management.  trip <omputers,
B tmer/counter. Wams low fuek

DATA CASSETTE, 10 man

w7 DEXETTL $K° 300 sector, TRS-80

e SOUND ACTIVATID SWITCH. vou eavly on dash. fasy to read brght
e LNt CORDA. #18 2 cond w, plug F-3 biue dipts With »stallstion -
011 270f TANTALUM 30V aussl strucbons.

1033 22 uf TANTALUM, 10V sl Cal No. 1166

1023 3luf TANTALUM, ISV anial

1007 12V TRANSEORMIR 300m s, PC mount

m TNA148 SWITCHING DIODES, full lead

T TEXAS INST, TTL DATABOOK “LIFT.IT" Pc
m022 250nsec 2102 HAM

1MOMN-2 ©50nsec 21L02 RAM

oy 703 ROCKT O Wi DUPLICATING
1289 4 POS ROCKIR DIF SWITCH

1020 1000uf 28V upnte cap KIT

nse TES-80 Wk MEMORY AOD-ON KT,

199 TRS-212 PRNTER INTERFACT

s 3 RIADOUT. MAN 74 equal (NS748)

ey f
my 4 PN SOLDAR TAR SOCKETS L g

VYV IWATT Zinte
25 AMP, 100 PV “SLOCK" BRIDCE

v koot

IC MASTER

CatNo. 1292

1979 ¢45

160 104 K17, 2 paratiel » 2 senal ports

on PROM PROGRAMMIR 2708 16, irom OAE 7500
SHUGART MINELOPPY DRIVE. SA400 %00
57 READOUT, CC. IND-501 73

TRS-80 SOFTWARE
@i omwe  CASSETTES

1093 SARGON CHESS, B ™es
1081 STAR TREK &, 1495

SEND FOR FREE
SPRING CATALOG
FEATURING:

103 SCHA GAME SAMPLER 18, Sos
1042 1AROT V8 595
- e ] FACTORY FRESH, PRIME (€S, LIDS.

READOUTS. RECTINES, ZENERS
w2 REAL TIAU [UNAR LANDER R 738 T oD e oo
1198 SRIGE CHALLENGR 8. a9 >

PC AIDS. TEST LQUAFMENT, BOOKS.
1 AR EAID ey SOFTW ARE, AND MORE
e POt o5 -
1047 OTHILO L0 395
1083 SMALL BUSINESS SOOKAIEPING |, & 1095
108 DARY BORNYTHM FROGEAM b I, 195

ORDEE Y MAL  PHONL

1049 MICRO TEXT EDITORL 295
1018 INVENTORY MODULAR 1 1958 MASTARCHARGE. vSALODS

OK 1 ADD $150 FOR POSTAGE
& HANDUNG.

19355 BUSINESS CTR DR 6R4
NORTHRIDGE, CA 91324
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IDIT-80 te vt editar 8 320 1998

ﬂ REGULATED PRINTED CIRCUIT BOARD
POWER SUPPLIES 26-1/2" SINGLE SIDED EPOXY

AR 1
POWER SYSTEMS # PS1111 2 iE oL /16T Olekingiched
115-230V 50/60 cy. In v DC st 35A out
67k 16%"x 15%" 26 Ibs. shipplng weight $85.00 7 WATT.LD-65 LASER DIODE 1R - $895

POWER SYSTEMS # PS1106 2N 3B20PFET $ 45
116-230V 50/60 cy. in 12v DC at 15A out 2N 5457 N FET $ a5

— 1
TRANSISTOR SPECIALS ULTEL: GG T O1P SOCKETS
2N6233-NPN SWITCHING POWER $ 1.95 . 25A1 gein 17 26 PIN 35
MRAF-B004 3 CB RF Transistor NPN $ .75 [1.30

13 PIN .20 28 PIN 4¢

IN3772 NPN S TO-3 $ 1.00 1.25] 2.00 e
2N1546 PNP GE TO.3 s 95] 1.50] 3.00] 16 PIN 22 40PIN 60
2N4908 PNP S, TO3 S 18PN 25

S

) zoI 1.75| 4.00

2N5S086 PNP S TO .92 4
2N3137 NPN Sj RF

2N3919 NPN S TO-3 RF
2N1420NPN S TO 6
2N3767 NPN S/ TO 66
AN2222 NPN S, TO-18
2N3055 NPN S, TO-3
2N3904 NPN S: TO-92
2N3906 PNP Si TO 92

-

A N AUDIO POWER AMPS
51010 G 10 WATTS $ 2.80
$:1020 G 20 WATTS $16.20
S. 1050 G 50 WATTS $28.50

TANTULUM CAPACITORS

22UF 35v 5/$).00 6.8UF 35V 4'$1.00
AUF 35V 5/$7.00 10UF 10V §.25

)

e

35.2.84
383248832381 283y

-3

2N5296 NPN 51 TC-220 S B68UF 35V 5/$1.00 22UF 25V $ 40

2N6109 PNP Si TO-220 .S . WF 35V §/$1,00 35V 3/$1.00
3638 PNP 5. TO'§ 5/S ) { 6V 5/$1.00
e NPT Fi 2.2UF 20V §/$1.00 v 5/8

3.3UF 20V 4/$1.00 20V $ 40

§"% 16%"x 5 19 Itk. shipping weight.  $75.00 2N2646 UIT S a5
ROTECT) €R 900 TRIGGER DIODES 45100
{OV P
2N 6028 PROG UJT 6
IODE CLAMPED) MINIATURE MULTI-TURN TRIM POTS
:gg\ 4019 37 4050 A5 74074 45 100, 1K, 2K, SK, 10K, 20K, 50K
2 4020 50 4053 1.10 74C83 ) h
livod o3 pris e s . IM=g. 2Meg $.75 each 3/$2.00
4007 4022 4066 70 74C9) CHARGED COUPLE DEVICES
4009 -~ 37 4023 4060 A5, 740151 CCD 201C 100x 100 Image Sensor $95.00
<010 40 ;? 74C160 €CD 202C 100x 100 Imsge Sensor .$145.00
Fa s 47 14161 1. VERIPAX PC BOARD $4.00
o 190174 This bosrd is a 1/16”single sided papes sooxy

4.7UF 15V §/$1.00 20V $.35
0

4o 10 74C175 board, 4% x6%" DRILLED and ETCHED which ] - 15y $
22 74C192 1. will hold up‘lﬂ 21 singie 14 pin IC’s or 8,16 :r' LS) TTL 'c SERIES ::‘7 :: - " OIRCUITS
22 7:C'9J E DIP IC’s with busses for powsr 1upply connector. 700 - 1% P = 2 LM 10t it
.58 |
23| reody FP 100 PHOTO TRANS $.50 g A b3 » tusoures 25
74C914 RED, YELLOW, GREEN, or AMBER - s wn . m ™ 1 hers
- LARGE LED's. 2 6/$1.00 oy B 2 o ® 2
UPDH10 14K BTAT. RAM - TIL-118 OPTO-ISOLATOR $.75 » a I
v e MCT-6 OPTO ISOLATOR $ 80 o1 - 3 o N -
Has 8180415078 IOV NN - 1 WATT ZENERS: 3.3, 4.7, 5.1, 6.6, 9.1 o8 - 18 a1 e ‘s »
10,12, 15, 18, or 22V 6/$1.00 e e - g % »
0 A 44 b >
6-  m MCM 6571A 7 x 8 character gen . . § 10.75 e =8 e = i 3 N KeE
TMS 3400 NC B0 BITSOYM.ER. 138 AYE101] vanT 8130 295 8834 - 225 :"; ; :: ';; : g 3 5 t: ::g &
3895 TR16078 a 8131 295 8837 - 2.28 £ ) A ;. n » (386 80
% PwCTELEONE 00T A0 e s G = skt D= | 2 | 3 L 1 vaer T
& e : o s et - s b -4 in s caso
348 PT 1428 PIAY "o " o o - —:i: n 8 883 2%
194  ROBOA 3 g £y 0 58 9
M e : Silicon Power Rectifiers o foreR » ey el |
:A" :;_: b 7: M- © :k: :: :: NES4OL 238
30 31 i 0 0 - b 00
iy hexlow ek = A poaly 7 wn- e - M - W i :Z 2 o
e n M 40 L s £ 52 e
RIBBO AB ruse tl n %7 119,
CRYSTALS 334ses [  RIBBON CA CO0E0) M0 - 8 rm- = wm 4 . 203 90
ey #30 WIRE gl M- w10 2 ran @ e 733m ™
000 M 2 - s %0~ Yoo 1. s ar 2 s92m 95
gg::, :g fgﬁ: 3?/,::: :gg: Paah o M1 - & V50 mLsee ar w© 199 3
3 £ o— recom0 o 133 20 18
18- eoe Mt =OBIID 0D () DATA CASSETTES 12 A 5 05 wa Lo I BT
o8 L) 147
CTS 206-8 e1ght Dosition dip switch $1.60 INEVEEHINOT 14 pin headers 3/31.00 T - R s w0 -2
CTS 2064 tour nasiuor dip switch $t.45 = R a—— e =
- MM 5387AA new clock chip which witl directly e -0 poreey 1
) LIGHT ACTIVATED SCR's o232 DB 25F maie $2.25 drive LED's 12/24 hrs., 1 supply & alarm $5.95 prusias) -l | SOl - w0 [ e
O TO 18 200V 1A $ .70 CONNECTORS D8 25S temale $2.95 B = Fertes - e e
Z SILICON SOLAR CELLS HOOOS. $1.00 NO. 30 WIRE WRAP WIRE SINGLE W _usm LF3S6H 120
5 2% dismeter 4V a1 500 ma $4.00 REGULATORS STRAND 100" $1.40 TRIACS SCR'S
v FND 359 C.C. .4 $.60 LED READOUTS 3(2);»( -5V 3A :5.75 34K - 12,15 AL’;'? Mlbg::gsli TOGGLE swncnsss o 1A 10A 25A [ 1.5A4 6A 35A
- FCS 8024 4 aign OL-704 C.A. 3" ¢ 75 | 309K $1.10 . A0 4 :
Q €.C. 8" dplay - $5.95 OL747C.A 6 $1.25 | 723 .$.50 340T-5,6,8, 12 MYa 206 DPDT $ 170 joo A;g - ;%_:_%_Lf_f.&
w FND 503 C.C. .5 $ .85 MP3400 .8°CC $1.95 kbiokg 15, 18 or 24VS$ 1.10 MTA 206 P.DPOT CENTER OFF $ 1.88 200 7 60 160
FND510C.A 5°$ .85 - 1 ™M : N a 2
=] HP3405 .8"CA  $1.95 §.12,15 78 MG .$1.35 SO 206 P-DPOT CENTER OF F 00110 160 260]100 120 220
i DL-704-3"CC. § 85 or 24 v R 2T LEVER SWITCH s 1.85 =0T T ¥
1
Qo
(] Yorms: FOB Cambridge, Mass . Send 25¢ ‘for our catalog fea ] SO LlD STATE SA LES WE SHIP OVER 935%
< Send Check or Money Order. Transisiors and Rectotiers P.O. BOX 74D OF OUR ORDERS THE
[ Include Poslage, Minimum . yg pyampunure St., Cambridge, Mass .. & - DAY WE RECEIVE THEM
Order $5.00. COD'S $20.00 SOMERVILLE MASS 02143 TEL. {617) 547.7053 - :
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RCA Cosmac Super EHf Computer $106.95

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Super EM for so little money. The Super
Eit is a small single board computer that does
many big things. it is an excellent computer for
training and for learning programming wih its
machine language and yet i is easily expanded
with additional memory, Tiny Basic, ASCH
Keyboards. video character generation, etc.

The Super Elf inctudes a ROM monttor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded In others at the same price. With SINGLE
STEP you can see the microprocessor Chip
operating with the unique Quest address and
data bus displays before, during and after
executing Instructions. Aiso. CPU mode and in-
struction cycle are decoded and displayed on nine
LED indicator lamps

An RCA 1861 video graphics chip atlows you to
connect 10 your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
MuSIC of usSing many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes

A 24 key HEX keyboard includes 16 HEX keys

Super Expansion Board with
This is truly an astounding value' This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K wrth built-in memory pro-
tect and a cassette inteface. Provisions have
been made for all other options on the same
boargd and it fits neatly into the hardwood cabinet
alongside the Super EX. The board includes slots
for up to 6K of EPROM (2708. 2758, 2716 or Tt
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes

A IK Super ROM Monftor $19.95 is available as
an on board opticn in 2708 EPROM which has
been preprogrammed with a program loader,
editor and error checking multi file cassette
read/write software. (relocatible cassette file)
another exclusive from Quest. Itinciudes register
save and readout, block move capability and
video graphics dnver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly. then follow with
single step. The Super Monitor is written with
subroutines allowing users to take advantage of
monitor functions simply by calling them up.

Auto Clock Kit $15.95
DC clock whh 4-.50" displays. Uses Nationat
MA-1012 module with alarm option. Includes
bght dimmer. crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere

RCA Cosmac VIP Kit  $229.00
Video computer with games and graphics
Fully assem. and test. $249.00

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards
6-.50 LED Displays. 5314 clock chip, trans-
former, all components and full instructions
Orange displays also avail Same kit w/.80
displays. Red only..$21.95 Case $11.75

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
1o crystal time base. Qutstanding accuracy. Kit
includes: PC board. IC. crystal, resistors. ca-
pacitors and trimmer

plus load, reset, run, wait, input, memaory pro-
tect. monitor setect and single step. Large. on
board dlsplays pravide output and optional high
and low address. There is a 44 pin standard
connector for PC cards and a 50 pin connector for
the Quest Super Expansion Board. Power supply
and sockets for all IC’s are included in the price
plus a detailed 90 page instruction manual

Many schools and universities are using the
Super Elt as a course of study. OEM's use it for
training and research and development
Remember, other computers only offer Super EIf
features at additional cost or not at all. Compare
before you buy. Super EH Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. NiCad Battery
Memory Saver Kit $6.95. All kits and options
also come completely assembled and tested
Questdata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12.00 per year.

Tiny Basic for ANY 1802 System
Cassette $10,00. On ROM $38.00. Super EIf
owners, 30% off. Object code listing with man-
vat-$5.00. Object iist, manual and paper tape
$10.00. Original ELF Kit Board $14.95.

Cassette Interface $89.95

Improvements and revisions are easily done with
the monnor. If you have the Super Expansion
Board and Super Monitor the monitor Is up and
running at the push of a button

Other on board options include Parallet Input
and Output Ports with futl handshake They
allow easy connection of an ASCIl keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and it you
need more memory there are two S-100 slots for
static RAM or video boards. A Godbout 8K RAM
board Is available for $135.00. Also a 1K Super
Monitor version 2 with video drlver for fuil capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$12.50 for easy connection between the Super
EMf and the Super Expansion Board.

The Power Supply Kit for the Super Expansion
Board is a 5 amp supply with multiple positive
and negative voltages $29.95. Add $4.00 for
shipping. Prepunched frame $5.00. Case
$10.00. Add $1.50 for shipping

Digital Temperature Meter Kit
Indoor and outdoor. Switches back and forth
Beautiful. 50" LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure — 100" to
200°F. tenths of a degree. air or liquid
Very accurate $39.95
Beautiful woodgrain case w/bezel $11.75

NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hotd a charge
and then charges them up, all in one kit wAull
parts and instructions $7.25

Same day shipment, Firstfine parts only
Factory tested. Guaranteed money back
Quality IC's and cther components at fac-
tory prices

INTEGRATED CIRCUITS

T400TTL
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2322 Walsh Ave.

ELECTRONICS

CLOCH MODULES Complete aiaem clocks

COPIBOA 2500

84 agts
95 MAI0GZA. € or € .50 595
6820 162P) Transtormer 225
6850 MAIGI0A. Cor E M e
2 102P2 Transtotmer 25

Specrdl trensiormer and Bz

] 1€ SACKETS Smfichas when purchased
28 Solger Tin Low Profile - module 2.9%

95 PN TUP PN 1UP uay003 car module 3

reen fluor, display 1895

6 20 28 4 RESISTORS % watt &
X 58 2
I P o7
2 e ;
Q B 2k l[vlonus
L ey ASCI heyboard kit 367
0 WIRE wRAP LEVEL vy sssemoled n
300 e PN 3 ey Asc I keyboad kt 60 00
C906 'y 2% 2 Fuly asse! Josure 14 95
28
" 7 © {2
9 6 T UART F1FO -
2 30927 el
i 4 3 Cuonee LED Mounting Clips 8512
1y IWTERFACE pecty red amber green yedow Cear
A 0% PROM :oumuum SPECIALTHS m sloch
A 39 Com board
8 p 5 N82523 ax 00 1 i Froq, O, $128.98
8 82 0K WIRE WRAP TOOLS Ia stock
8 ::Qé Poristl Mulimeter BALY
701908 § % MOMETER 54850
------ § N82 | gurpose of medw a
g N8 32 aole prade cowe
5 N 2" sccurac ssy
5 08 H 3 compact case Swaches wom - 1o C
8 N [} 22 COMPUTER SOARD AITS
o X 8 BX RAM Boarg Ki
4 L 198 163 6 inte 1800 4K EPROM Kt
VO Boarc 4t
MOBMEMORY MM cavsTaLS clender Board m o
M 450 15K EPROM boarg m -/n mous 74
2 MHz 450 Momn Ster Fiopgy D KN 8665 01
& 4 M s Adotions Drive
b [ 4
LDt - k sPEOML pROOUCTS
0 8 Mz C boatd 3
90 R s-_m.. Mom Pusnoution 27
cMos 8 p ] { Encoder  MDOI6 69
MM
MM ]
M5
MMSY
% Grabber Kd
184 M Sinclair 3% Digit
s & G < Muftimeler $59.95
o7 g (MM 3% cownectons :::::;:::;:I 23.98
D40+ g4 Glav3 ) 43 pin edge
1018 91 MCMes; 100 oo e H &y
40" 9368 100 pn edge WW 5.25 300 ma transformer
0 ? |§v $7.T 600 s
0 R 250 ma wall g
0 aoces A 00D ENCOTEE™, 120 ET 0 e
D40 MMS 3 v T
407 v Aol oy 1 Y mn i o
D4 uMS
MMS H msmv LEDS
MM wan
M5 1C Test Cips [
4029 2 MMl 1 10 umnn CA
= MMs318 17 0 cc
M5 36 Black ]
D40 MMS CA
MM Keyet 504 : LP43/ [y
mp wispec sk OLTSO
FND cC
o an H TRANSISTDRS :0 'C‘
0% WMSITSAAN 3 ND CA
405/ 3 MMI3TSABN 3 0wt Bubbdle
4066 1aD 2 4000 dubbie
r N
: 5 drg 14 pin OISOy 10
2 40 z5cH by NSN69 3 argr dsolay ¢
il o gl [ Heobien 3
bt @ars MICROPROCESSOR 2N :aumvu GRADE CAPS
LM3207-15 & 4076 5 6800 17 NS0 £
MI24N 1078 o 6802 09 2N8301 o :sv
LM33N 08 A wincaa B INO2
LM3408 4082
M340K 4115
Wi 4507 0 Connectors RS232
MI40K-2¢ 4508 2 it
(o rio
LM340! 8258
3T
MIQT
M34QT 4
MIL0T. N
N3N
MIS0
Multi-voltage Computer Power Supply Stopwatch Kit $26.95

Bv 5amp, =18v S5amp. Sv 1.5amp
5amp. 12v .5 amp. - 12 option. =5v, =12v
areregulated. Kit $29.95. Kit with punched frame

$34.95. Woodgrain case $10.00

Video Modulator Kit $8.95
Convert your TV set into a high quality monitor
without aftecting normal usage. Complete kit
with full instructions

2 5 MHz Frequency Coumer Kn

PROM Eraser will erase 25 PRDMs in
t5 minutes. Ultraviotet, assembled $34.50

Rockwell AIM 65 Computer

6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display. ROM monitor, fully expand-
able. $375.00. 4K Assembler $85.00, 8K Basic
Interpreter $100.00. Power supply assembled
incase $60.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% {ax.
BankAmericard and Master Charge accepted.
Shipping charges will-be. added on charge cards.

p kit less case
30 MHz Frequency Counter Kn
Complete kit less case 75
Prescaler kit to 350 MHz 519 95

79 IC Update Master Manual $3500
Complete IC data seiector. 2500 pg. master ref-
erence guide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. Foreign $5.00. 1978 IC Master closeout
$19.50

Full six digit battery operated. 2-5 volts
3.2768 MHz crystal accuracy. Times to 59
min.. 59 sec.. 99 1/100 sec. Times std.. split
and Taylor. 7205 chip, all components minus
case. Full instructions

. Box 4430E Santa Clara, CA 95054
For will call only: (408) 988-1640

Hickok 3"z Digit LCD Multimeter

Batt/AC oper. 0.1mv-1000v. 5 ranges. 0.5%
accur
ohm-20M ohm. DC curr. .01 to 100ma. Hand
held, Y2 LCO displays, auto zero, polarity, over
range. $74.95.

Resistance 6 low power ranges 0.1 |

$-100 Computer Boards

8K Static RAM Kit $135.00
16K Static RAM Kit 265.00
24K Static RAM Kit 423.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kt 470.00
BK/16K Eprom Kit (less PROMS) $89.00
Video Interface Kit $139.00

Motherboard $39.  Extender Board $8.99

FREE: Send for your copy of our NEW 1979
QUEST CATALOG. Include 28¢ stamp.
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E.LEC'I‘BONIC SUPERMAREKET
DEPT. R-4) LYNNFIELD,MASS. 01940

Phone ordars {(617) 532-2323) — Use ’oul Charge Cam Visa- MC AE
TERMS: Add Postage; No. C.0.D.'s — $10.00 Minim. o

BREATHE REFRESHING

“VITAMINS GF THE AIR"
with an amazing

NEGATIVE ION

Send $1.00 for
tascinating

BURGLAR ALARM - C11 YBOARD CONSOLE 3 GENERATOR detaits to
BOARD $2.88 ROOM-PORTABLE-CAR GOLDEN
UNITS, TESTERS AND ENTERPRISES, INC.
ACCESSORIES P.0. Box 1282-RE

(Dealers Wanted) Glendale, Arizona 85311

Give to the American Cancer Society.

American Cancer Society l 1

Part of the money you give the American

Cancer Society helps the International

Naat ctosed-circu alarm

board will latch a relay if the alarm
circuit i3 opened. This unit oper:
ates on 12.VDC at such a low price,

s
le‘on’:‘::::n: “:::‘Bfﬂm'&'f' 2™ | EG00D TO EXCELLENT CONDITIO

of people to leam to talk again after their voice

Association of Laryngectomees help thousands
boxes have been removed

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

This Honeywell No. 74100903-001
2"'0‘.";3 [T m:o:zooz7 7;1:’3:2 'ASC" encoded mcicvoswllch “'lf entry Investment unnecessary, knowledge not re-
= COMPUTER b RO P B T AR quired, sales handled by professionals. Ideal
~ - 7|¢:o. oasx'eri;:. of some aye dot home business. Write today for facts!
| matrix chips a 3
STUFE 4 mhz ceyital, 3 Mostek MK2002, alugs Postcard will do. Barta-RE-P, Box 248,
into » wire wrap board of 120 sockets.
Alto  2large Jeat sinks.’ 4-2N308% Walnut Creek, CA 94597.
v xistors, 2 668, 4-jumper cables with
;;v mggg B :2: el ';;:::gg dip plugs attached, 30 lamps No, 382 &
TTY . ..MD33. . RO . . :$2‘a.a! other stuff, Powev required for key- —
TTY .. MO35. . . ASR RYVERT board +5VDC, — 12VDC regulated. Pin
TTY .. MO3S. . . KSR . . .$388.88 out supptied for keyboard only. Key-
OEC PDPEM . . $1488.88 board in consola i3 a comptlete assembly

BIG SCREEN OSCILLOSCOPE
Converted from ANY Size TV Set.
i i e i e

super sengitive testing device. No electeonic ex
E perfence needec. Follow clear cut plam Fully

*18M ASC11 encloded & is easily removad 1o
s:,? e Zfé;'éow w(“;ybf"d :)Agn - fit or use as is. Tha additional circultry
lorgm:ly °or tation 1/ ;g"a'; was used to drive status indicators;
il e ol vo piy | Somh pggp e, Sy iy
Singer Llne Printer MOS2 . . .$350.00 8" hg. rear, front sl'ox;ss;: 2 J’/:'s' .h:.

*Nova IBM Desk Top Term.. .$748.88
Nova/siam Desk Top Terminal

Sh. Wt. 16 Lbs. .
g §8.88

thlustrated  Usy i workshop, lab, school, et

{II:S'CH)S i B . -38088.88
atron System £ 9 -$495.00 Any 1l Any dze TV
* IBM SELECTR) A PRINTER i T

/ Complete Set of Plans $4.
NCL 50 FOR POST & HANDUING)
MILLCO IND., DEPT 0P BOX 91. KOSSE, TX 76653

POWER SUPPLY KITS

INPUT
] “w"
@ -2l ¥

115V
wricat and electronic

We supply ait @1
parts. you luvvly labor & mechanical
parts, tools,

MOH@V Talks

MECHANICALLY INCLINED INDIVIDUALS

& ca
Banuy Chargu |2VOC 20A, 20 Lbs pask
7¢7 {204 319.50 ; WANTED—
Batluy Cnnqu 12vDC, 15A, IS Lbs. 1
HIAL o (::sn')g" g5 S A Assemble electronic devices in your home. Get started
A .
Buy! UD to ~ 35VODC, 500Ma. 3-Line-qq 4 ] in spare time. Experience. Knowledge or Investment
LIS LD 7C7028 9. . SEE00 reconditioned, Pleas H Not Necessary. Expect big profits: $300 - $600/Wk.

0
Lodle B.5. Wit, SV. 1A, Req'ted. $6.00
78762 Possibie. Write for free literature telling how

ELECTRONIC DEVELOPMENT LAB

5 TO ZCVDC Reg :-ad & adjustable,
ps
Box 1560R, Pinellas Park, FL 33565

mps. Sh wt.
SMIS 30 = - $14.80
——
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AMAZING EARADlO
THES 1S PROBABLY THE WORLD'S SMALLES! J"
RADID. | T wEICHS ONLY 1/2 OUNCE AND 1§

WORN BEWIND THE EAR. CONTAINS AN AN ss 95
SEVERAL DISCRETE DEVICES TO CIVE AN EQUI-

VALENT OF 12 TRANSISTORS. THE RADIO HAS A T.R.Ff.
DESIGN OPERATING FROM | sTanparD SI3E 1.5y
HEARING A10 9ATTERY [ INCLUDED). PROVIDES

GOOD VOLUME Y0 EARPMONE ON SEVERAL STATIONS IN
'ETROPOL I TAN AREAS. DOESN'T REQUIRE ANY ANTENNA,
GROUND OR OTMER ADDITIONAL WIRES - FULLY SELF

DISCOUNTS

CONTAINED & TuNABLE. Si12€: | 1/8"x1 1/4"x3/En,
Crystal 14.04 Mhz
Oscillator SEND FOR YOUR ‘i‘f'"k’ mBXE
1€ clock osclilator FREE 1979 CATALOC ===k
€23289 $1.98 CASSETTES

UOXL b or 11 C;80
VDXL ) or 11 C-90
UDC-60

i UDC-90
LNC-46
LNC- 80
LNC-90
LNC-120

D BT
roe ey
- 8 V= sty 200 vour

e
rOSmON 1AM
® i ' o

- T9e
Electronic Warning Flasher ﬁ i

This battery operated device continuously

emits bursts of intense light. Great safety A

device for bicycle riders, skiers, hikers,

boaters & campers. Comes compiete wi ali

electronic parts, quality glass-epoxy P-C \

board & easy 10 understand instructions.

Uses high-output xenon flash tube which

flashes 3 times par second when batteries

are fresh. Operates continuously lov |2

hours on 2 alkaline “C"” batteries. s

need only 10 supply ihe batieries o €23207 $6. 95
older & case (31or$18.00)

e, 16w Green Neon
Wi | § [t 1}

ONS GREEN. O
g 2 for $1 erates on lg(JV

PN eNNWN
38838888

8-TRACK

LN 48 Bth

save on gas!

NN -
88338

Enjoy the benefits of 20% better gas UD 90 8tk

mileage, quicker starting, elimination of
tune-ups, reduced pollution, and 50,000
miles on plugs and points. |

OPEN REEL
UD35-90 1800 z 7
B ki

desired. a battery

LN35.-90 1800 x 7

MEMOREX &

Update your car with a TIGER solid |

state electronic ignition system. Easily | ".':_":',‘.;:._:“';“'ﬁ; i .

installed in 30 minutes . . . evenon e Yo |6t 2100 CASSETTES

new cars. { PHOTOAR/N CAP; |CALCULATOR | mmm col s 2.19

Tiger 500 CD 350 mf 330V 100 @®;| BOARDS -op o Sy ouse8.
o Assembled $49 95 720lmifE6oVE0 {28 evacan Al 8 TRACK

ssembled . . . .. ... .. A LESS KE ! 3
O Simplikit . . .. . ... ... $29.95 1600 m! 360V $2.25 5) AT cOMIN S th %
8 Postpaid USA. W e W= - e e
= Master Charge & Bank Americard accepted. forviprige s Appx. size: 17/16"L x Minirpum order ]0.tapes
O g\x:m:;.‘n:o C233280° 718w x 314 ¥ Litetime Product Guarantee) Order Now!
w R 5 Fater A e $3.0 C23227 .00 Orders shipped within'1-3 days. Please add $2.00
w ISty Corporstion A v s S o0y " Race cataLos
' HANEY IR g Al Sl sy
g Phone (303) 243-5200 Bpotronion > i s ceoare CO”,S“USZ?E.RS co
:: Grand Ju:é(t)iéﬁoéc)llz)deo 81501 el SO B R AR ] W1 Vermon MY 10551 Phone. (914) 864.2909
Q Sena Iy ut FREE GIANT CATALOG of unu em i
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AMERICA'S LARGEST SUPPLIER

of ORIGINAL Japanese Semi-Conductors
for CB, TV and Stereo Repair

We carry only genuine replacement parts

25-UP 1 25-UP  10-24

25A
25A
25A
25A
25A
2SA
25A
25A
2SA
25A
2SA
25A
25A
25A
2SA
2SA
25A
25A
25A
25A
25A
25A
25A
2SA
2SA
25A

25C 281
28C 372
25C 373

2sC
2sC
2s8C
2sC
25C
2sC

25C 517
25C 535
2SC 634A

102 ) E 25C 696 1.00 i 25D 234 . ! ! TA 7205P 1.60 1.80

234 2SC 710 20 ] | 2SD 235 ] ' [ TA 7310P 1.30 1.45

473 28C 711

25D 261 | ! TBA 810SH 1.90 2.10

484 25C 730 3 I 2SD 287 g TC 5080P 5.00 | 5.20
495 28C 732 [ 25D 313 g TC 5081P 3.00| 3.20
497 ! 2SC 735 3 [ I 25D 315 f ) k TC 5082P 340 | 3.55
509 25C 756 [ i ' 2sD 325 k UHIC 002 420 | 4.40
561 2SC 756A y y ' 25D 427 UHIC 004 420 | 440
562 2sC 781 4 ) : 25D 525 . R UHIC 005 4.20 | 4.40
5644 2SC 784 25D 526 J UPC 20C 210 | 2.50
634 2SC 799 Y 3 " UPC 563 190 | 210
643 2sC 828 | UPC 575C2 130 | 1.ds
673 2SC 839 [ UPC 576 190 | 2.10
678 25C 867 f 1 ; ! UPC 592H2 70 80
682 2SC 867A : ! 1 X 9 UPC 1001 190 | 210
683 25C 897 ; 1 UPC 1008C 420 | 4.40
684 §  25C 930 ; ! UPC 1020H 190 | 2.10
695 25C 945 ; J UPC 1025H 190 | 210
699A [ 2SC 983 g . . . UPC 1154 200 | 220
706 25C 959 . [ | UPC 1155 200 | 220
719 5 2SC 1000BL 1 UPC 1156 1.90 | 2.0
720 $ 25C 1014 1 . ! ) UPC 14305 3.00 | 3.20
733 B 2sc 1018 I ) | UPD 861 8.00 | 8.40
747 . 28C 1030C ] 1 ! g UPD 857 8.00 | 8.40
818 g 25C 1061 I ] UPD 858 6.00 | 6.30
841 2sC 1079 ' . PLL 01A 3.00| 4.20

2SC 1096 ' PLL 02A 500 5.30
25C 1098 PLL 03A 7.60
2SC 1111 . | AN 214Q
28C 1124 1 AN 239
2SC 11728 ! i AN 247
28C 1173 | d AN 274
2SC 1226 1 ] AN 313
2SC 1226A | AN 315
2SC 1239 | BA 511A
2SC 1306 J d BA 521
28C 1307 J ! HA 1151
2SC 1318 HA 1156
2SC 1383 : 1306W
2SC 1384 [ I 1322
2SC 1419 4 1 1339
2SC 1675 - j 13394
2SC 1678 . G 1366
28C 1728 : [ 1366W
2SC 1730 § J 1366WR
2SC 1760 LA 4031P
28C 1816 . . y LA 4032P
25C 1856 J LA 4400
2SC 1908 LA 4400Y
2SC 1909 g . I LA 4420
2SC 1945 L ! L M51513L
2SC 1957 STK 011
28C 1970 ! } STk 013
2SC 1978 . | STK 015
380 2SC 2028 ] STK 435
394 2SC 2029 ! L TA 7045M
458 28C 2076 [ TA 706QP
495 2SC 2091 § TA 7061P
509 y 2SC 2092 ; [ f TA 7062P
515A 2SC 2166 . TA 7089P

TA 7202P
TA 7203P
TA 7204P

Minimum order $5.00, Add'$1.00 postage and handling. Ask for our complete price list when ordefing Overseas,
buyers. Manulacturers. Distributors or. Dealer orders welcome. All paris-are guaranteed againstfactory.delects
for.one year..C:0.0: ovd_er‘s ate welcome. 48-hqur del!very, ;

ORDER TOLL FREE

EAST
Nationwide ____________ 800-5431607
Ohio, 800-582-1630
Mon-Fri 10:00 1o 7:00 - Saturday 10.00 g 5:00
PO ~Box) 40325.:¢ [CcpatiOho 45240

Telex: 21-4732

- Fuii-Svea.

Calitornia (Call Collect) 213-533-1221
Mon-Fri 9 00 to 5:00 *Sal 9:00 to 3:00
P0.Box3375 qTorrance.C ahtornia 90510

www americanradiohistorv com
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WHY CUT ?
WHY STRIP?
WHY SLIT?

WHY NOT..

JUST
D

-

‘...
£

UsSa
FOREIGN
PATENTS

e AWG 30 Wire L /
¢ .025” Square Posts
¢ Daisy Chain or Point To Point
¢ No Stripping or Slitting Required
«.JUST WRAP ...
¢ Built In Cut Off

*
¢ Easy Loading of Wire $ 95
¢ Available Wire Colors:
e EEREEeCT—] Blue, White, Red & Yellow

[ | me—— "ONE 50 FT. ROLL OF WIRE J
COLOR | PARTNO. US LISTPRICE |
— S e ——
BLUE JW1B $14.95
WHITE IWAW 14.95
YELLOW IW-1Y 14.95
RED JW-1R 1495
REPLACEMENT ROLL OF |
» WIRE 50 FT. [
 BLUE T RIwB 2.98 n
WHITE R-JW-W 2.98 [
YELLOW RIW.Y [ 298 I
I REDT T S RIW.E) PRI |

DAISY CHAIN POINT TO POINT

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091

*MINIMUM BILLING $25.00/ ADD SHIPPING CHARGE $2.00/ NEW YORK CITY / STATE RESIDENTS ADD APPLICABLE TAX.
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New, K40 Magnamount:
Grips like a grapple,
actually improves transmission.

P

We double guarantee it~

Exclusive Exclusive K40 Flux Harmonics
Octopole Construction. for Greater Transmission.

The magnetic radiation pattern was designed to
match the K40 antenna radiation for greater dis-
tance than the standard K40. See our guarantee.

That'’s eight magnets set in eight
different directions to give you a
magnetic seal so complete and

powerful, your antenna would stay o 0 :
vthere Eyoueoildsqueese The facts: Physics and Physical.
between two semis passing each other at 180 1. Mag’{u}moupt is a bigger, stronger magnet —in
miles an hour. That's magnetic octopower. fact it's 8 bigger, stronger, magnets.
2. It doesn't just hold the K40 antenna, it helps
+ GUARANTEE I it transmit further.
Placed on the roof of a vehicle; properly tuned, the K40 3. Remember the la“_’ of reciprocity: The an-
Magnamount is guaranteed to transmit a further distance tenna that transmits better, receives better.
than a standard K40 without the Magnamount or you will i . .
receive a prompt and full refund from your K40 dealer 4. 1t DL ovides a f}atter, 1(.)we1: SWR hgtaluse the
who installed and tuned the Magnamount K40 for you. Magnamount is capacitance grounded.
+ GUARANTEE II S. It puts your %8 wave K40 antenna securely in
Materials and workmanship are guaranteed for a full 12 pla(‘:e in the mosf advantageous place t? work
months. Any part that fails to perform satisfactorily will against a ground Pla"e—hlgh and fl,'ee rom
be replaced absolutely free. obstruction. That’s square in the middle, right

BRI $15.95 buys it.
K40 Magnamount. .

American Antenna 1945 South Street Elgin, Illinois 60120

This professional CB equipment available only through Registered K40 Dealers!
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