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|
Solderless saves time like you
wouldnt believe. Our Proto-Board®
solderless breadboards put every-
thing you need to get your circuit up
and running on an aluminum

backplane that lets you work at
frequencies from DC to half a Giga-  That's why we've become the
Herz. Three Proto-Board® models  easiest-to-find solderless bread-
feature built-in regulated power  boards in the world—available at
supplies—and one of them’s @ more stores than anybody else in
build-it-yourself kitt  the business. Because people who

CSC solderass Breddboards save know solderless best insist on CSC.
energy. too. Especially yours. Because  Save time and energy. Get a
circuit building becomes a simple  Fead start with ZSC.
plug-and-chug process, straight
from an idea to a working circuit.

ot ‘

| e @i
There are 9 Proto-Boards * in all, .
manufacturer's suggested U.S. resale « Y

prices from $15.95 to $124.95. )

CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terrace, New Haven, CT 06509 (203) 624-3103, TWX T10-463-1227

OTHER OFFICES: San Francisco: (415) 421-8872, TWX 910-372-7€2 =

Europe: CSC UK LTD. Phone Saffron-Walden 0799-21682, TLX 812477 \ * Suggested J3 rezal. Available et se ectec local disribuy's.
Canada: Len Finkler Ltd., Ontario : Prices,secifcations subject ocnarge withoutnct ce.

1 o 8 O O‘ 2 4 3_ 6 O 7 7 | _' | e Cép.‘lgh B79 Cont nenta Sneca?.j Co poration

Call toll-free for details _
CIRCLE 8 ON FREZ IN _
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You're standing in an open field. Suddenly
there’'s music from all directions. Your bones
resonate as if you're listening to beautiful
stereo music in front of a powerful home stereo
system.

But there's no radio in sight and nobody else
hears what you do. It's an unbelievable
experience that will send chills through your
body when you first hear it.

AROUND YOU

And nobody will know you're listening to a
stereo. The entire sound system is actually
draped around you like a scarf and can be
hidden under a jacket or worn over clothes.

The Bone Fone is actually an AM/FM stereo
multiplex radio with its speakers located near
your ears. When you tune in a stereo station,
you get the same stereo separation you'd
expect from earphones but without the bulk
and inconvenience. And you also get some-
thing you won't expect.

INNER EAR BONES

The sound will also resonate through your
bones—all the way to the sensitive bones of
your inner ear. It's like feeling the vibrations of
a powerful stereo system or sitting in the first
row listening to a symphony orchestra—it's
breathtaking.

Now you can listen to beautiful stereo music
everywhere—not just in your living room.
Imagine walking your dog to beautiful stereo
music or rolier skating to a strong disco beat.

You can ride a bicycle or motorcycle, jog
and even do headstands—the Bone Fone
stays on no matter what the activity. The Bone
Fone stereo brings beautiful music and con-
venience to every indoor and outdoor activity
without disturbing those around you and with-
out anything covering your ear.

SKI INVENTION

The Bone Fone was invented by an
engineer who liked to ski. Every time he took a
long lift ride, he noticed other skiers carrying
transistor radios and cassette players and
wondered if there was a better way to keep
your hands free and listen to stereo music.

So he invented the Bone Fone stereo. When
he put it around his neck, he couidn't believe
his ears. He was not only hearing the music

and stereo separation, but the sound was
resonating through his bones giving him the
sensation of standing in front of a powerful
stereo system.

AWARDED PATENT

The inventor took his invention to a friend
who also tried it on. His friend couldn’t believe
what he heard and at first thought someone
was playing a trick on him.

The inventor was awarded a patent for his
idea and brought it to JS&A. We took the idea
and our engineers produced a very sensitive
yet powerful AM/FM multiplex radio called the
Bone Fone.

The entire battery-powered system is self-

contained and uses four integrated circuits
and two ceramic filters for high station select-
ivity. The Bone Fone weighs only 15 ounces,
s0 when worn over your shoulders, the weight
is not even a factor.

BUILT TO TAKE IT

The Bone Fone was built to take abuse. The
large 70 millimeter speakers are protected in
flexible water and crush resistant cases. The
case that houses the radio itself is made of
rugged ABS plastic with a special reinforce-
ment system. We knew that the Bone Fone
stereo may take a great deal of abuse so we
designed it with the quality needed to with-
stand the worst treatment.

The Bone Fone stereo is covered with a
sleeve made of Lycra Spandex—the same
material used to make expensive swim suits,
so it’s easily washable. You simply remove the
sleeve, dip it in. soapy water, rinse and let the
sleeve dry. It's just that easy. The entire
system is also protected against damage from
moisture and sweat making it ideal for jogging
or bicycling.

The sleeve comes in brilliant Bone Fone
blue—a color designed especially for the
system. An optional set of four sleeves in
orange, red, green and black is also available
for $10. You can design your own sleeve using
the pattern supplied free with the optional kit.

YOUR OWN SPACE
Several people could be in a car, each tuned
to his own program or bring the Bone Fone to a
ball game for the play by play. Cyclists,

www americanradiohistorv. com

STEREO BREAKTHROUGH

Bone
- Fone

A new concept in sound technology
may revolutionize the way we
listen to stereo music.

The Bone Fone surrounds your entire body
with a sound almost impossible to imagine.

joggers, roller skaters, sports fans, golfers,
housewives, executives—everybody can find
a use for the Bone Fone. It’s the perfect gift.

Why not order one on our free trial program
and let your entire family try it out? Use it
outdoors, while you drive, at ball games or
while you golf, jog or walk the dog. But most
important—compare the Bone Fone with your
expensive home stereo system. Only then will
you fully appreciate the major breakthrough
this product represents.

GET ONE SOON

To order your Bone Fone, simply send your
check or money order for $69.95 plus $2.50
postage and handling to the address shown
below. (lllinois residents add 5% sales tax.)
Credit card buyers may call our toll-free
number betow. Add $10 if you wish to also
receive the accessory pack of four additional
sleeves.

we'll send you the entire Bone Fone stereo
complete with four AA cell batteries, instruc-
tions, and 90-day limited warranty including
our prompt service-by-mail address.

When you receive your unit, use it for two
weeks. Take it with you to work, or wear it in
your car. Take walks with it, ride your bicycle or
roller skate with it. Let your friends try it out. If
after our two-week free trial, you do not feel
that the Bone Fone is the incredible stereo
experience we've described, return it for a
prompt and courteous refund, including your
$2.50 postage and handling. You can't lose
and you'll be the first to discover the greatest
new space-age audio product of the year.

Discover the freedom, enjoyment, and
quality of the first major breakthrough in
portable entertainment since the transistor
radio. Order a Bone Fone stereo at no
obligation, today. "Pending FCC approval.

5) INPRODUCTS
S/NHAT
“NTHINK

Dept. RE One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
InlllinoisCall .......... (312) 564-7000

© JS&A Group, Inc.,1979
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HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They're able to measure signals as low
as 1mV/division (with X5 vertical magnifier). It’s a specification you
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X-Y operation for all four scope models, and
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel. Now here’s
the clincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

Hitachi...The measure
of quality.

® V-302 30 MHz Dual Trace  $945.00
B V-301 30 MHz Single Trace $745.00
B V-152 15 MHz Dual Trace = $695.00
@ V-151 15 MHz Single Trace $545.00

Hitachi Denshi America.Ltd.

@HITACHI

For more information, contact

Hitachi Denshi America, Ltd..

175 Crossways Park West, Woodbury, N.Y. 11797
(516) 921-7200.
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers

since 1908

From AUl O Us At
” 2,42?70 81.’8@720%‘7@5
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DECEMBER 1979 VoI 50 No. 12

BUILD 47 PERCUSSION SYNTHESIZER ACCESSORIES
Add a snare synthesizer and sequencer to expand your music
system. James Barbarello
51 TRS-80 BREADBOARD
Part 2: Interfaces the TRS-80 with all the circuits that are used
when designing or prototyping.
Jon Titus, Chris Titus, David Larsen
55 SUPER AUDIO AMPLIFIER
Bridge-type power-output configuration lets you use inexpensive
transistors to provide a wide frequency response and a 100 dB
signal-to-noise ratio.
Dan Talbot
TECHNOLOGY 5 LOOKING AHEAD
Tomorrow's news today.
David Lachenbruch
43 TELEPHONE DIALER ROUNDUP
Part 2: A look at the equipment and how it works.
Fred Blechman
64 CUSTOMIZE YOUR PC BOARDS
How to re-work finished PC boards so that they fit into desirable
cabinets. Earl “Doc” Savage, K4SDS
66 ALL ABOUT AUDIO OSCILLATORS
How to get the most out of your test equipment. Charles Gilmore
78 STATE-OF-SOLID STATE
Two new IC’s make a DMM. Karl Savon
VIDEO 39 6-FOOT PROJECTION TV FROM A KIT
Heath's newest TV saves you dollars. Larry Steckler
70 CET TEST
Check your technical knowledge.
Dick Glass
83 JACK DARR’S SERVICE CLINIC
Identifying blanking problems.
Jack Darr
84 SERVICE QUESTIONS
R-E's Service Editor solves technician problems.
STEREO 58 DOLBY HX NOISE REDUCING SYSTEM
New Dolby system for tape provides better headroom.
Len Feldman
61 R.E.ALL. SOUND LAB TESTS SHERWOOD RECEIVER
Sherwood model S-7210CP
AM/FM receiver earns a “'very good™.
Len Feldman
RADIO 74 COMMUNICATIONS CORNER
Directional Wattmeter—-What it will do for you. Herb Friedman
EQUIPMENT 24 LEADER LCR-740 LCR BRIDGE
REPORTS 32 MFJ-721 COMMUNICATIONS FILTER
33 MICRO SOFTWARE SYSTEMS PET PROGRAMS
34 SST T-4 ANTENNA TUNER
DEPARTMENTS 120 ADVERTISING INDEX 99 MARKET CENTER
16 ADVERTISING SALES OFFICES 92 NEW PRODUCTS
16 EDITORIAL 90 STEREO PRODUCTS
121  FREE-INFORMATION CARD 12  WHAT'S NEWS
22 LETTERS

ON THE COVER

Projection TV is one of the most
rapidly growing consumer
products available today. This
newest set comes in a kit and
delivers 6-foot pictures. Learn
more about it. Turn to page 39
now.

FREEDOM DIALER IS JUST ONE of the many
electronic telephone dialers covered in this
issue. To see them all turn to page 43.

SUPER AUDIO AMPLIFIER has a bridge-type
power-output configuration you’ll want to know
more about. Find the details on page 55.

Radio-Electronics, Published monthly by Gernsback
Publications, Inc., 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Controlled Circulation
Postage Paid at Concord, NH. One-year subscription
rate: U.S.A. and U.S. possessions, $9.98, Canada, $12.98.
Other countries, $14.98. Single copies $1.25. © 1978 by
Gernsback Publications, Inc. All rights reserved. Printed
in U.S.A. {(ISSN 0033-7862)

Subscription Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322

A stamped self-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession Or otherwlse.

As a asrvncs to rsadsra Radio-Electronics publishes available plans or information relating to newsworthy pr.

vari

'unchonmg ot reader-built projects based upon or from plans or information p

hni and itic and technological developments.

in the quality and condition of materials and workmanship used by rsndsrs. Radio- Elsclromcs disclaims any responsibility for the safe and proper

hlished

in this
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Six professional scopes offer
build-it-yourself savings.
Save up to 46% when you build it yourself.

Only in the Heathkit Catalog will you find this selection of
six professional oscilloscopes, each with its own special
features and low price. Compare Heathkit prices with simi-
lar assembled scopes and see how much you can save when
you build it yourself.

Band- Regulated Low
Heathkit width  Vertical  Delay hi%h Mu-metal kit
Model  Trace MHz Sensitivity* Lines voltage  shielding price
{0-4235 duai  DC-35 2mV/cmto vyes ves full $669.95
10v/cm =
10-4510 dual DC-15 1mV/icmto yes “yes full $649.95
) 5v/em .
10-4550 duat  DC-10- 10mV/ecmto no yes full $399.95
20V/cm
i0-4555 singie DC-10 10mv/emto no yes full $349.95
20V/cm
10-4205 dual DC-5 10mvV/em  no no partial $279.95
10-4105 single DC-5 10mV/cm  no no partial $199.95

*Under full bandwidth™
Heathkit manuals make kitbuilding easy

.~ Easy-to-follow Heathkit assembly manuals
7 | & take youstep by step from unpacking to final
<=+%= plug-in. Anyone can do it. And when you
FT build it yourself, you can service it yourself.
. Your manual becomes a handy service guide.

~T Replacement parts are readily available from
the Heathkit factory or from Heathkit Electronic Centers.
And experienced service techs are just a phone call away to
help you during bulldmg or servicing.

& .6°
o:‘oo

-

gEfy SEEE RN

Complete details on

| Heathkit Oscilloscopes
and nearly 400 other
Heath electronic kits for
your home, work or
pleasure are in the new

| Heathkit Catalog. Send
for yours today or pick
one up at your Heathkit
Electronic Center.

® 40
Heathkit Products are also sold and serviced at Heathkit
Electronic Centers (Units ot Schlumberger Products Corp.)
in major cities throughout the U.S. Sse your white pages. GX-371

Heath Compuany, Dept. 020-600, Benton Hatbor, M! 43022

CIRCLE 100 ON FREE INFORMATION CARD
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IBM into videodiscs: Mighty IBM has formed a partner-
ship with MCA inc. to develop and manufacture videodiscs.
The new joint venture, DiscoVision Associates, takes over
MCA'’s optical videodisc plant in California as well as its
50% ownership (with Pioneer) in Universal Pioneer, the
Japanese company that manufactures optical videodisc
players. MCA will continue to market videodiscs for both
the player made by Universal Pioneer and the one made by
Magnavox. IBM says its primary interest isn’'t in the con-
sumer market at the present time, and it's understood to
believe that the disc is ideally adaptable to many different
information-handling applications, including—but certainly
not limited to—entertainment. The formation of DiscoVi-
sion Associates, with IBM as a partner, appears to assure
the development of the optical disc into a major product for
commercial, industrial and educational as well as entertain-
ment use.

OK for modulators: The FCC acted to stamp out a grow-
ing black market for RF modulators that connect personal
computers to TV sets—by legalizing them. The Commis-
sion, responding to a petition by Texas Instruments, said it
would permit sale of these devices in the future if their
manufacturers certify that they comply with radiation regu-
lations. In the past, computers that included modulators (in
other words, were designed to be attached to a TV’s anten-
na terminals) were OK if tested and approved by FCC
Labs, but the rules forbade sale of modulator attachments.
The new ruling is expected to save money for home com-
puter users, letting them use home sets as an alternative to
monitors.

Excitement over LVR: The first U.S. demonstration of a
longitudinal video recorder (LVR) got rave reviews from
American manufacturers and recording experts. Demon-
strated by Toshiba (see Radio-Electronics, July 1979), the
system was invented by Norikazu Sawazaki, inventor of
helical-scan recording, who described the technique as
“the second generation in VTR's" and forecast it would
become ‘‘the most advanced and ieast expensive on the
market.” The LVR represents a return to the longitudinal-
track fixed-head method used in audio tape recorders.

BASF demonstrated an LVR two years ago in Germany
and is setting up a plant in Fountain Valley, California, to
produce it for the U.S. and European markets. BASF’s
multiple-track recorder uses a two-reel cassette, records
one track, rapidly reverses direction and records the next
track, then reverses again, and so forth. Toshiba's system
is somewhat similar, but with one major difference—the
tape continually moves in the same direction without
reversing direction or even changing speed at the end of
each track. This is accomplished by use of a single-reel
endless-loop cassette.

Toshiba's LVR uses a cassette with 100 meters of haif-
inch tape, passing a fixed head at 6 meters-per-second
(about 236 inches-per-second), with 220 parallel longitudi-
nal tracks. At the end of each track, the head merely moves
down to the next track. Each track takes 17 seconds to
record, and an MPU random-access keyboard thus can
locate any part of the one-hour recording in 17 seconds.
The developmental machine demonstrated was about half

the size of a conventional VCR (but had no tuner or timer).
Toshiba says it has ons-third the mechanical parts of a
conventional VCR and can be produced to sell at about half
the price—or around $500 retail. An interesting byproduct
is that, at least theoretically, pre-recorded tapes could be
replicated at "zxcth of real time (an hour tape in 17 seconds)
by laying down all the tracks at the same time. Toshiba says
it could produce the machine in about a year, hopes for
further miniaturization to make possible a hand-carried
combination VCR-color camera (after the perfection of a
CCD camera, still a couple of years away). The latest
version of BASF’s LVR is scheduled for demonstration in
Europe this fall—presumably in a production model. | hope
to bring you an eye-witriess report.

UHF tuning: About 40% of all color sets produced in the
first half of 1979, and virtually no black-and-white sets,
used all-electronic varactor tuning. Some day, perhaps, all
sets will be electronically tuned. However, the FCC seems
to want some day to come much sooner, and is considering
proposing a rule requiring TV manufacturers to build elec-
tronic tuners into all TV sets to improve UHF reception and
make UHF tuning completely comparable to VHF tuning.
FCC staff members are currently studying whether the
Commission has the authority to require this kind of change
in tuning systems. The FCC’s intentions were revealed at an
FCC meeting when the UHF Comparability Task Force pre-
sented the results of its study to the Commission. The study
found that UHF staticns suffer in comparison to VHF
because of lack of tuning comparability, poorer picture
quality due to low signal strength, and comparatively poor-
er programming.

Antenna safety: Although there are now mandatory safe-
ty labels for CB and TV antennas, the Consumer Products
Safety Commission says this isn't enough to stem an
alarming tide of electrocutions, most of them resuiting from
contact with power lines while the antennas are being
installed. So the Commission is asking for proposed safety
standards for omnidirectional CB base-station antennas, in
an attempt to make them electrocution-proof. The CPSC
says that antennas are the major cause of electrocution
among consumer products, estimates 220 people were
electrocuted while installing communications antennas in
1975, 275 in 1976 and 220 in 1977. Only 100 lost their lives
last year, largely as the result of poor CB sales.

Home earth stations: The first three private satellite
earth stations approved by FCC since its go-ahead for
home reception all involved $20,000 systems built by
Homesat with 4.6-meter dishes in remote rural areas. Other
firms are starting to offer lower prices. Channel One, New-
ton, Mass., is offering a 3-meter installation for $15,000.
The Starscan Division of Gardiner is quoting $11,000, and
Avcom of Richmond, Va., has a do-it-yourself system at
$4,000. Nippon Electric says it could offer half-meter home
earth stations in the U.S. for $350 to $500, but this wouid
require quantity orders and the authorization to the K-band
(12-14 GHz).
DAVE LACHENBRUCH
CONTRIBUTING EDITOR
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Facts from Fluke on low-
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cost digital multimeters.

When you're looking for genuine
value in a low-cost DMM you have a
lot more to consider than price. You
need information about ruggedness,
reliability and ease of operation.
Accuracy is important. And so are
special measurement capabilities. But
above all, you must consider the
source, and that company’s reputation
for service and support.

Fact is, as electronics become more
a part of our daily lives, dozens of new
manufacturers are rushing to market
their “new” DMM’s. In theory, this is
healthy; but in practice, crowding is
confusion.

To help you deal with this flood of
new products, here are some facts you
should know about low-cost DMM’s.

The economics of endurance.

Even the least expensive DMM
isn’t disposable. Accidents happen, and
test instruments should be built
to take the abuses of life as we
live it.

Look fora DMM with a
low parts count for reliability,
and rugged internal construc-
tion protected by a high-impact
shell. Make sure the unit meets
severe military tests for shock
and vibration.

Another feature to check out
is protection against overloading,
whether from unexpected inputs,
transients, or human errors. '

Just for the record, all Fluke
low-cost DMM’s meet or exceed
military specs, and feature extensive
overload protection.

The importance of being honest.

Just because a multimeter is
digital doesn’t mean it’s automatically
more accurate than a VOM — even
though the LCD might give you that
impression. The benchmark for
accuracy in DMM’s is basic dc
accuracy. The specs will list it as a
percentage of the reading for various dc
voltage ranges.

Of course accuracy is more critical
in some applications than others, and
increasing precision and resolution in a
DMM usually means increasing price.
In the Fluke line, you can choose a
model with a basic accuracy of 0.25%
(the 8022A), others rated at 0.1%, or the
new 8050A bench/portable at 0.03%.

Special measurements:
getting more from your DMM.
Actually, for all the variations in
size, shape and semantics, most
DMM’s perform five basic measure-
ments: ac and dc voltage and current,
and resistance. Prices vary according
to the number of ranges and functions
a DMM delivers.

%

impedances with direct readouts in dBm;

3
W ¢ o+, o NS
P 3 oV P PR A
o < © & N iR X0 %

\,\\“\ N & N RGeS o ox\‘";g"&.‘-’:‘ Q@‘o
3 8022A 6 24 3% 0.25% Basic six-function DMM; lowest-priced $129
g 8020A 7 26 3% 0.1% X High accuracy ; pioneer in conductance; $169
; exclusive two year warranty.
£ 8024A 9 26 3% 0.1% X Direct temperature readings; continuity/ Available
z : :
z input level detector with selectable soon
z - audible signal; peak hold capability.
2 §0)0A i L 3% . 0.1% X True RMS; extra 10A range. - o 8239
2 80124 7 31 3% 0.1% X True RMS: two extra low resistance $299
£ - i - ranges.
§ 8050A 9 39 4% 0.03% X True RMS: selectable reference $329
z
H

offset feature.

The Fluke line includes DMM’s
with from 24 to 39 ranges, 3'2 and
4%-digit resolution, and some unique
functions you won'’t find in any other
DMM. Additional measurement
capabilities like temperature, dB,
conductance and circuit level
detection.

If your work involves temperature
measurements, the new 8024A delivers
direct temperature readings via any
K-type thermocouple. This is
especially useful in testing
component heat rise and
checking refrigeration systems.

Another talented instru-
ment is our new 8050A
bench/portable. The micro-
processor-based 8050A features
a self-calculating dB mode in
which dBm readings are

displayed automatic-

ally referenced to one

of 16 selectable
impedance ranges — a
real timesaver when
servicing audio equipment.

And of course no discussion of
DMM’s is complete without
considering conductance — a Fluke
exclusive featured on five of our
low-cost DMM’s — which allows you
to make accurate resistance
measurements to 100,000 Megohms.
You can’t do that with any ordinary
multimeter, but it’s a must for checking
leakage in capacitors and measuring
transistor gain.

A handful of efficiency. /-
When every minute
matters, your schedule
is tight and so is your
work space, you
need a portable
DMM that’s y

/.

fastand — . A9
easy to —*==g /X
operate. A @
We E

designed L

our handheld

DMM’s with color-coded
in-line pushbuttons for

true one-hand operation:
no need to hang onto the
meter with one hand while twisting a

www.americanradiohistorv.com

! John Fluke Mfg. Co.. Inc

rotary dial with the other.

But there’s more to convenience
than fingertip control. The 8024A, for
example, is also designed to function as
an instant continuity tester, with a
selectable audio tone to indicate shorts
or opens. It also has a peak hold
feature to capture transients.

A word about warranties.

Last but not least, look closely at
the company that manufactures a
low-cost DMM. Their service is just as
important as their product. Look for
no-nonsense warranties, a large family
of accessories, an established network
of service centers and technical experts
you can rely on.

That’s how you’ll recognize a
knowledgeable supplier of low-cost
DMM’s, a company with experience,
resources and a commitment to
leadership in the industry.

Incidentally, you’ll find it all
at Fluke.

Look for more facts from Fluke in
future issues of this publication. Or call
toll free 800-426-0361; use the coupon
below; or contact your Fluke stocking
distributor. sales office or representative.

[FLUKE]

1IN THE U.S. AND NON-

: EUROPEAN COUNTRIES: IN EUROPE:

Fluke (Holland) B.V.
P.O. Box 5053. 5004 EB
Tilburg. The Netherlands

PO. Box 43210 MS£2B

Mountlake Terrace, WA 98043
(206) 774-2481 (013) 673 973
Telex: 32-0013 Telex: 52237

] Please send the facts on Fluke
low-cost DMM’s—specifications, applications
information, and selection considerations.

: {]] Please have a salesman call.

: Name B —a

: Title Mail Stop 3

E Company )

: Address -

: City B State ~ Zip ol

: Telephone ( Ext. .=
For literature circle no. 33 RE 12/79
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New from NRI!
25”color TV that tunes
by computer, programs
an entire evemng s
entertainment.

Just part of NRI's training in \

servicing TV, stereo systems, video

tape and dise players, car
and portable radios.
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CHECK ONE:
Color TV, Audio, and Video
System Servicing

Computer Hectronics
Including Microcomputers
Communications with CB *
Complete Communicasions
g Electronics * FCC Licenses ©
ﬁ Aircraft Electronics * Mobiie
Communications * Marine
Electronics

CB Specialist Course

Amateur Radio * Basic and
Advanced Courses

Industrial & Business Elec-
tronics * Digital Electronics *
Eiectronic Technology * Basic
Elecfronics

? \‘“ Hom v‘.‘.“\'“\'\\\%
W i Blectrom®

L INL I |

NEW FROM NRI. ..
® TVY/Audio/Video servicing courses
with computerized TV that programs
an entire evening’s entertainment

® All-new Computer Electronics

courses with designed-for-learning
microcomputer you build and keep

® New Professional Appliance Servicing
courses with training in solid-state and
electronic sontrols

® Complete Comimunications course with
digitally synthesized transceiver you
assemble as you learn Small Engine Servicing
Electrical Appliance Servicing

Automotive Mechanics

OO0 Ol

\ Name o {Piease Print) o Age . W
\ Avuto Air Conditioning
Specialist
Street Air Conditioning,
Refrigeration, Heating and
. | Solar Technology Courses
City State Zip ! | - — e
Accredited by the Accrediting Commission of | | All career courses approved |
the National Home Study Councll 3-129 | under Gi Bill. "ICheck for f‘“'_s_'_J
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Only NRI home training prepares
you so thoroughly for the next great
leap forward in T\ and audio. .. digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro-
gramming is appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only home study school
to give vou the actual “hands-on” train-
ing you need to handle servicing prob-
lems o tomorrow’s electronic equip-
meni. Because only NRI includes this
designed-for-learning, 25" diagonal
color TV with electronic tuning, built-in
digital clock, and computer program-
mer as part of your training. With this
advanced feature, you can pre-program
an entire evening’s entertainment. ..
even key lock it in to control children’s
viewing.

As you assemble it, you learn
how digital tuning systems work, how
to adjust and service them. You work
with the same advanced features
used in the new programmable
TV's and video tape record-
ers. It’'s exclusive NRI
training that keeps you
up with the leading
A edge of technology,

Exclusive
Designed-for-
learning
Concept
The color

TV you build
as part of NRI's
Master Course
looks, operates,
and performs like
the very finest com-
mercial sets, But
behind that pretty
picture is a unique
designed-for-
learning chassis. ..

the only such unit in the world.
Rather than retrofit lessons to a hobby
kit or an already-built commercial
set, NRI instructor/engineers have de-
signed this television so each step of
construction is a learning experience.
As you build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you would in actual
practice. And you end up with a mag-
nificent, big-picture TV with advanced
features. One you can sell or use in
your home.

Also Build Stereo,
Test Instruments
That's just a start. You dem-

onstrate basic principles and circuits
on the unique NRI Discovery Lab® then
apply them as you assemble a fine
AM/FM stereo receiver, complete with
speakers. You also get practical experi-
ence as you build your own test instru-
ments, including a 5” triggered sweep
oscilloscope, CMOS digital frequency
counter, color bar generator, and transis-
torized volt-ohm meter. Use them for
learning, use them for earning as a
full- or part-time TV, audio, and video
systems technician.

Complete, Effective Training
Includes Video Systems
Using NRI’s exclusive methods,

you learn far more than TV servicing,
You'll be prepared to work with stereo
systems, car radios, record and tape
players, transistor radios, short-wave re-
ceivers, PA systems, musical instrument
amplifiers, electronic TV games, even
video tape recorders and tape or disc

www.americanradiohistorv.com

video players. Your training covers just
about every kind of electronic enter-
tainment equipment available now or
in the near future.

And because NRI has unmatched
experience gained in over 60 years and a
million students worth of training, your
course is designed for ease of learning
and practical utility. You need no pre-
vious experience of any kind. Starting
with the basics, exclusive “bite-size” les-
sons cover subjects thoroughly, clearly,
and concisely. “Hands-on” experiments
reinforce theory for better comprehen-
sion and retention. And your personal
NRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Send for Free
Detailed Catalog...

No Salesman Will Call

Get all the facts on this exciting
course and its potential for you by mail-
ing the postage-paid card today. Our free
100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec-
tronics courses. You'll also find out
about NRI's new Computer Technology
Course that includes
your personal

microcomputer. Or Complete Com-
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

NRI Schools
McGraw-Hill Continuing
Education Center

" / f - 3939 Wisconsin Ave.

q} d Washington, D.C. 20016
Hill

6.6l H38W3034d
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Color TV imports down in first half
of 1979

A drop of more than a third in the imports
of color television sets—from 1,212,522 in
the first half of 1978 to 754,717 in the same
period this year—has taken place, reports
the Electronic Industries Association. The
drop in the second quarter of 1979—
almost exactly 50 percent—was much
sharper than in the first quarter.

United States imports of monochrome
TV increased in the first half of this year,
from 2,610,738 in the 1978 period to
2,666,849 in the first half of 1979. Home
radio imports declined 31.1 percent in the
second quarter of 1979 to 6,654,064 units
from the same period last year.

Customs value of color TV, home radio,
phonographs, record players, changers
and turntables and home audio tape play-
ers declined in the first half of 1979 and
increased for black-and-white TV, auto ra-
dio, audio and video tape recorder/players,
auto audio and video tape players, com-
pared to the first half of last year.

The EIA reports that imports of radios,
record changers and turntables also de-
clined in the same periods, while imports of
phonographs and tape recorders and play-
ers increased.

Weather forecasts available for 90
percent of United States

The National Oceanic and Atmospheric
Administration (NOAA) is now expanding
its Weather Radio program to make it pos-
sible for 90 percent of the United States
population to receive reliable local weather
reports. A network of weather stations (345
when completed) now reaches into practi-

cally all parts of the country, with the
exception of a few ‘“shaded” spots—Ilike
deep valleys behind high mountains—and
some sparsely populated areas.

Each of the stations has a reliable service
range of about 40 miles. Broadcasts run
from four to six minutes, and include a gen-
eral forecast, temperature and precipita-
tion summaries, and other useful warnings
and information (such as marine condi-
tions, if the station is in a coastal area). To
avoid interference, adjacent stations are on
slightly different frequencies. Three are
used: 162.40, 162.475 and 162.55 MHz.
Transmission is FM.

Receivers {ranging in price from less than
$20) are obtainable at most electronics
supply stores. An important feature of the
better ones is an automatic Weather Alarm,
or Weather Alert. The weather station
sends out a tone before all urgent broad-
casts. This tone activates the Weather
Alarm type of receivers, which then turn on
automatically. Thus a tornado warning, for
example, can be heard by a set-owner who
would not have received it on a receiver not
Weather-Alarm equipped.

Education and play combine in new
“Sesame” project

A series of small-scale educational play
parks, each to be called “Sesame Place,”
is planned by the Children’s Television
Workshop, creator of ‘“‘Sesame Street,”
and Busch Gardens, operator of theme
parks. Work on the first has already been
started. Located near the Oxford Valley
Mall in lower Bucks County, PA, it is about
a 30-minute drive from Philadelphia and 20
minutes from Trenton, NJ.

- - "?:
DESIGNER’S MODEL of the first Sesame Place play park. Occupying only 2.5 acres, it will contain
about 60 outdoor play elements under canvas canopies, and—in the buildings—60 eiectronic games
and science demonstrations, plus a restaurant and retail store.

Sesame Place play parks will have more
than 60 outdoor play activities aimed at
children 3 to 11 years old, and a balancing
60 computer-type games and science ex-
hibits in an indoor Science and Game Pavil-
lion. Play elements throughout the parks
will be themed with such familiar Sesame
Street characters as Big Bird, Oscar and
the Cookie Monster.

The games—tailored to children’s differ-
ent skills and ages—range from talking
typewriters featuring Sesame Street char-
acters to remote mechanical hands like
those used in some industrial plants.
Games and other features are selected not
only to arouse the immediate interest of the
players, but to stimulate their intellectual
curiosity as they explore through play,
states the director of research and plan-
ning for the parks, environmental psychol-
ogist Dr. Marilyn Rothenberg.

Work on the first park has been going on
since June, and it is expected to open in
early summer 1980. Admission price has
not yet been set, but it is expected to be
such as to encourage frequent visits, and
“will be substantially less than a typical
theme park.”

CB’ers: Don’t ask the FCT for a
license refund now!

Please do not apply at this time, says the
FCC for refund of a CB license fee. Any
applications received for the refund of fees
that were $20 or less will not be considered
under Phase | of the FCC’'s Fee Refund
Program.

CB license fees and other fees that were
$20 or less will be included in Phase I,
which is expected to begin early in 1980.

600 enthusiasts gather for seminar
that nearly wasn’t

Despite opposition from satellite broad-
casters, who sued to prevent it from being
held, more than 600 persons attended the
first ‘‘Satellite Seminar,” held at South
Oklahoma City Junior College last August.

The seminar was organized by Bob Coo-
per, old-time electronics technician and
writer, who was a columnist in this maga-
zine in the early days of television. Calling
himself the first builder of a home-style sat-
ellite receiver, and author of a handbook on
bilding satellite television terminals, he
promised to show attendees how to build a
receiver that can pick up satellite broad-
casts direct.

The association of carriers who have
contracted to relay Home Box Office (HBO)
satellite broadcasts filed suit to enjoin the
seminar, alleging that it would give the par-

continued on page 14
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JUST RELEASED

Chess Challenger-10 did more than win the
Penrod Memorial Microchess Tournament,
it literally trounced all opponents. Personal
Computing Magazine, February, 1979, re-
ports, “Chess Challenger-10emerged as the
easy victor with ten wins, two draws and no
fosses.”

All Top Name Performers
There were no amateurs in the champion-
ship playoff. Every contender bore the brand
of a well-known electrontc chess game, and
each was accompanied by its entourage of
coaches, programmers, and engineers. After
each contestant had played all of the oppo-
nents in round robin fashion, the brilliant
Chalienger-10, stood far ahead of its second
place runner-up.

Nobody Knew

Unknown to the other companies, the unde-
feated tournament leader was being retired
after the contest. Taking its place was a far
more powerful chess computer, the Chal-
lenger “7." This new micro-computer had
already beaten the official undefeated champ
during a series of pre-tournament warm-up
games at the factory. Its engineers explain
that it is simply 14 months ahead in tech-
nology, in finer algorithm sophistication
and in its superb performance.

Improve Your Game to Near Brilliant
Within its seven different levels of play, you
can enjoy every degree of chess competi-
tion, from beginner to tournament skill. Its
total flexibility lets you change games mid-
stream or switch sides with the computer to
see how it would handle your dilemma. You
can add pieces to your side ortake away the
computer’s Queen. It is a superb teacher!

VOICE CHALLENGER

“Its successor, the new Chess Challenger-7,
/ is infinitely more powerful’

—S. Samole
President, Fidelity Electronics

Touch the PV key and the “7's” total recal!
memory will verify every piece position on
the board. You can even set up hypothetical
encounters to test its reaction at each level.

Fidelity's Challenger “7" is able to analyze
over 3,024,000 board positions. it master-
fully handles over onethousand book open-
ings and will respond to any deviation.
Academic openings as Sicilian, French, Ruy
Lopez and Queen Gambit Declined, are just
some of the challenges to keep you on your
toes.

It Knows Every Rule in the Book

The Chaltenger “7” will permit you to castie
or perform an En Passant capture or do so
itself, if that is its best move. When your
pawn has reached the eighth rank, it will be
automatically raised to a Queen, unless you
tell the computer to promote it to another
piece. It will take on any player and sharpen
his skills considerably...but it won't permit
illegal moves.

At Level 1, its average response time is 5
seconds. At Tournament Level 7, the Chal-
lenger makes championship decisions in
just 3 minutes.

Unbeatable in Price As Well As Play
Best of all, the Chess Challenger “7" is just
$89.95 complete with chessmen and UL ap-
proved 110V AC adaptor.

All pieces are magnetized, to stay where
you place them on the permanent metal
board. The set is mounted in a simulated
wood-grained housing which measures
12%" x 8" x 1" Bright, one-halfinch tall LED
electronic digits, provide unmistakably clear
readout.

. N § c :
Final Results e oty personat Compuino

OPPONENTS
= Games s oy
£ 902732
CONTESTANTS V234 s|ef7|8 9f 3 g 2 23 32
£ Z
MICRO-CHESS 1.0 WRNAwnle [r]ejofe 18 ollos i
(Heath H-8) B wlvlelele]e '
MICRO-CHESS |5 Wl “la|0 1010 0 s 7w | e
© (TRS80) B% (AN
[ MICRO-CHESS 20 Wl [ololn a3 a1,
(PET) Bl L]|w vwlolole
wl I [I[% DA
4 ! i 2 5 S5t4 3
4 CHESS CHAI L ENGER (3 Level) D ololw | -/1
wi g 14
5 CHESS CHALLENGER (10 Level) i 102 6411 1
Bl 1]1]I}! 1%
wli]wm[i[r]e [
7 8 3
6 BORIS Bl t |11 %o s =1l 2 3 .
SARGON Wl L%t
7 —1 6 5 1]8 2
5 (TRS-80) B[ 1 [i[u]wulule “
W
& ATARI Did not play B -
*Note: Microchess 1.5 wins 6th place over Microches_s_1 0 by virtue -
of the tie-breaking analysis of relative strength of Opponents
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“Chess Challenger-10 Wins Microchess Tourney’

i

—Personal Computing Magazine
February, 1979

Genius

A MAJOR ADVANCE
VOICE CHESS

Brand new from Fidelity—the grand-
daddy of them all. VOICE CHALLENGER.
It may look something like the “7," but it's
a great deal more. Increased microproc-
essor brain offers all of the 7's ability plus
three additional levels beyond the seven:
Excellent (6 minutes), Expert (11 minutes)
and Infinite (from 5 seconds to days}).
But, you needn't waitdays. Youcan com-
mand this level to move at any time. So
many readers have asked for maximum
skill. This is it.

Most incredible, it TALKS. In addition
to its display, an etectronic miracle of
voice synthesis permits this phenomenal
Challenger to speak. It's not a tape, buta
computer-created voice distinctively an-
nounces each move it makes. It verbalizes
your moves, too. It has a vocabulary of
over 50 words which will also suggest a
move for you if you take too long.

If the Voice Chatlenger is about to set
up a mate-in-two offense, it will flash,
“Mate-in-Two! From here on, you'd bet-
ter be a whiz to avoid defeat. This set
(same size as “7") comes in a black enam-
elled hardwood cabinet. Hand-carved
Staunton pieces in tan and black are
magnetized to stay put. The unitis com-

plete with a durable ABS carrying case.

Both units are backed by a 90-day-manufac-
turer’s limited parts and labor warranty.

PLAY CHESS FOR 10 DAYS
AT OUR EXPENSE
As a gift or for yourself, the “7" and the
“Voice” are unquestionably the finest chess
computers you can select...but, if within 10
days, you are not pleased, return your pur-
chase for a prompt refund.

CREDIT CARD ORDERS CALL TOLL FREE
800-621-5809
ILLINOIS RES: 800-972-5858
24 HOURS—7 DAYS/WEEK -

O Please send me
$89.95 ptus $3.00 for shipping and insurance.

O Send me Voice Chalienger(s) at $259.95 plus
$3.00 shipping and insurance. Price includes case

1I. residents add 5% sales tax [f not satisfied, | can return it
within 10 days for a refund

Q Enclosed please find check or money order.
O Charge My Credit Card:

I

I

I I

I O American Express O Master Charge O Carte I

| 0O BankAmer./Visa O Diners Club Blanche I

I Credit Card No. I

I Master Charge # Exp. Date . |
Name

I Address |
City IS S

l State Zip I

I - T

C I
Camelor
DIRECT
801 Green Bay Rd., Lake Bluff, IL 60044

A DIVISION OF UNITED EDUCATORS, INC.

6461 Y38\ :T

-
w


www.americanradiohistory.com

RADIO-ELECTRONICS

-t
&

nNews,

continued from page 12

ticipants the information necessary to re-
ceive the HBO transmissions illegally, with-
out paying for them. A federal judge threw
out the suit, pointing out that such dissemi-
nation of knowledge is not illegal.

NESDA and ISCET relocate in Fort
Worth, Texas

Headquarters of the National Electronics
Service Dealers Association and the Inter-
national Society of Certified Electronics
Technicians is now 2708 West Berry St.,
Fort Worth, TX 76109. The NESDA phone is
§17-921-9061 and ISCET’s is 817-921-
9101.

The two organizations’ work was being
taken care of on a temporary basis by Miss
Marti McPherson, as interim administrator,
since the resignation of Charles L. Porter,
CET, as NESDA Executive Vice President
last February. In June, the Executive Coun-
cil received and approved an offer from
J.W. Williams, CET, of Fort Worth, to serve
as agent to manage and administer the
affairs of the Association, its divisions and
subsidiaries. NESDA President Bob Villont,
CES/CET, and ISCET’s acting chairman,
Forest Belt, CET, concurred in the agree-
ment. Mr. Williams has been Executive
Director of the Texas state association
since 1964.

Also at their June meeting, the Executive
Council voted to change the official publi-
cation, ServiceShop, from a monthly to a
bimonthly magazine, beginning with the
July-August issue, which was also the offi-
cal edition for the 1979 National Electron-
ics Service Convention. Bob Harrison,
former Publications Editor for NESDA and
Editor/Publisher of ServiceShop, has been
retained by the Williams Agency as Publi-
cations Editor and Editor-in-Chief of the
magazine. Marti McPherson will continue
as Editor-in-Chief of Genesis /I, the 1980
edition of the annual NESDA/ISCET year-
book. Miss McPherson may be contacted
at 8437 H Devonshire Court, Indianapoiis,
IN 46260, phone 317-253-7822.

Mr. Williams will assume most of the
duties of the associations’ Chief Executive
Officer. He stresses that he hopes to
improve NESDA’s ability to communicate
and respond to the membership, and solic-
its candid comments about any subject of
concern, as well as suggestions for associ-
ation improvement.

Record sales falling off after 25
years of increases

The record business, which has grown
steadily for 25 years to its present $4 billion
a year standing, is declining at what some
consider an alarming rate. CBS showed a
drop in net income of 28 percent in the first
quarter of 1979, and blamed its record
department for most of the decrease.
Warner Communications showed a drop in

operating income of 6 percent in the first
quarter of the year, and 18 percent in the
second quarter. Practically all the other
companies show profit reductions.

Not only are sales of new records slump-
ing, but dealers are returning unsold re-
cords in loads, straining the financial re-
sources of smaller companies. Probably
not coincidentally, there have been larger
numbers of mergers and company pur-
chases than normal.

Inflation and recession are the prime sus-
pects: ‘““Five dollars more for a tank of gas
is one record less,” says Joe Smith, presi-
dent of Elektra/Asylum Records.

A second suspected cause is that there is
an increased tendency to tape programs
from radio or records. Sales of blank
recording tapes is up, giving support to
that theory.

Another suggestion, which executives
tend to dismiss as unimportant, is that
higher prices may be one cause of the
decline. Stan Cornyn of Warner Bros. Re-
cords feels however that diversion of ex-
penditures to ‘‘unnecessary market and
merchandising gimicks,” is an important
factor in profit drops.

The situation has reached a serious point
with some companies. CBS Records has
reduced its staff by 52, and 80 employees
were let go by the RCA, Casablanca and
MCA labels, while 20 were laid off by Ele-
ktra/Asylum.

Black market videocassettes eat
into legitimate earnings

Video piracy is becoming a threat to the
movie and TV industry. “Without ques-
tion,”” says Ted L. Gunderson, a West
Coast authority on the subject, “it’s one of
the fastest-growing white-collar crimes in
the world.”” He estimates that video piracy
costs the industry at least $100 million a
year in lost sales and revenue from second-
ary markets. (Other industry estimates are
higher-up to $700 million.)

Strangely enough, some of the bigger
alleged purchasers of pirate records are
large and outwardly respectable firms.
“‘American mutinational companies are the
worst trangressors,” reports Richard
Bloeser, film security chief for the Motion
Picture Association of America. “Instead of
going through legitimate channels, they are
buying videocassettes of movie and televi-
sion shows and shipping them to movie-
starved employees overseas.’’ Other com-
panies illegally tape movies off cable and
pay television and ship them to their em-
ployees, Mr. Bloeser says.

Other large markets are Middle Eastern
countries where there are few movie the-
aters, and confused copyright laws make
prosecution impossible. Substantial quan-
tities of pirated videocassettes are shipped
into South Africa, where strict censorship

prohibits most American movies or cuts
them ruinously. In the United States, a
number of the larger pirates have been
apprehended and convicted.

Hospital admissions tied to
geomagnetic activity?

Two physicians writing in the British
magazine Nature—Dr. R. C. Malin and B.J.
Srivastava—report an apparent link be-
tween the daily number of admissions to
the cardiac-thoracic wards of two hospitals
in India and the daily planetary index of
geomagnetic activity, normally used as a
measure of the effect of solar particle flux.
The data suggests that admissions in-
crease with magnetic activity to a much
greater extent than could be explained by
chance.

Another English publication, Radio Com-
munication, refers to a “‘strange but strong
correlation that has been found between
sunspot maxima and virulent flu epidem-
ics.”” It might be well for persons subject to
heart problems and those susceptible to
thoracic difficulties to take extra precau-
tions during the present rise in synspot
activity!

FCC asks for discussion
on AM channel spacing

The FCC is considering a proposal to
reduce AM broadcast channel spacing
from the present 10 kHz to 9 kHz, to make
room for additional AM stations in the
band. The Commission has put out a call
for comments, asking if there is a need to
increase the number of radio channels, and
if so, should the FCC reserve new channels
for special groups (miniorities, educators,
daytime-only stations, others). Other ques-
tions are: ‘Do you believe there is enough
night-time service? Should daytime broad-
casters be permitted to continue operating
at night?” If your existing AM radio would
pick up the new 9-kHz channels but with
increased interference, would you buy a
new radio?”’

Opponents of the idea fear diminished
reception quality if channel widths are
reduced, and point out that present elec-
tronically tuned receivers, constructed for
10-kHz spacing, would become obsolete.
Proponents stress the opportunity for in-
creased minority station ownership and
more night-time broadcasting as among
the advantages of the proposed change.

The matter is not one that can be decid-
ed by the United States alone, but must be
considered by Region 2 of the Telecommu-
nications Union, which takes in both North
and South America. There will be a Region
2 Broadcast Conference in March 1980.
Participants in the Conference will proba-
bly be influenced to some extent by the fact
that the rest of the world already uses 9-
kHz spacing for AM broadcasting.

www americanradiohistorv. com
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How much organ
can you expect for 56507

Eight rhythm patterns with five

realistic rhythm instrument T
sounds—create your own com-
binations, play them separately
or in combination.

Adjustable tempo control.
Speed up or slow down the
rhythm, plus a Special Extra
Slow tempo for practice.

Steady or rhythmic chords —or
combined at the touch of a key.
Alternating and walking bass.
Great for jazz, ballads, pops.

Add three arpeggio patterns
and one finger creates more
music than two people com-
bined.

Automatic and manual harmo-
nies with memory. Greater mu-
sical depth for either beginner
or expert.

This muc

Give some people a box. Add some lights. A keyboard. Some
funky sound. Call it an organ and you've made them happy. At least
fora while.

We don't hold with that philosophy. We're unabashed music
lovers who for over 24 years have taken great pride in designing
some of the world's finest electronic organs. Organs you build
yourself at savings of 50% and more over comparable assembled
models. Our reputation? The best for less.

So you can imagine how we felt about the recent success of
the popular fun organs which permit a novice to sit at the keyboard
and get instant results.

The music lovers in us rebelled at even the thought of
designing such a toy.

Latest state-of-the-art circuitry
and gadgetry.

Five melody voices and three
kinds of vibrato (one wah wah).
For varied melodic effects.

s Separate volume controls for
rhythm instruments, bass, har-
mony and melody sounds.

Genuine high-quality walnut
veneer and solids. Not cheaper
imitations.

Two keybopards —discover end-
less musical combinations,
with or without use of ‘auto-
matics!

\ Headphone jack for silent practice.

Three chord pedals. (Creates an
incredible 60 different auto-
matic chords.)

Bench included.

less quality, features and sound.)

A staggering undertaking, considering the spiralling costs of
quality materials. But now—thanks to some major electronic
breakthroughs (and a lot of hard work by our designers and
engineers) . . . the unbelievable!

The Schober Showman™ Automatic Electronic Organ kit.

Real, ready . .. and only S650!

It's hard to explain how superb an instrument it is without
your sitting before its well-appointed keyboard. Thrilling to its
sound and quality. Instantly, at the touch of a key, playing latin,
disco, soul, jazz, waltz, country, pop or standards. Even if you've
never played before. (Our unique instruction book will make you a

total believer in minutes.) And even it

But what if we could design one
that was a quality musical -instru-
ment? A true Schober organ filled
with automatic electronics. It would
have to be superbly engineered,
utilizing the most up-to-the-minute
integrated-circuit technology. Be con-
structed of superior quality wood, not
simply construction wood of

questionable origin or cheap plastics. desolu

Expiration Date

Schober

The Schober Organ Corp. Dept. RE88
43 West 61st Street, New York, N.Y. 10023
Toorderenclose O Check O Money Order
for $650 (N.Y. Residents please add tax. Shipping
charges C.0.D.) orchargeto: O M/C O Visa

you've never joined anything more
than two pieces of paper, nothing
could be simpler than assembling it
yourself. All the parts are pre-cut,
drilled and numbered. Complete,
easy to understand instructions make
this the do-it-yourself project of a
lifetime.

Whether you're a complete

Interbank # beginner, hobbyist, professional or just

But most important its sound
would have to be Schober. Combining
all the latest, most desired features in

Orcall (212) 586-7552t0 order.

a music lover, you will absolutely love
all this organ can do. Order yours
today Only $650 (you pay shipping

Name
automatic playing with the most de-

charges on delivery). VISA, or

sirable features of our more advanced Address
organs. And true to our tradition, it City

MASTER CHARGE. N.YS. residents
Zip please add tax. Or call 212-586-7552.

would sell for less than the lowest-
priced competition (an organ with far

For additionai free information O

to order. It's by far the greatest bargain
in America today.
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editorial

Where Do The Articles
Come From?

From our readers, of course! Take a quick look at this month’s cover.
Notice that line under Radio-Electronics? It has been there for quite
some time. It says ‘‘The Magazine For New Ideas In Electronics.” It's a
true statement because they are your ideas.

We package those ideas; we help turn them into articles. But none
of it would be possibie without your feedback. Each month we receive
hundreds of letters from readers. Those letters fali into four major
categories—compliments, criticisms, complaints and suggestions
(IDEAS!). We answer all of them and all are important to us, because
they tell us what kind of magazine you want to read.

However, the “idea’ letters are the most important of all, because
that’s where the really great articles start. That’s where our first
computer story came from; that’s where our first videodisc story came
from; that’s where our satellite TV story came from and that's where
next year’s great articles will come from—ideas.

Some ideas are impossible—the technology just isn’t here yet.
Others are impossible because they are too basic or even old. But
some are right on target and those are the ones we will turn into
articles that keep you reading and looking for each issue of Radio-
Electronics.

. Tell us when we’re wrong . . Patus on

. . Complain when we do something silly
. They help keep

Fdd s

LARRY STECKLER
Editor

So keep writing .
the back when we're right .
. And keep those wonderful ideas coming .

us going.

WWW.americanradiohistorv.com
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When quality counts

Do not be fooled by the low prices, these brand
new lab quality frequency counters have important
advantages over instruments costing much mcre.
The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LS|
state-cf-the-art circuitry. With only 4 IC’s, our new 7010
offers a host of features including 10 Hz to 600 MHz
operation, 9 digit display, 3 gate times and more.
This outperforms units using 10-15 IC’s at several
times -he size and power consumption. The older
designs using many more parts increase the possiblity
of failure and complexity of troubleshooting. Look
closely at our impressive specifications and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal
time bases and plastic cases!

Both the new 7010 and 8010 have new amplifier
circuits with amazingly flat frequency response and
improv2d dynamic range. Sensitivity is excellent
and charted below for all frequencies covered by the
instruments.

Both counters use a modern, no warm up, 10 MHz
TCXO [temperature compensated xial oscillatos]
time 2zse with external clock capability - no economical
3.57€545 MHz TV xtal.

MODEL 7010 620 MHz

e —

Quality metal cases with machine screws and heavy
guage black anodized aluminum provide RF shield-
ing Jight weight and are rugged and attractive - not
economical plastic.

For improved resolution there are 3 gate fimes
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous disalay every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a full year. No “limited” guarantee
here! Fast service when you need it too, 30%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-:he-art
designs, quality products, fast service and 10nest
advertising. All of our products are manufactured and
shipped from our modern 13,000 square foot facility in
Ft. Lauderdale, Florida.

When quality counts...count on Optoelectronics.

CIRCLE 27 ON FREE INFORMATION CARD

MODEL 8010 1GHz
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LAB/PORTABLE-AC ADAPTER INCLUDED

® 100% U.S.A. FACTORY ASSEMBLED @ CISPLAY HOLD FUNCTION °
® 100% PARTS & LABOR YEAR GUARANTEE ® 9 RED LED DIGITS 4” HIGH @ 1 MEGOHM & 50 OHM INPUTS
@ CERTIFIED NBS TRACEABLE CALIBRATION @ .- Hz RESOLUTION ® STATE-OF-THE-ART LS| DESIGNS
® EXTERNAL CLOCK INPUT ® @1 PPM 10 MHz TCXO TIME BASE ® COMPREHENSIVE USER MANUAL PRCV DED
® COMPACT SIZES—7010- 1-%” Hx4d-V" Wx5-1%"D  8010- 3" Hx7-72" Wx6-'2"D
SENSITIVITY 3 EXT | NI-CAD
— RANGE | LED 0l ORINT ST = RESOLUTION TC20 TIME BASE | EXT | R-CL
2FICE | "0Mzto | DIGNS | »c oo0 mug | 250-450 MHz | 450 MHz- GHz | 10Hz - 60 MHz 7aEE% |12 MHz | 60 MHz | MAX. FREQ. | 20 FR INPUT | PACK
210 | 145.00 20-40 i 10 Hz 1PPM LES | ES
- v A, ), 1 10 MHz | OPTION | OPTION
-7010.1 | 22500 | KO MHz € soav | e30mv | Joogh, | Sl B "o | eomkz | oveem Vs | s,
010 | 325.00 ] . 10 Hz 1PPM YES YES
+8010.1 | 40500 | 15Hz € 1-10 mv 5-20mV 10-25 WV E Tmi | (BLOVZOSEC | Mz | THz W oieem | 1OMEZE orp o;;rsfw
* Has precision 0.1 PFM TCXO time base.
MODEL 7C10 MODEL 8010 ACCESSORIES

#TA-100 Telescope Ant with
Right Angle BNC S 9.95

$145.00 #8010 1 GH3 Counter - 1 PPM TCXO $325.00
#8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00

#70% 608 MHz Counter - 1 PPM TCXO
#70%0.1 600 MHz Counter - 0.1 PPM TCXO $225.00

#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00 #P-100  Probe, 50 ohm, 1«  $13.95
OPTIONS #P-101 Probe, Lo-Pass,
#Ni-Tad-7€1 Ni-Cad Battery Pack & OPTIONS Audio Usage $16.95
charging circuitry #Ni-Cad-801 Mi-Cad Battery Pack & #P-102  Probe, Hi-Z,

nstalls inside unit $ 15.00 charging cirCuitry General Purpose $16.95
#HEC.70 Bxtarnal Clock input, 18 MHz $ 25.00 Ihstalls inside unit $ 39.00
#CC-70 Carry Case, Padded Bleck Vinyl $ 8.95 #CC-80 Carry Case, Padded Black Vinyl S 8.95

ORDER FACTORY DIRECT ¢ CALL TOLL FREE

Optoelectronics inec 1-800-327-5912

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (30%) 771-2051/2
TERMS: Crdars to U.S. and Carada, add §% for shipping, handling and insurance to a maximum of $10.00. All other orders add 10%.

c.0.D. coilactiop l” $1.00 (r_lﬁrls under $15.00 add extra $1.00 handling. Becular checks must clear w'ore grder is shiw. Floricw relsidanls y:d 4% s‘alef tax.
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At CIE, you get
clectronics
carcer

training
from

spec

If youw’re interested in learning how to fix air
conditioners, service cars or install heating
systems — talk to some other school. But if
vou're serious about electronies, come to
CIE -The Flectronics Specialists.

iy

Special Projects Director
Cleveland Institute of Electronies

WwWWwWWw.americanradiohistorv.com
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My father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,” he said, “learn to
do one important thing better than
anyone else, and you'’ll always be
in demand.”

I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.

Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or vour dentist to
seta broken bone, either. Would you?

For these things, vou’d want a
specialist. And you'd trust him. Be-
cause vou'd know if he weren’t any
good, he’d be out of business.

Why trust your education
and career future to
anything less than a
specialist?

You sliouldn’t. And you certainly
don’t have to.

FACT: CIE is tlie largest inde-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. If we hadn’t done a good
job, we’d have closed our doors
long ago.

Specialists aren’t for
everyone.

I’ll tell it to you straight. If vou
think electronics would make a nice
hobby, check with other schools.

But if you think you have the
cool —and want the training it takes
— to make sure that a sound blackout
during a prime time TV show will be
corrected in seconds — then answer
this ad. You’ll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it’'sbased on some fairly recent
scientific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That’s what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. .. before vou start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact, depending on the course
vou take, you’ll do most of the basic
things professionals do every day —
things like servicing a beauty of a
Zenith color TV set. . . or studying a
variety of screen display patterns
with the help ofa color bar generator.

Plus there’s a professional quality

oscilloscope vou build and use to

(13 kA 113 hAl : s
sec¢” and “‘read” the characteristic

waveform patterns of clectronic

equipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, you can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
team of technical specialists. If you
need specialized help, vou get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known
us along time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine

record of preparing people to take . . .

and pass. . . the government-
administered FCC License exams.
In fact, in continuing surveys ncarly
4 out of 5 of our graduates who take

the exams get their Licenses. You
may already know that an FCC
License is needed for some carecrs
in electronics —and it can be a
valuable credential anytime.

Find out more?! Mail this
card for your FREE
CATALOG today?

If the card is gone, cut out and
mail the couporn.

I'll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
homie study information.

For your convenicnce, I'll try to
arrange for a CIE representative to
contact you to answer any questions
vou may have.

Remember, if vou are scrious
about learning electronics. . . or
building upon your present skills,
vour best bet is to go with the clec-
tronics specialists — CIE. Mail the
card or coupon today or write CIL
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohio 44114.

Patterns shown on TV and oscilloscope screens are simulated.

r----‘----i---------l‘

Cleveland Institute of Electronics, Inc.

1 Cl

Print Name.

Address

City _

State.

\ge -

Check box for G. 1. Bill information:

Mail today?

WWW.americanradiohistorv.com

Veteran

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

[l YES... John, I want to learn from the specialists in electronies — CIE.
Send me my FREE CIE school catalog— including details about troubleshooting
courscs— plus mv FREE package of home study information.

RE-77

- Apt. ——m e

= Zip N

I’hone (area code) . s

Active Duty

6461 H38W3034
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SATELLITE TV

| would like to draw your readers’ atten-
tion to the fact that it is now quite possible
to receive high quality TV signals on back-
yard earth stations. All across the country
thousands of dish antenna are capturing up
to 48 channels direct from our orbiting
communications satellites. Public igno-
rance of this new phenomenon wlll soon be
replaced by ‘‘satellite awareness.

Perhaps some readers would be inter-
ested in submitting contributions to our
new publication Earth Station Magazine.
Response to our Earth Station Information
Manual demonstrates that many rural
Americans are desperate for what the rest
of us take for granted. The selection and
quality of the programming Is literally out of
this world.

Regarding deregulation, the FCC’s main
concern with Earth Station licensing is to
protect the operator from future interfer-
ence caused by terrestial microwave com-
munications on the same 3.7 to 4.2 GHz
band. NASA is also very interested in pro-
moting direct TV reception from satellites.
It seems to me that the major resistance is

POSITIVE INDEXING
ANTI-OVERWRAPPING

BITS AVAILABLE
FOR AWG 26, 28 & 30

BATTERY OPERATED
LIGHT WEIGHT

coming from the broadcast networks and it
is easy to see why. The long established
network-affiliate monopolization of Ameri-
can TV is approaching a shakeup.

Please continue to feature articles on TV
Earth Stations.
STEPHEN REED
Spacecoast Research
Box 442
Altamonte Springs, FL 32701

| read the articles by Bob Cooper on the
subject of Satellite TV Reception and
would like to point out some additional
information about equipment availability.

There are perhaps 10 suppliers of Satel-
lite TV Earth Stations for the CATV market
and there are perhaps four to six distribu-
tors of that equipment who will serve the
private individual as well as the CATV sys-
tem. However, | belleve that Channei One,
Inc. and Homesat, Inc., the subsidiary of
Scientific-Atlanta, are serving the private
owner exclusively.

Channel One, Inc., offers turnkey home
systems. Qur 3 meter Earth-Link costs
$15,500, plus site preparation (a clearing

BATTERY-WRAP

WIRE WRAPPING TOOL

wooe. BW-2630

and a concrete pad.) In some dreas, a 5-

meter antenna is required. Here the cost is

$18,500, plus site preparation. The prices

Inciude installation, a one year limited war-

ranty and nationwide after-sales service.
Some sites are not suitable for an Earth

Station. Channel One does a computerized

survey of terrestrial microwave transmis-

sions to ascertain if a proposed site is suit-

able. The cost is $125, which is refunded if

the proposed site proves unsuitable. If the

results are positive, the $125 becomes a

credit towards the 25% down payment

required when placing an order, Financing

is available.

FRED HOPENGARTEN

Channel One, Inc.

68 Avalon Rd.

Newton MA 02168

617-527-1025

INTELLIGENT THERMOSTAT
| was very interested In the article in the
June issue describing the Intelligent Ther-
mostat. Since | am considering a project
similar to this for my senior project at Pur-
due University | went through the articie

BATTERIES AND

BIT NOT INCLUDED

USA
FOREIGN
PATENTS
PENDING

[%2]

Q

Z

2 BATTERY-WRAP TOOL

‘:3 BIT FOR AWG 30

m BT-2628 BIT FOR AWG 26 & 28 OK MACHINE & TOOL CORPORATION

o TWO NI-CAD BATTERIES [$10.75 3455 CONNER STREET, BRONX, N.Y. 10475, US.A.

é "MINIMUM BILLING $25.00/ ADD SHIPPING CHARGE $2.00/ NEW YORK CITY / STATE RESIDENTS ADD APPLICABLE TAX. PHONE (212) 994-6600 - TELEx: 125091'
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rather intently. While studying the sche-
matic | noticed that 1IC9-1 and IC9-2 had
the same address. The schematic for the
enable should rather be as shown in the
diagram.

y g
cphU
READ
8 I~
2 O-IFF
934438
A9 203
Alo 2.4

All other connections are as shown in the
article and the PC layout for this IC appear
to be right. Thank you very much for the
fine articte. The only thing | would like to
have seen was a better description of the
software.

MICHAEL KOST
Croydon, IN

ENERGY CRISIS

In the July 1979 “‘Letters’ column, | read
of an interesting proposal to solve the ener-
gy crisis that involved using a linear accel-
erator to smash particles together. This
theoretically would produce large amounts
of power. | point out that to accelerate a
mere particle is insufficient, and in fact has
been going on for several years at the Stan-
ford Linear Accelerator.

However, it would become efficient if
something were to smash into something

else at greater than 50% of the speed of
light. The piece of matter must weigh about
100 grams (50 grams for each chunk).

The technology to produce this kind of
power does, however, exist. A device con-
sisting of a series of super-conducting
magnets, spaced about one meter apart,
and totalling many kilometers on a side,
could produce the required power by ac-
celerating a ferromagnetic “‘car” at several
hundred gravities. Such a device could be
placed in space, where the matter could be
held in a magnetic field so that any material
warpage would not affect it, as it would on
earth. Also, in space, you could get rid of
heat better and reduce energy demand.

However, in Mr. Rimmer's letter, he
stated that you would need a superfast
computer to controf the accelerating mag-
nets. This is about the biggest understate-
ment of the century! When an object is
moving at half the speed of light, it crosses
a space of one meter in 1.67 X 10 ® micro-
seconds. The problem comes in when you
find that the fastest computer in the world
could only process the data for one accel-
erator magnet in 0.25 microseconds. |t
becomes obvious that no conventional
computer could handle that kind of data
requirement. Besides that, the response
time of a data sensor is limited by the
speed of light and quantum theory.

Here | come to the real point of this letter.
There is a family of subatomic particles that
move faster than the speed of light. These
particles are called tychons. They suppos-
edly exist in some other dimension, but
have some effect on ours.

Studies are going on that indicate that

tychons could interact with materials in our
own dimension, and vice-versa. it soon
becomes obvious that an ultra-fast com-
puter could be constructed using tychons
instead of electrons.

A material could be synthesized that
could function as tychon adder. Tychons
could be fed down tubes about 100 ang-
stroms wide (1 anstrom = 107 '® meters),
and when two words are mixed, there
would be a material that would eliminate
one and pass one onto the next (carry) col-
umn. The number of these interactions that
could take place, (the number of chunks of
adding material) would be the word length
plus one, the carry bit.

Sensory input data could be transmitted
by passing a beam along the edge of the
mass driver and then having it interact with
material that woutd cut off one frequency of
the tychon beam, except that the beam was
being attenuated.

Such a computer could sotve many prob-
lems that have before been impossible
because of the complexity of the problem.
(See “Intrinsically Difficult Problems,” Sci-
entific American, May 1979).

The problem is that this kind of computer
could not communicate with any other ma-
chine without a buffer that could sink the
inputs of several large system memory-ori-
ented mainframe operators.

The advent of such a computer system
would mean a great advance in all fields of
science. | think that a project should be
started to determine the feasibility of such
a system. The sooner the better.

BRAD BROWN
Toronto, Ontario, Canada R-E

INTRODUCING...

-ROAD
RUNNER aowm:

FROM WESTON

0O 6 FUNCTIONS
O 29 RANGES
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WESTON INSTRUMENTS

THE MEASUREMENT PEOPLE®
614 Frelinghuysen Ave.,
Newark, NJ 07114

AUDIO RESPONSE"
PLUS DIGITAL DISPLAY

O 5 RANGE AUDIBLE SIGNALING FUNCTION
0O RUGGED FIELD SERVICE DESIGN
D 0.5” LCD DISPLAY

SANGAMO WESTON
Schlumberger

661 H39NW3034
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Leader LCR-740
Transistorized LCR Bridge
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ONE OF THE HANDIEST PIECES OF TEST EQUIP-
ment we’ve seen in a long time is the LCR
bridge from Leader Instruments Corporation.
It is a portable unit measuring 3'; X 9'/2 X
6°/s inches and weighing 2 pounds. A conve-
nient carrying strap is attached for safe trans-
port.

Functionally, the LCR-740 is a portable
component testing laboratory. It measures ca-
pacitance from 1 pF to 11,000 uF, resistance

from .1 pH to 1100 henries. Accuracy is
+.5%. Readout on all scales is to three digits,
provided by a turns-counting potentiometer.

Ten percent overange is provided on all
scales for convenience at end-of-scale measure-
ments. Loss factor on the inductance scale is
measurable from .01-31.

All functions are powered by a standard 9-
voit battery. An optional AC adaptor is avail-
able for continuous use.

Both DC resistance measurements and im-
pedance measurements are provided. An inter-
nal 1 kHz generator is used for reactance (im-
pedance) tests on all three functions. Optional-
ly, an external frequency source of from 50 Hz
to 40 kHz may be injected into the 740 for
additional capacitance and inductance mea-
surements. Inserting a plug into the external
signal input jack automatically disconnects the
internal 1 kHz oscillator.

An earphone is included for audio null
measurements in conjunction with the meter
readings. Connection to an oscilloscope can
also be made from the earphone jack. The
LCR-740 is not available as a kit, and it is just
as well. Final calibration of an accurate picce
of test equipment like this RCL bridge is a

tricky business, requiring close-tolerance test
components for alignment. The internal cir-
cuitry of the LCR-740 is carefully assembled,
showing the care of hand soldering. PC board
material and component selection are both
high quality.

Upon prompt registration of the warranty
card, the owner is entitled to a liberal two-year
warranty policy. Free repair will be provided
during the first six months of ownership of the
instrument.

Comment

Although a period of familiarization will be
required for the user to feel comfortable with
the LCR-740, its actual operation is very
simple. Resistance, capacitance, and induc-
tance ranges are all pushbutton selectable. All
value readings are taken from the same linear
scale, a digital-dial multiturn potentiometer.
While adjusting the instrument to make induc-
tance measurements, three dials must be ad-
justed to find the sharpest dip in the meter
reading. Although this may sound cumber-
some, the procedure became routine after a
few minutes, and values of unknown compo-

continued on page 32

from .001 ohm to 11 megohms, and inductance

Now,an automotive computer plus
cruise control at your fingertips!

This is CompuCruise! The first true computer for your car,
truck or RV, It's the most effective and functional cruise control
ever designed, PLUS complete trip computing, an efficient fuel
management system, and a split-second-accuracy quartz time
system.

CompuCruise is a cruise control with a memory. A unique
seek-and-hold capability makes highway driving easier and more
enjoyable. Fully electronic, making it more accurate and reliable.

CompuCruise is a true computer, constantly reacting via
automatic sensors to changing conditions, updating vital data
for you every second. Just look at what CompuCruise gives you:

Time, E.T. Lap timing, Alarm

Time, Distance, Fuel to arrival

Time, Distance, Fuel to empty

Time, Distance fuel on trip

Current or average MPH, MPG, GPH
Fuel used, Distance since fillup

Inside, outside or coolant temp.

complete with easy-to-follow installation guide. And backed by
a100% satisfaction guarantee. If not fully satisfied when you
receive your unit, return it before installation and your money
will be fully refunded without question.

For the name of your nearest dealer, call or write us right
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583.
Phone (415) 838-8060.

Do it today—for a better cruise control and more auto-

motive information " ”””,p””plllsﬂ

than you've ever

had before.
0[5
60 & () (2)

4855

’ Battery voltage
English or Metric display TP ) { €7 [MeC
o A
g CompuCruise works on foreign or American cars (except @ @ [r—————
& Diesel and fuel-injected vehicles). It’s priced for the budget- w | fve i (¢
55 minded, and easily installable by you or your automotive outlet. G -j " LomeuGraise
= Only $199.95 with Cruise Control, $159.50 without. Fully K ank . o= :
g warranted for 90 days from date of purchase. Delivered
[a)
=
o CIRCLE 14 ON FREE INFORMATION CARD
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X-10 Remote Control For
Lights and Appliances

NO WIRES NO HASSLES

System X-10 requires no special wiring or complicated
installation. Simply plug a Gommand Console into your wal
outlet in any desired locaticn in your home. Plug each Lamp
or appliance into the appropriate module and then plug that
module into any wall out et. Any number of Command
Consoles may be used in a single system.

TOTAL CONVENIENCE

With System X-10 you can operate aimost every light and
electrical appliance in vour home without leaving the comfort
of your easy chair. Imagine turning on a TV set or stereo,
even dimming a light, in the next room without moving from
your chair.

Think of the money you can save on electric bills with

System X-10. Turn off heaers or appliances from any location
in your heme without a ot of running around.

DELUXE ULTRASONIC COMMAND SYSTEM

The Console controls all medules from its built-in keyboarc,
plus it completely contrcls all modules from its wireless hand
held ultrasonic control umit. Simply aim the hand held unit at
the Console, press any appropriate Command button to

turn on ard off, dim and brighten lights, or turn on and off
appliances. Hand held unit Dperates at distances of up to
thirty feet line of sight of console (does not operate through
walls). A worthwhile add tion to any existing X-10 system or
an excellent way to begin.

STANDARD COMMAND CONSOLE

Fully contols all moduies as above system, but will not
respond t9 hand held remo:e unit commands - may be
intermixec with the deluxe Command System or used
separately, to form indep2ndent control systenis.

MICROPROCESSOR BASED DESIGN

The BSR X-10 System uses the latest digital techniques far
trouble-free operation. Digital pulse codes are sent through
the house power lines ta assure reliable control throughou:
the systen. Amazingly comoact; The Command Consoles
measure enly 4%” X 3%" X 3%".

LAMP MODULE

Each module will zontrol any incandescent lamp rated up to

300 watts from control signals received from the
Command units. Furctions include on and off,
brighten and dim. UL listed.

APPLIANCE MODULE

Each module rec=ives signals from the Command units to turn
applianzes on and cff; such as TV, stereo, fan, etc. Maximum
applianze ratings: Rasistive load - 15 amps. Motor load - .
Ya HP, Incandescent lamp - 500 watts. UL listed.

=t
- -
WALL SWITCH MODULE =
Receivas signalsffrem the Command units to control
incandescent lamps normally operated by a wali switch up t2
500 watts. Instalk jJst like any normal wall switch. Functions
include on and of by remote or local control and
brighten and dim by remote control. UL listed.

GETTING STARTED

Deluxe-Ultrason c starter kit includes: 1-Deluxe Ultrasonic
Command Console, 1-Hand Held Remote Unit, 2-Lamp
Modules, 1-App iaice Moduie. Reg. $112.95 now $99.95.
Standard startes k t includes: 1-Standard Command
Conso e, 2-Lamp Podules, 1-Appliance Module. Reg.
$87.95 now $7795 Extra Lamp, Appliance or Wall.Switch
Modules only $16.20 each.

Extra Deluxe Ultrescenic Command Console with Hand Held
Remote Unit, $6<.€5.

Extra S:andard Command Console $39.95.

Please nclude $&.00 shipping and handling on all orders.

AM To order — use this coupen or Zall
== TOLL FREE HOT LINE
ELECTRONIC. 800-223-0474
54 West 15 Street New Yok N.Y. 10036 -IN NEW YORK STATE 212-687-2224

Please send me
ISF S piece Deluxe Jitrasonic starter kit

$112.85seT $99.95 set

______BSF 4 piece Stardard starter kit $8Z.06-set—. .. $77.95 set

____ _LarpMod_____Apotiance Mod._____Wall Switch Mod
Seluxe Ultrasonic Cansole with Handteld Remcte Unit
Standard Command Console

$16.00 eacn
$64.95 each
$39.95 each

Paymen: S1closad 3ill my MASTER CHARGE VISA RE-®2
Acct. # ! _Exp. Date

Name

Acdress __

City ___ State__ _Zip
Add $3.00 Shipping and Handing. N.Y.S. Res. add sales tax.

SALE EFFECTIVE NOV. 12, 1979 THRU JAN. 31, 1980

www.americanradiohistorv.com
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Intfroducing the new

Heathkit Screen Star:
It's 8 times bigger

than the screenyoutre

watching now:.

Now the things that
just have to be seen on
the big screen can be
seen on your own big
screen right at home.

The new Heathkit
Screen Star TV has a
6-foot diagonal screen
that's eight times bigger
than a 25-inch screen.

Three projection tubes
give you bright, vivid
color. And the finest F1.0 lenses
you can buy keep your picture
sharp and clear.

Your favorite movies, musicals
and sports never looked so good.

Easy adjustment.
Roll-away convenience.

The new Heathkit Screen Star is
designed to require minimal con-
vergence adjustment. Convenient
front panel controls let you adjust
to a beautiful picture in seconds.

three-tube TV's you can buy. Your
Heathkit Catalog lists all prices.

Swivel casters make
it easy to roll away the
cabinet when not in use,
so it doesn't take up alot
of room.

Surprisingly low price.

Heath engineers have
built in quality while
maintaining a price you
can afford. The new
Heathkit Screen Star is
one of the lowest-priced

Build it yourself — service it
yourself.

This is Heath's easiest-to-build
solid-state TV. It's actually easier
than conventional TV's. Like all
Heath electronic kits, it comes
with an easy-to-follow assembly
manual that takes you step-by-
step through every phase of
assembly.

And when you build it yourself,
you can service it yourself. Every
set includes a detailed service
manual that can save you money
over the years.

Free Heathkit Catalog with
complete details.

Complete details and prices on
the Heathkit Screen Star are in
the new Heathkit Catalog. It's free
and it contains nearly 400 beauti-
tul electronic kits for your home,
work or pleasure. Send for yours
today or pick one up at your near-
est Heathkit Electronic Center.

*If the screen you're watching now is a 25" diagonal. It it's smaller, the Heathkit Screen-Star is proportionately larger.

Simulated TV picture.

Heathkit

Q

m

(@]

2

Heath Company, Dept. 020-600, Benton Harbor, MI 49022 o

bl

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of Schlumberger Products Corporation) §
in major cities throughout the U.S. and Canada. See your white pages. GX-364 ©

CIRCLE 100 ON FREE INFORMATION CARD 27
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Train with NTS for the

MicroComputers, digital

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

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

é microcomputer, digital test equipment, digital stereo even bigger role it is sure to play in the future.

'no_: receiver (70 watts per channel), NTS compu-trainer, Whether you are looking for training in Consumer,
Q plus much more state-of-the-art equipment to make Commercial, or Industrial electronics, NTS offers
i your training exciting and relevant. fourteen courses, some basic, many advanced, in
g The equipment you receive with NTS training several areas of electronics. An all-new full-color
& programs is selected to provide you with a solid NTS catalog shows you what each course covers,
28
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electronics of the future.

systems and more...from
in home study.

jenbig

19913
Al 10100

q
o
=
0
o

and every piece of equipment included. Il GII EIF G5O TR SED En .-
Send for it today, and see for yourself what's really NAT 'S(ngé‘\g-ig{eﬁg@wgﬁ%siﬁg’;gg&ﬁmmigzgf i
happening in electronics training technology at NTS.

Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

Please send FREE Color Catalog and Sample Lesson.

] Color TV Servicing

1B & W TV and Radio Servicing I
[ FCC License Course

[l Electronic Communications

] Electronics Technology l
] Audio Electronics Servicing

[ Digital Electronics

[0 MicroComputers/MicroProcessors I

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

Name _ S S—

- Address b bR AT B
NATIONAL Geemesd SCHOOLS i —— :
o= city o Y - g
TECHNICAL-TRADE TRAINING SINCE 1905 State — _Zpr L o
Resident and Home-Study Schools [ICheck if interested in G.I. Bill information. o
4000 South Figueroa St., Los Angeles, Calif. 90037 [ICheck it interested ONLY in classroom training in Los Angeles. .
L A I I OB N OGN GEE .. g
31
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fact:

you can cut conference
clutter—and improve

the sound in the bargain!

Eliminate your conference
room’s “electronic jungle” with
the new, inconspicuous Shure
Lo-Profile™ SM18 unidirectional
microphones designed to lie flat
on the table. Distracting (and
intimidating) chrome-plated
hardware give way to unobtru-
sive brown foam-encased
units. . .even the brown cables
blend into wood-finished

table tops.

The Model SM18 is ideal for
seminars, press conferences,
speakers’ platforms, and sales
meetings.

But appearance isn’t the only
advantage. A special “Surface
Reflection Effect” configuration
eliminates the unnatural hollow
sound caused by reflected
sounds bouncing off table sur-
faces. The Model SM18 picks up
sound from the front while sup-
pressing audience noise. ltis
especially engineered for voice
range pickup. What you say is
what the audience hears. ..
period.

For full details, check with your
firm’s audio visual expert, your
sound installer, or send for our
new brochure (AL630).

What you can’t see. .. lets you hear better!

Also available in white

®

)|

RADIO-ELECTRONICS

New SM18
LO-PROFILE™
microphone by

SHURE §

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
in Canada: A. C. Simmonds & Sons Limited Outside the U.S. or
Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on
your locat Shure distributor.
Manufacturers of high fidelity components, microphones, sound systems
and related circuitry.
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EQUIPMENT REPORTS
continued from page 24

nents could be successfully pinned down rela-
tively quickly.

Range expanders are provided for both
adjustable bridge resistances. This aliows for
additional resistance to be introduced to ac-
commodate critical null balancing that is too
close to the end of the normal adjustment
ranges.

To avoid confusion, any component under
test is attached to the same two binding posts.
Nulls are sharply-defined, and readouts are
easy to see. Based upon standard-value compo-
nents kept for test purposes, we would judge
the LCR-740 to be well within its advertised
accuracy.

The manual that is included with the bridge
is comprehensive, listing a wide variety of
techniques and hints for effective component
testing. Some typographical errors are present,
and occasionally awkward translation to En-
glish is difficult to comprehend. Neither of
these minor shortcomings detracts from the
flexibility of the instrument or the value of the
manual.

The LCR-740 is a useful addition to any
engineering bench or electronic experimenter’s
workshop. The ranges that the instrument will
test include virtually 100% of those values like-
ly to be encountered.

With some values of inductance it is ex-
tremely difficult to find the deepest nuli.
Adjustments are very touchy. But this must be
expected when using a single instrument for
such a wide range of possible component val-
ues.

After using the little LCR bridge for several
hours, it was difficult to return it after evalua-
tion. It is one of those items that you never
realized how much you needed until you actu-
ally used one! The LCR-740 transistorized
LCR bridge has a suggested retail price of
$320 and is available from Leader Instruments
Corporation, 151 Dupont Street, Plainview,
NY 11803. R-E

MFJ Enterprise Model
MFJ-721 Communications
Filter

P

e

FUNCTION m SELECTIVITY

I
ol s )

cw o = »
PRONE [, “')
wJ
A by svoass

WES N PLE SELECTOR -
Cwrssa FiLTen MODEL MF 4724

CIRCLE 102 ON FREE INFORMATION CARD

HAMS, CB’ERS AND SHORTWAVE LISTENERS
will appreciate a handy accessory recently
introduced by MFJ Enterprises. The MFJ-721
Super Selector is an active audio filter that can
be used with a speaker or with headphones.
The filter is designed to discriminate sharply
against unwanted background noises, while
permitting the desirable signal to be heard.
This is accomplished by a series of IC stages.
With the model MFJ-721 in the voice mode
(AM or SSB), three progressively sharper
passbands remove hiss, sideband splatter, het-
erodyne interference, hum and even static
crashes. In the CW mode, four bandwidths can
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be selected, one as razor-sharp as 80 Hz.
Stages are cascaded and Q is kept to a mini-
mum to reduce ringing. A built-in noise limit-
er reduccs impulse noise that is useful both in
voice and CW reception.

An internal 2-watt audio amplifier
(LM380N) can be used alone. A stereo head-
phone jack allows CW operators to enjoy the
simulated stereo comparison of input and out-
put signals.

All functions are switch-selectabie from the
front panel. A switch position allows the audio
signal to bypass the active filter if defeat is
desirable, as during excellent signal copy.

The unit’s rear apron contains a jack for the
external speaker (not provided), and two pho-
no jacks for separate audio inputs (switch-
selectable from the rear panel).

The filter requires an external power supply;
any 9- to 18-volt supply will do. An optional
9-volt AC adapter is available for $7.95.

To try out our unit, we plugged it into the
external speaker jack of a general-coverage
communications receiver. In the high-pass po-
sition, we selected a standard amplitude-modu-
lated voice signal with moderate background
hiss and some heterodyne interference. We
then began to advance the selectivity switch.
Immediately, the voice began to sound clearer.
The hiss virtually disappeared, as did the
annoying whistle of the interfering signal.

On extremely weak SSB signals with strong
interfercnce, the most selective position had to
be used. Even then, with the restricted audio
passband, the voice could be copied.

On CW the unit performed admirably. Dial-
ing through the Novice CW band, we purpose-
ly adjusted the receiver to hear a barrage of
signals of varying strength and pitch. With the
filter switched in, single-signal reception was
accomplished. Again, as with the voice recep-
tion, progressive switch positions tighten up
the audio passband. The sharpest selectivity
should be used only with the worst interfer-
ence.

Using stereo headphones improves CW en-
hancement enormously. When you compare
input and output signals, the CW signal seems
to float in the center of your head! Additional
improvement is noted when strong pulse-noise
interference (such as line noise and static) is
present. The noise limiter acts like a scrubber,
repressing the noise while passing the audio
tone.

The model MFJ-721 filter is constructed on
a single PC board, uses high-quality compo-
nents (it features stable polystyrene capaci-
tors), and is well engineered. For the serious
hobbyist, the model MFJ-721 would be an
asset. It is available for $59.95 from MFJ
Enterprises, P. O. Box 494, Mississippi State,
MS 39762. R-E

Micro Software Systems
PET Programs

CIRCLE 103 ON FREE INFORMATION CARD
METRIC-CALC, CHEQUE-CHECK AND MICRO-SET |
are three interestingly different programs that
underline the great versatility of the ever-
growing personal computer. All the programs
run on an 8K Commodore PET (Personal
Electronic Transactor) computer.

Metric-Calc turns a PET into a Reverse Pol-
ish Notation (RPN) scientific calculator;
and it will be quickly adopted by Hewlett-
Packard calculator owners. For those not
familiar with RPN, the basic idea is to key in

continued on page 34

Interface yourTRS-80 to
the “real world”
the faster and easier way.

A P has the hardware you need
1o build the interface breadboard
described in the articie on page 51.

The Jumper. A 24" 40 .
conductor flat ribbon
cable assembly with
a socket connector
ononeend, acard-
edge connector on the other. It's
preassembled and every line Is
pretested. 924150-24 $11.95

eseses;
cesare

Al

cosas
bt 5

o

Wecogeags

The Solderless Breadboard. it's our famous “Superstrip’ for
unlimited freedom In the layout and implementation of your circuits.
923252-R $17.00

The Header. Copper alloy 770
for instant plug-in access to the PC
board.923875-R $2.79

Avallable at yourdealer; for the
nearest one, phone (toll-free)
800-321-9668. And ask for the
complete A P catalog, The Faster and Easier Book.

geris out”
“:\je? eal abot!
ha

AP PRODUCTS
INCORPORATED
Box 110B e 72 Corwin Drive
Painesville, Ohio 44077

Tel. 216/354-2101

TWX: 810-425-2250
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® RADIO-ELECTRONICS

EQUIPMENT REPORTS
continued from page 32

the operators first (i.e., the numbers) followed
by the operation itse!lf. The method has some
advantages over more conventional algebraic
key sequences, including fewer memory-store
operations. Its disadvantages arc having to
learn a new entry method, and the unavailabili-
ty of parentheses operations.

You might ask why a computer should act
like a calculator. Isn’t this diminishing the
power of a sophisticated programmable ma-
chine? The answer is yes and no! Yes, the
computer loses its programming and general
flexibility, but only for the time you are
running this particular program; and no, it
makes available functions that are not other-

wise directly addressable.

There are times when my calculator is not at
hand or I'm already working at the PET key-
board, when it is convenient to use the PET as
a calculator in the immediate mode via PRINT
commands. But you have to realize that while
PET BASIC is an extended version of the
interpreter, many scientific functions are not
in its vocabulary. Although sine, cosine, tan-
gent and arctangent are included in the PET,
secant, cosecant, arcsine and the other trigon-
ometric functions are not. Natural logarithms
are built-in, but common logarithms which are
needed for example to calculate attenuation in
dB are not.

The Metric-Calc program has two modes of
operation that can be quickly interchanged
while saving the results of the previous mode.
In each mode a menu is displayed showing the

PROFESSIONAL TOOL CASE

Interchangeable Screwdrivers, Nutdrivers, Other Tools
and Handles —

99-1, 1-R, & 4-R Handies regutar, straight and  54CG & 66CG Diagonal Pliers {4 & 67}
57CG Needle Nose Piier {5-1/2"}

Tee ratchets}
99X2 Square Adapror
99X5 & X10 Extensions
99-38 & 39 Resmers
99-70 Awl/Scriber
98-125, 250, 312, & 811 Slotted Screw Blades
99-820. 821, & 822 Philiips Screw Blades

Pliers, Wrenches, Cutters

42H Straight Note Seizer ®

46C Adjustable Wrench 16"}
50CG Midget Sip Joint Plier (57}
51CG Long Nose Plier (6-1/2)
53CG Utility Plier (7"}

53CG Chain Nose Plier {8)
86CG Electranic Snips
103-S Wire Steipoer/Cutter
K-22 Electrician’s Knife

Sets & Kits

99-PS-40 Hex Socket Screwdriver Blades

& Handle

Biades & Handle
M-60 Mini Drivers

99-PS-60 Bristo! Muitiple Spline Screwdriver X§T-100

PS.120 Campact Convertible Nutdrivers
XL-75 Offset Ratchet Screwdrivers

600 Combination Screwdriver/Nutdriver Tooi

Screwdrivers

Slotted Screws: R-3323

55166
XST-101
d X5T-102
P-18 & 19{.0282.035)
HS-8,8,10, 11,12, 14,16,
18 Hollow Shaft
BM & 10M Magnetic

Phillips Screwss.

Hex Socket:
Nutdrivers

MODEL TC-100

Larger, more glaborate of the two cases. Contains 41 individual
tools, 16 Series 99 l 1
blades and handles, and 5 specialized screwdriver/autdriver
its. as listed, Case 119-1/2° x 131/2" x 63/4”) covered
with 8ttractive. tough. chestnut-brown, leather-grain Marvelon,
Removable three-panel, hinged paliet and trav outfitied with
elastlc 100P and transparent Plastic pocket ool holders. Solid
brass tocks, 1atches. and hardware. Padded handle. Pertitioned
bottom compartment for other tools.

Shipping
not included.

CHRISTMAS SPECIAL
$289.%

Xcelite List price $495.
Offers ends Feb. 29, 1980

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 West 45 Street, New York. N.Y.10036 212-687.2224
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keyboard operations that represent the various
calculator functions. The first mode is the sci-
entific calculator in which the five top values of
the stack are continuously displayed. Any val-
ue in the 20-level stack can be retrieved on
command. By contrast, hand-held calculators
typically display one stack element at a time
and have a stack that is only four elements
deep. Changes in stack contents are indicated
by blinking digits even when the previous val-
ues and the new values are identical. The sec-
ond operational mode provides conversions
between English and Metric, linear, area, vol-
ume, weight and temperature units.

The Cheque-Check program helps you bal-
ance your monthly checkbook statement. The
system provides a choice of six functions that
allow you to view or change checkbook entries.
Each operation is followed by an automatic
summary display that ends with the amount
your checkbook balance differs from the ad-
justed statement balance.

First, you enter the balances on the bank
statement and checkbook. Then, as you enter
checks and deposits, the total outstanding bal-
ance is displayed. After the summary display
you can review your entries and attempt to
correct the error, each correction being fol-
lowed by another updated summary. Your
final success is rewarded with a congratulatory
message. The program itself is much more
extensive than the level of necessary math
might suggest. Clear instructions and for-
mated summary displays contribute to pro-
gram complexity.

The third program is Micro-Set I (version
1.72), an improved version of a program
reviewed in the March 1979 issue. [ am happy
to report that the problems I encountered the
first time around have been corrected. Briefly,
Micro-Set [ is a programming aid that includes
the following capabilities: it can renumber
lines, delete lines, create and add from special-
ly formated ASCII program files, and report
information about your BASIC program.

| experienced one problem while trying to
combine two long programs that had a total
memory requirement exceeding 8K. [ could
not successfully add all of the second program
to the first program using the ADD command
even though the machine I used was equipped
with 24K of memory. I followed the total pro-
cedure twice. Each time the second load opera-
tion terminated at the same place. The cursor
was lost and the machine would not respond to
any operation. When power is interrupted, this
causes the loss of the program. There appears
to be some inherent program-size limitation
although there were no such warnings in the
instructions. Shorter programs did merge cor-
rectly, and combined program lengths of less
than 8K minus the memory used by Micro-Set
I are presumably all right.

Metric-Calc and Cheque-Check sell for
$7.95 a copy, and Micro-Set I costs $14.95.
All are available from Micro Software Sys-
tems, P.O. Box 1442, Woodbridge, VA
22193. R-E

SST Model T-4 Antenna
Tuner

THERE IS LITTLE QUESTION THAT THE ANTENNA
is as important as any other component in radio
communications. A properly tuned antenna
may make the difference between effective
transmission and marginal performance.
Many antennas are designed to be self-reso-
nant to conveniently match coaxial-cable im-
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Grandfather's Clock “Was
Never “Like This!

But Santa is delighted—He knows #
that the AMELECT clock is the gift
ﬁ that keeps on giving! )

RNERY

Ifyoulovecontemporarydesign butwantthe
more traditional, here is the clock for you. In
creating our own version of the ever popular
Grandfather Clock, weusethe electroniceyeto
display each second, minute, and hour, and
also the simulated pendulum motion.

The diagonal model which has no simu-
lated pendulum is available for wall mounting
or with base as a desk clock.

Our synthesized sounds composed of tic
toc, modified Westminster Chimes and
Bongs are available for any AMELECT clock.
The chimes and bongs are composed of six
frequencies, providing realistic bell sounds.
They are totally within clock cabinet.

The AMELECT clocks, cabinets may be
your choice of Cherry, Mahogany, Maple, or
Wainut hardwoods.

1 Special Christmas prices
until December 15th only

Assembled Kit Base
CL7401A Diagonal $64.50 $49.50 $9.60
CL7402 Grandpa $84.50 $66.50
Chimes $40.00 $35.00

Indiana residents include 4% sales tax.
Shipping and Handling $3.50
To order write or call 1-219-297-3320

Allow 4 to 6 weeks for delivery

MELELCT

I KCORPORATESTHD
Postoffice Box 367
GOODLAND, INDIANA 47948
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pedance. An antenna tuner, or transmatch, is
effective in providing optimum signal transfer
between a radio transmitter (or receiver) and
any antenna system.

The model T-4 Ultra Tuner from SST Elec-
tronics provides continuous operation between
1.8 MHz and 30 MHz. It can withstand 300
watts of RF power, and a built-in SWR meter
is sensitive enough for low-power CB applica-
tions.

The manufacturer claims that the tuner will
match any antenna—ecither coax-fed or ran-
dom-wire—on any frequency within its tuning
range. A switch located on the rear apron
allows you to switch between two antennas.

High-quality components are used: For ex-
ample, the 200-pF tuning capacitors have
1000-volt spacing; SO-239 connectors are used
for coax input/output attachment; and John-
son binding posts are used for random-wire
and ground connections.

One minor weakness is the location of the
low-frequency toroidal coil-—it dangles by its
own leads within the larger air-wound induc-
tor. This could result in metal fatigue and sub-
sequent coil failure as a result of continuous
bouncing and vibrations of a mobile installa-
tion. Additionally, if the toroidal coil shifts
position it could cause some detuning of the
air-wound inductor. The toroidal coil could be
secured with a dab of silicone rubber cement if
it presented a problem. In a fixed operating
location the unit performs very satisfactorily.

The accompanying instructions are very su-
perficial, they are adequate however for ac-
quainting you with the basic tuning procedure.
The schematic is only a partial diagram, and
component values are not given. None of these
criticisms affects the operational performance
of the model T-4 Ultra Tuner. The instrument
is well constructed, carefully wired and easily
met the claimed performance specifications in
our on-air tests. The Ultra Tuner sells for
$69.95 and is available from SST Electronics,
P.O. Box 1, Lawndale, CA 90260. R-E

N AV Sweks
W Zn) s sERVICE |—

“What do you have in the way of a TV
that uses an indoor antenna?”’
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Time Saving/Money Saving

Precision Tools

Coax Cable Stripper

This little tool can make the big
difference in signal reception!
Prepares cable for connector per-
fectly without nicks or scratches
and in seconds!

MODEL

UT-5800
UT-5900
UT-5901

CABLE CONNECTOR
trims RG-58/U for PL-259
trims RG-59/U for “F”

trims RG-59/U for PL-259 or
TV wall plate

for “F"
for PL-259

UT-6000
UT-8000

trims RG-6/U
trims RG-8/U

Hex Crimp Tool
For the installer using the long
crimp rings for better connector re-
tention and improved shielding—
the extremely rugged CR-596 Hex
Crimp Tool is the ideal answer.
The CR-596 is designed for crimp-
ing the “F” connector for both the
RG-59/U and RG-6/U.

W =

RIPLEY COMPANY, INC.

UTILITY TOOL DIVISION
CROMWELL, CT 06416  (203) 635-2200

6461 438W303Q
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Sabtronics new counter
gives you 600 MHz capability
for only $89.95

GATE TIME

it
Lts, Ml |

Os

This highly accurate frequency
counter can be yours at the unbe-
lievably low price of $89.95. The
Sabtronics 8610A is your best buy
today in a lab-quality instrument.
We spent our efforts where they
count: applying Sabtronics’ ad-
vanced digital technology in the
design and engineering of a superior
frequency counter — in simple kit
form.

You count your savings:
You spend a little time (and a lot less

BRIEF SPECIFICATIONS

» Frequency Range: 10 Hz to 600
MHz guaranteed (5 Hz to 750 MHz ty-
pical). » Sensitivity: == 10 mV RMS,
10 Hz to 100 MHz, prescaler mode;
50 mV RMS, 100 MHz to 450 MHz; 70
mV RMS, 450 MHz to 600 MHz » Im-
pedance: 1 M@, 10 MHz & 100 MHz

money!) for a compact bench-por-
table counter that measures up to
600MHz (typically even higher).
Measures up on every count:

It has what you want. Guaranteed
from 10Hz to 600MHz in three
ranges (typically SHz to 750MHz).
Sensitivity that holds well over the
entire range. Selectable gate time for
optimum resolution: 0.1, 1, or 10
seconds. With a stability of 0.1
ppm/°C. And the guaranteed fre-
quency range has a measurement ac-
curacy of 1 ppm + L digit
-0.0001% .

Highly accurate time base and excel-
lent ageing rate. 8-digit LED display
with automatic decimal point place-
ment, leading zero suppression and
overflow indicator.

Start counting the day you receive
it: You can assemble your 8610A in
an evening with our easy-to-follow,
step-by-step instruction manual.

Count on satisfaction: Keep our kit
for 10 days’ free trial examination.
If you’re not completely satisfied
for any reason whatsoever, simply
return it unassembled for a prompt
and courteous refund of your pur-
chase price.

Making Performance Affordable

INTERNATIONAL INC. a

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

r--————————-—-———--—————————————————1

i . . .
fangf’i 500, 600 M'-iz . Tempera_ture. 0 12.82:2:::::2 Internahonah(l)r;c;.l L:é?ﬁi Floyd Cr.,M/S 35.Dallas, TX 75243 USA I
Sta.blmy' 0.1 ppm/°C . Gate Time: | Frequency Counter Kits @ $89.95 ea. $ |
Switch-selectable, 0.1 sec., 1 sec,, i |
10 sec. « Ageing Rate: =< +5 ppml/yr |  Shipping & handling, per kit, $6.00" $ _ i
- Accuracy: 1 ppm +1 digit. < Input B erasiusidenismdd s msaiasiias $ i
Protection: 150 V RMS, 5 Hz to 10 | i
kHz; 90 V RMS, 10 kHz to 2 MHz; 30 ltlegctobed : I
&V RMS, 2 MHz to 100 MHz; 10V Ienclose [] check [ money order. (For faster delivery, send cashier’s check or money i
b RMS, 100 MHz to 750 MHz. - Power i order. F?Iease. aIIcI)_\_Ntnmefor personal checks to clear bank.) i
€  Requirement: Battery-operated, 4.5 i iharge.tlh-l Visa L] Master Charge — I
5 to 65 VDC @ 300 mA. External W S e e ) i
w  power supply, 7.5 to 9 VDC @ 300 e T i
w  mA.Size: 8"W x 6.5"D x 3"H (203 x City = [ c%s " = s Zip S i
g 165 x 76 mm) » Weight: Without bat- *US only. Canada: $7.50. Foreign, air mail, $21.00. ) o ]
36
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance
is their price.

Accurate performance you can rely
on, time after time. That's what

you expect from a quality DMM.
But don’t expect to pay as much far
it any more. Because now Sabtronics
brings you top quality DMMs with
more features and better accuracy
than other comparable units on the
market today. And they cost
surprisingly less!

We cut the price.
Not the quality.

What you get is a precision crafted
unit that features single-chip LSI
logic, laser trimmed resistor
network and a stable band-gap
reference element for better long
term accuracy. Basic DCV
accuracy is 0.1%. The Model
2035A gives you 32 measurement
ranges over 6 functions and the
Model 2037A an additional two

temperature ranges.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional
probe — its so convenient, you'll
wonder why the expensive models
haven’'t got it yet! And two-
terminal input for all measurement
functions — this eliminates lead
switching and makes your job
easier. The Model 2037A even has
a built-in temperature measuring
circuit with a -50°C to + 150°C
range (-58°F to + 302°F) and is
supplied complete with the sensor

probe. Of course, auto zero,
auto polarity and overload
protection are standard. And
you get 200 hour operation
from a single 9V transistor
battery. A low battery
indicator warns you of the
last 20% of battery life. The
large, crisp LCD readouts
allow easy viewing even
in bright sunlight.
Assembling either kit is
simple with our easy-to-
follow, step-by-step
instructions. And the
built-in calibration
references allow you to
calibrate the unit any
time, any place.

We’ve even eliminated
difhcult inter-connect
wires. All parts mount on
the PC board. The only wires you

solder are the two battery-snap leads.

Biggest value in small
DMMs

To sell hand-held DMMs with all
these features at such low prices,
we had to sacrifice profits. But we
never sacrificed quality or
performance. We are so sure that
the Model 2035A and 2037A are
the best values available that we
offer a money-back guarantee.
Examine either unit in your own
home for 10 days, and if you are
not convinced that it is the best
value for your money, return it in
its original condition for a prompt

and courteous refund of the
purchase price (less shipping and
handling). Order yours today! Use
the convenient order form or call
us with your Master Charge or
Visa number.

Making Performance Affordable

sabtronics [

INTERNATIONAL INC

13426 Floyd Circle M/S 35 - Dallas Texas 75243
Telephone 214 /783-0994

BRIEF SPECIFICATIONS: I Mail to: Sabtronics International, Inc., 13426 Floyd Circle, M/S 35, Dallas, Tx 75243.j
DC VOLTS: 100uV - 1000V, 5 ranges | Please send me ... . |
AC VOLTS: 100uV - 1000V, 5 ranges _____ Model 2035A Hand-held Multimeter kit(s) @ $74.95each............................ S o p e ol
DC CURRENT: 0.1pA - 2A, 5 ranges | Model 2035A Hand-held Multfmeter a§sembled (@x399:85/each . o N et N E ok Gt i T b |
AC CURRENT: 0.14A - 2A, § ranges Model 2037A Hand-held Mult!meter kit(s)@.389:95%eachs ol .. bwtpal o ah. S e e
Hi-OHMS: 0.1€ - 20MQ. 6 __Model 2037A Hand-held Multimeter assembled @ $119.95 each. il e s Ty | md

A 2 fAN9ES | _ WTHP-20 Touch-and-hotd Probe(s) @ $19.95. ... ..................... S [ E? e 5o el
Lo-OHMS: 0.1 - 20MQ, 6 ranges _Shipping and Handling @ $5.00 perinstrument® ............ ... ... $. il
TEMPERATURE: -50°C - +150°C | For delivery In Texas, add 5% Sales Tax ................... = R e e i |
(-58°F - +302°F), 2 ranges tenclose [1check L[Imoneyorder [] MasterCharge [ Visa TOTAL....$_ = 1
(Model 2037A only). I (Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.0.D. I

Gharge my credit card # S Expiry Date S - = — =

WEIGHT: 11 02. (excl. battery) Name < - » S, I
OVERLOAD PROTECTION: 1000V DC
or ACpeak all votage ranges; 250V DC | Street—— R R ae N R T —— Al = |
or ACpeak all Ohms ranges; 2A/250V @iy L= S _______ State M S Zip _——
fuse all current ranges. J *Continental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail. _]

6,61 43AW303A
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Yesterday you could admire all-band
digital tuning in a short wave receiver.'

Today you can afford it.

.';'/' 'i."/

Tune in the Panasonic Command Series™ tuning control to prevent ‘'backlash.’ Separate
top-of-the-line RF-4900. Everything you want in wide/narrow bandwidth selectors for criso reception
short wave at a surprisingly affordable price. even in crowded conditions. Adjustable calibration
Like fluorescent all-band readout witn a five-digit for easy tuning to exact frequencies. A 3FO pitch
frequency display. It's so control. RF-gain control for

accurate (within 1 kHz, to
- be exact), you can tune in
a station even before it's
broadcasting. And with the
RF-4900’s eight short wave
bands, you ¢an choose any
- broadcast bezween 1.6 and
31 MHz. That's all short wave
bands. That’s Panasonic.
And what you see on the

improved reception in strong
signal areas. An ANL switch.
Even separate bass and treble
controls.

And if all that short wave isn't
enough. There's more. Like SSB
(single sideband) amateur radio.
All 40 CB channels. Ship to shore.
Even Morse communications.
AC/DC operation. And with

outside is just a small part of what Pan_asomc gives Panasonic's 4” fuli-range speaker, the big sound of
you inside. There's a double superheterodyne AM and FM will really sound big. There's also the

- system for sharp reception stability and selectivity Panasonic RF-2900. it has most of-the features of

- as well as image rejection. An input-tuned RF : the RF-4900, but it costs a lot less.
amplifier with.a 3-ganged variable tuning capacitor The Command Series from Panasonic. if you had
for excellent sensitivity and frequencylinearity. ~ shor; wave receivers as good. You woueldn t still be
Ladder-type ceramic filters to reduce frequency read:ng. You'd be listening.
interference. And even an antenna trimmer that *Short wave reception will vary with antenna, weather cenditions,

= k ic | i d other factors. A Asid:
i ehdngenine ront ot adimela oIt | B o e
- To help you contral all that sophistl "gt_ed : : . ‘
_ circuitry, Panasonic's RF-4900 givesy?u alithese -

~ sophisticated controls. Like an all-gear-drive 1ust shghtly ahead of our t:me
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RADIO-ELECTRONICS
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Sworn to secrecy, | was ushered in the hi-fi listening room at the
Heath Company plant in Benton Harbor, Michigan early last
June. And that’s when [ first saw the new Heath projection
color TV system. | remember remarking then on the really
bright picture it produced (even in that brightly lighted room
with its overhead fluorescent lighting) and the anticipated low
price of the set. Today I'm free of my promise and in this
exclusive preview report can reveal to you the details of what 1
consider a rather fantastic color TV projection system.

First let’s take a took at what this set is and what it isn’t. It is
in the new Heath Catalog, neatly numbered as their model
GR-4000 (all Heath color TVs are given a GR number). It has
been named the Star Projection TV Kit and carrics a price tag
of $2195 including the wall-mounted screen. An optional stand
for the viewing screen that makes the screen portable and easy
to mount will sct you back an additional $79.95. It’s important
to note that the $2195 price tag makes it really worthwhile to
build this kit. I don’t believe that you can find a comparable set
for less than $2600 or $2700. And that makes the 40 hours it is
likely to take you to build the set worth $400 or $500.

As the title of this article points out, the Star Projection
system delivers a picture that measures 6-feet across the diago-
nal of the screen. That’s the same way that we measure that
19-inch, 25-inch or 26-inch set you now watch. [t means that the
GR-4000 delivers a picture that is eight times as large as that or
the screen of a 25-inch set. For the rest of the specificatiohs of
the unit, check the table on this page.

Inside the chassis

Unlike the GR-2001, this projection set is not a state-of-
the-art receiver. It does not have digital tuning with random
access. It does not put the time or channel number on the screen.
It does have a very solid and very conventional solid-state chassis
right up through the video amplifiers. There it starts getting
different, so there is where we will start looking at the circuit.

In this set there are three separate 3-stage video amplifiers—
one for the blue, one for the red and one for the green. All are
fed directly from the output of the chroma demodulator. The
three stages consist of a matrix amplifier, a driver and an output.
All are solid-state stages as is the entire set with the exception of
the picture tubes.

The video signals are applied to the cathodes of the three
separate projection tubes. The face of each CRT is coated with a
different color phosphor—Ilike the video amplifiers one is blue,
one is red and one is green. As the electron beam strikes the
phosphor, the phosphor lights up, emitting that color from its
surface.

The intensity of each electron gun is controlled by chroma
information fed to its cathode. By projecting these colors from
the three tubes, through a lens system onto a screen and careful-

BAD

ly overlapping the three pictures and by varying the intensity of
the colors being projected, different colors, including white, can
be produced on the screen.

Vertical and horizontal deflection of the electron beam in
each projection CRT is controlled by two sets of deflection coils
in the yoke mounted on the CRT, just as is done in a black-
and-white set. As current flows through the horizontal coil the
electron beam is drawn across the screen. As current flows
through the vertical coils the beam traces down the screen.

The picture that is created by the electron beams on the
phosphors of the projection tubes is projected onto the 6-foot
screen through a lens system. The lenses and the CRT’s are
carcfully prealigned so that when the projector is positioned the
proper distance from the screen, the three pictures overlap to
produce a giant, but otherwise conventional color TV picture.

Setting up the screen

While we’re talking about the screen let’s break away from
the circuitry for just a moment and talk about screen location.
When you select a place for your screen, you must first consider
the dimensions of your room, room lighting and traffic and
where people will sit when viewing the set. For good TV view-
ing, people should be seated further from the screen than the
distance between the screen and the projector. Since the projec-
tor must be positioned 7-feet from the screen for proper focus,
viewers should be seated at least 9-feet from the screen.

The screen itself has a textured reflecting surface that acts
like a mirror. It will reflect any /ight striking its surface. Any
light source (such as a window or a door) that permits light to
shine on the screen will also be reflected, and will detract from
the picture brightness, contrast and viewability. Because of this
problem it is important that the user position the screen so that
it is in front of (on the same wall as) the light sources, rather

GR-4000 SPECIFICATIONS

Antenna Input Impedance: 75 ohms, with internal UHF/
VHF splitter. Tuning Range: UHF channels 14 through 83,
VHF channels 2 through 13. AFT Pull-fn Range: 0.7 to 1.8
MHz. Audio Output: 5W at speaker and external 8-ohm
speaker jack. Total Harmonic Distortion: Less than 0.5%.
30-dB Sound Quieting: Greater than 100 dB at 1V. Video IF
Bandwidth: 4.08 MHz at 6-dB down. Peak Picture Sensitiv-
ity: Greater than 100 dB. Video Cassette Recorder: IV com-
posite video in/out at 75 ohms, 0.75 VRMS audio in/out at
600 ohms. Projector Lenses: 127-mm focal length, fl.0/1.
Projector Distance From Screen: Approximately 98 inches.
Screen dimensions: 45" high x 60” wide. Projector Dimen-
sions: 28” high, 16%” wide, 32” deep. Power Require-
ments: 120 VAC, 60 Hz, 150 watts.

7
/ /
b
I
/
/ /
/ / 7 A
, Yy
[ / g /) S
, /)L
//‘, ///’/

FIG. 1—LOCATE THE SCREEN WHERE LIGHT from doors and windows cannot reflect off its surface.

Good and bad screen locations are illustrated above.
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than across the room from them. Figure 1 illustrates both good
and bad screen positions and shows how light can be reflected
back from the screen.

You've also got to be careful when setting up the screen to
allow for traftic patterns (people traffic) through the viewing
room. You certainly won’t want other members of the family
walking between the projector and the screen. Nor will you want
them bumping into the screen. While the screen is not fragile—
it can be handled with bare hands; it can be washed—it is not
indestructable. If you should knock it down it could crack, so be
careful. Also be careful when you hook up antenna, power,
external speaker or VCR connections.

The projector sits in the middle of the floor. Remember it
must be 7-feet from the
screen. So you will have
to be careful to run cables
under carpets, around be-
hind furniture or through
protective trip-free con-
duit.

The audio system

The Star Projection
TV has three separate au-
dio outputs. First there is
the connection to the in-
ternal speaker. Thisisa 6
x 9-inch oval speaker that
can handle the full 5-watt
output of the audio am-
plifier. And if you refer
back the specifications
box once more you’ll note
that third harmonic dis-
tortion is less than 0.5%.
That means really good
sound from the built in
audio system. Second
there is a jack for direct
connection to an external
speaker. It too has the
low distortion 5-watt au-
dio signal available and
offers an 8-ohm imped-
ance. Third is the audio
output intended for use
with a video tape record-
er (you can also use this
output to connect to your
hi-fi system’s auxilliary
input). It delivers 0.75
VRMS at 600 ohms.

Features and
construction

Plan on spending 40 hours to build this set. Some readers will
find they can do it faster and some will need even more time, but
al whatever pace you work take the time to doublecheck your-
self. I've built more than one kit so hurriedly that when I was
finished, I'd find that I’d have to spend the time [ saved in
asscmbly on troubleshooting.

When looking over the assembled unit (I have not built one of
these so | cannot give you a personal report on assembly) I
quickly noticed the relatively open chassis. In addition the plug-
in 1Cs and circuit boards make any needed troubleshooting that
much simpler. The chassis swings back to improve accessability.
All convergence control are located on the upper chassis where
they are easy to reach. Separate focus controls for each of the
three projection tubes helps keep pictures sharp. To help speed
construction, the picture tube-lens assembly, high-voltage pow-
er supply and UHF and VHF tuners are all factory assembled
and adjusted. A built-in crosshatch generator makes it possible

(e

INSIDE THE PROJECTION TV CABINET you can get a good look at the chassis. It really isn’t
very different from any other high-quality TV receiver.

to reset convergence without external instrumentation. And as
in other color TV’s in the Heath kit GR series, there’s a test
meter included for making circuit checks before the projector is
plugged in and turned on. It can also be used for servicing at a
later date should repairs become necessary.

The electronics

Included in the circuitry is AFT (automatic fine tuning) and
an exclusive Heath LC filter to maintain IF alignment and
reduce drift, keeping the picture in tune when you switch chan-
nels. Heath says the [F amplifier never needs re-alignment.
Special black-level clamps maintain constant blacks and greys
for more accurate brightness levels.

Bridge-type power
supplies are used for
maximum voltage regula-
tion. A ferro-resonant
power transformer keeps
supply voltages constant
even when line voltages
drop too low or climb too
high. Proper voltage reg-
ulation guarantees con-
stant brightness and pic-
ture size, even during a
brownout.

The antenna splitter is
built-in. This means only
one anlenna connection is
required. And only one
antenna cable to run
across your livingroom.
The true 75-ohm antenna
hookup combined with
shielded tuners helps
when you’re hooked up to
a cable system by mini-
mizing stray pickup of
off-the-air signals.

Reception problems
All TV receivers are
subject to the same re-
ception problems—
ghosts, focus, noise, etc.
Unfortunately, as the pic-
ture gets larger these
problems become more
noticeable. That little
spot of ignition noise on a
19-inch screen is now a
- foot long. So it is vital
L that you provide the best
signal possible to your
projection set. Don’t
skimp. You've spent $2195 and a lot of your time so make sure
you have the very best antenna for your area. Use the best coax
or foam-filled twin lead. If you need a preamplifier, get a good
one. You won’t be sorry if you do, you will be sorry if you
don’t. R-E
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4-Bit Bipolar
Microprocessor

The IDM2901A bipolar microproces-
sor from National Semiconductor is a 4-
bit slice designed for high-speed applica-
tions in high-performance central pro-
cessing units and programmable control-
lers. Figure 1 is the block diagram of the
IDM2901A. It includes a high-speed
ALU (Arithmetic Logic Unit), a microin-
struction decoder, a 16-word by 4-bit 2-
port RAM, and the necessary shifting,
decoding and multiplexing circuits. The
microprocessor has tristate outputs and
four status flags. The 16-word memory
has two 4-bit outputs that are indepen-

dently addressed by two separate address
fields. In other words, two memory loca-
tions can be read simultaneously; for
example, to be used as inputs to the ALU.
Writing is done through a single addi-
tional input port, each bit of which is fed
through a 3-input multiplexer.

The ALU performs binary addition
and subtraction, as well as OR, AND,
exclusive OR and exclusive NOR logic
operations. An inhibit on either of the
ALU inputs is equivalent to a zero
operand. A left or right shift can be
performed with an arithmetic operation

in the same machine cycle.

Processors can be cascoded for longer
word lengths in 4-bit multiples. Carry-
generate (G) and carry-propagate (P)
outputs are used for carry-look-ahead for
high-speed operation when units are cas-
coded. The IDM2901A uses low-power
Schottky technology, and operates with
clock frequencies of up to 20 MHz and
read-modify-write cycle times of 60 ns.

Data sheets are available from National
Semiconductor Corporation, 2900 Semi-
conductor Drive, Santa Clara, CA
95051. R-E
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FIG. 1—BIPOLAR BIT-SLICE MICROPROCESSOR, biock diagram of the IDM2901A.
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FRED BLECHMAN, K6UGT

LAST MONTH WE LOOKED AT DIALERS AND
feature phones, DTMF dialing and instal-
lations, and a Comparison Chart summa-
rized the characteristics and features of
19 units. This month we will examine
each of the units in detail, in alphabetical
order. All units (except the TRS-80 Dial-
er Program) are supplied with AC wall-
plug transformers, and have adequate
instruction manuals for normal use. Most
units are also usable with PBX (Private
Business Exchange) and WATS (Wide
Area Telephone Service). However, if
your intended use is special in any way,
write the source listed with specific ques-
tions. All units carry reasonable guaran-
tees (at least 90 days; some 1 year).
Blechman Enterprises, 7217 Bernadine
Avenue, Canoga Park, CA 91307: The
TRS-80 Dialer Program is a microcom-
puter cassette tape containing a program
written in the BASIC Language for the
Radio-Shack TRS-80 Level II Micro-
computer. The tape is supplied with a
program listing and instructions for en-
tering up to 500 names and telephone
numbers in a 16K RAM memory TRS-
80 (or about 40 numbers with a 4K mem-
ory). A simple serial telephone interface
can be built for less than $5 using stan-
dard components. The program shows all
names entered in memory in alphabetical
order on the display screen. You type in
the desired name on your keyboard and
the computer puts the name and phone
number (up to 14 digits) on the screen,

Telepho

| {

Dialers

Part 2— We’ve gone over the basics of automatic dialers, DTMF
dialing and feature phones. Now we are going to take an in-depth
look at the features and characteristics of the units listed last month.

then actually pulse-dials the number.
(The pulsing speed is set by the user in
the program.) When the party at the oth-
er end answers, you hit ENTER and the
screen tells you that you’ve been charged
for one minute so far, displays running
seconds and updates the minutes charged
every 60 seconds! You can stop the tim-
ing at any time and either redial the last
number, or relist all names, or dial any
number from the keyboard. The timer
automatically resets to zero.

If you have a computer other than the
TRS-80, the documentation (listing and
instructions alone—no tape) are $5. You
will probably be able to modify the pro-
gram to run on your machine if you have
expanded BASIC.

Ford Industries, Inc., 5001 S.E. John-
son Creck Blvd., Portland, OR 97222:
(Phone toll free (800) 547-4683 for local
distributor). These units carry the Code-
A-Phone brand name. They make seven
different units, of which two, The Dialer
I1 and III, are distributed by JS&A. The
others are described here.

The Electronic Dialer I is a very basic
unit with no display and few special fea-
tures. It is one of the most compact and
stylish dialers available, but has a rela-
tively low capacity of 16 numbers in
memory (up to 15 digits each). Program-
ming (with 3 button under a lift-up cov-
er) is easy. Two silver-oxide watch batter-
ies (supplied) provide power-failure back-
up to the memory. The button layout is

WwWWW.americanradiohistorv.com

ELECTRONIC DIALER 1 from Ford Industries.

very orderly and a large space next to
each button is provided for writing the
stored name on easily replaceable ruled
cards (extras supplied). Ten or 20 pulses-
per-second (pps) dialing speed is selected
with a switch. A CANCEL button allows
you to break the connection if the line is
busy and a dial-tone reappears automati-
cally if the phone is not hung up—so you
can try again. A special HOI-163 dual
modular adapter is supplied for easy plug-
in installation, with special instructions to
telephone installers for the unusual
cases.

The Electronic Dialer VI is just like
the Dialer II1 (See JS & A listing), but
has tone dialing as a switch selected
option, in addition to 10 or 20 pps.

The Electronic Dialer 32 is a double-
capacity version of the Electronic Dialer

6,61 438W3030
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H1. Tt uses a two-position memory switch
so that each of the 16 buttons can be used
for two distinct programmed numbers.
Of course, you must be sure to put this
1-16 or 17-32 selector switch in the cor-
rect position, or when you push a button
you may dial the wrong number! The dis-
play however, verifies the number being
dialed. The CANCEL button, which is
physically replaced by the two-position
selector switch, is not needed; the ON/OFF
switch does this.

The Deluxe Electronic Dialer has 32
separate buttons, each with a large space
alongside to write names on removable
cards. A '/~” high 4-digit clock reads
hours and minutes, and a second smaller

DELUXE ELECTRONIC DIALER is also from
Ford Industries.

display reads the phone numbers being
programmed or dialed. A moving decimal
point shows the digit being dialed. The
built-in speaker allows hands-off dialing
and a volume control is used for confer-
ence calls—that is, the person on the oth-
er end of the line is heard through the
dialer’s speaker (although you must speak
directly into the telephone to your party).
A 3-way position switch selects 10 or 20
pps or tone dialing.

The Memory-Phone is a push-button
feature phone with a 16-number memory.
A one-way spcaker allows hands-off dial-
ing. Non-programmed numbers are
dialed with the pushbuttons, and you can
redial the last personally-dialed number
by pushing the ON button and then the #
button—all this without lifting the tele-
phone. Instead of a loud bell, the Memory
Phone uses a gentle electric tone ringer.
There is no display—but neither does a
regular phone have a display! Dialing is
performed only at 10pps.

Heath Company, Benton Harbor, MI
49022: The only dialer we found sold in

—_—

HEATH ELECTRONIC DIRECTORY/DIALER
model GT-1217

kit form is the Heath Electronic Directo-
ry/Dialer. The manual is up to Heath’s
normal high standard, and no errors were
noted. Assembly time was 2'/2 hours
working slowly and carefully. A small
portion of the printed circuit board has 2
relays and an integrated circuit pre-
assembled and soldered to it to qualify
the unit for FCC approval. A 9-volt bat-
tery is used for memory-power back-up.

The finished unit is very easy to pro-
gram and use, with three LED’s showing
READY (phone off the hook), PULSE (dial-
ing—10pps only) and STORE (used when
programming). You can redial without
hanging up the phone. Just push REDIAL
and the phone disconnects for 22 sec-
onds, then reconnects and dials. You can
also hold the last number dialed in memo-
ry by pressing REDIAL.

The memory holds only 16 numbers,
with 8 buttons in two columns staggered
to allow a single name list between them.
The name list is a dull-finished plastic
strip that allows you to write in pencil and
erase and reuse any number of times—a
very worthwhile feature not found on any
of the other units reviewed. Also, the
name strips are pre-printed so that EMER-
GENCY, FIRE and POLICE will appear on
the strip if you desire, or they can be cut
off. A clear plastic removablie window
protects the written names. The back
panel has two slots for wall mounting if
desired. Connection to the phone line is
through a 12-foot cable and interface
block that you wire as part of the kit.
Although this unit lacks some exotic fea-
tures, it’s very simple to learn to use, and
wall-mounting can save desk space.

HI-TEK Corp., Consumer Products
Division, 12311 Industry, Garden Grove,
CA 92641: There are SIX Autotouch by

AUTOTOUCH M60 from Hi-Tek

Hi-Tek models available or planned by
Christmas of 1979. Only the M20 low-
end and M60 high-end are shown in the
chart to save space. The M20 has a 10/
20pps switch and re-dial capability, and
will allow programming up to 24 digits
using adjacent storage locations. The
M40 ($199.95) is the same with 40 stor-
age locations, and the M60 (3249.95) is
the same with 60 locations. The M42
($229.95) is the same as the M40 but
with a speaker added for hands-free dial-
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ing, and a HoOLD button. The M62
($279.95) is the same as the M42, but
with 60 storage locations. The top-of-the-
line M63 adds tone dialing, a 12-digit
LED display, clock, elapsed-timer, alarm
and will redial a busy number automati-
cally 17 times. Also, each storage location
will hold 17 digits, and two adjacent loca-
tions can be used for a total of 34 digits!
Easy programming is a feature of all the
autotouch units.

Integrated Circuits Packaging, Inc.,
750 North Mary Ave., Sunnyvale, CA
94086, Attn: Cliff Denchfield, Marketing
Director: The Superphone 7700 is a full-
feature telephone, calculator, clock,
alarm, calendar, call timer and 20 number
dialer, with last number redial and manu-
al dial capability. Dialing speed is 10pps
only. The 8-digit calculator can be used
anytime except when dialing (even during
a call). When the 4-digit clock is dis-
played, A or P (for AM or PM) is also
displayed, as well as the day-of-the-week
and date-of-the-month, and a dccimal

SUPERPHONE 7700 from Integrated Circuits
Packaging, Inc.

point blinks each second. The month is
not displayed, but is held in memory so
that the proper number of days per
month is correct (except on leap year!)
The keyboard is like a Touch-Tone
phone, but with 8 additional keys for dial-
er, clock, calendar, timer and alarm func-
tions. The keys are clearly marked, and
the white non-standard keys are protected
with plastic covers.

It takes a while to get familiar with all
the various features the Superphone 7700
offers. The elapsed timer, which reads
minutes and seconds and has a I-second
blinking decimal, can be activated at any
time (except when dialing). It stops auto-
matically when the phone is hung up and
“freezes” (including the blinking deci-
mal) until you press a button, so you can
jot down the time anytime after the call is
completed. It can also be used without
the phone off the hook, and stopped man-
ually. The single alarm buzzes for 2 sec-
onds, and can be set for any hour and
minute setting, AM or PM.

If you get a busy signal when calling,
press REDIAL and even without hanging
up, a dial-tone reappears and the last
number redials. The Superphone 7700
connects to the phone line just like any
regular telephone, except the wall-plug
transformer normally is also plugged in.
Unlike the other feature phones tested,
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the internal rechargeable batteries not
only hold programmed numbers in mem-
ory, but also allow the Superphone 7700
to dial—up to two hours—if there is a
power failure! Five different colors are
available: white, antique white, beige,
brown and black. There are two models.
The American model (7710) and the
European model (7720) that comes with
a 220V adapter and displays time in the
24-hour mode. (Contact CIiff Dench-
field, Marketing Director for European
model prices.)

JS & A National Sales Group, One JS
& A Plaza, Northbrook, IL 60062: The
Code-A-Phone Electronic Dialers 11 and
111 are made by Ford Industries and dis-
tributed by JS & A (among others). They
are step-up versions of the Ford Electron-
ic Dialer I, previously described. The
Dialer 11 ($149.95, not shown in the
chart) has the added convenience of a
built-in speaker to alilow hands-free dial-
ing. The Dialer 111 has the spcaker plus a
display that shows the number being pro-
grammed or dialed, with a decimal point
that follows each digit as it is dialed. Oth-
erwise. these units are virtually identical
to the Dialer I in appearance and func-
tion.

The Busy-Buster is a feature phone
with several special capabilities but one
primary purpose—to bust through the
busy-number barrier! You dial a number
in the normal way, with regular pushbut-
tons (although the Busy-Buster actually
dials with either 10 or 20pps, switch
selected). If the line you're calling is
busy, hang up and press a black button on
the Busy Buster. A green light goes on.
Forty seconds later the red LED pulses as
Busy Buster redials the number! If it gets
a busy signal again, it automatically dials
again after another 40 second wait. It
keeps doing this for up to 30 minutes! If
your call goes through, you hear a loud,
piercing tone from a piezo element. If you
get an incoming call during the 40-second
redial pause or you wish to make an out-
going call, the Busy Buster patiently
waits for you to hang up, and then goes
back into the automatic redialing mode!
Also, by picking up the receiver and
pressing the “*" button, the Busy Busier
re-dials the last manually-dialed number,
without forgetting the busy number. The
automatic redial mode is cancelled by
simply pressing the “#” button. You can
dial up to 12 digits, including pauses pro-
grammed by the *“#” button.

The Busy Buster is built into a modi-
fied ITT telephone case, but with a sur-
prising amount of circuitry and versatility
not found in a regular phone. The normal
adjustable-loudness bell is retained. The
Busy-Buster connects to the phone line
with a modular plug, like a regular tele-
phone, but with the addition of a wall-
plug AC power pack. No batteries are
needed.

Leisurecraft Products, Ltd., 28 S. Ter-
minal Dr., Plainview, NY 11803: The

WEBCOR DIAL-A-TRON model 747 from Lei-
surecraft Products.

Webcor Dial-A-Tron model 747 is the
only truly-portable dialer in this survey.
Six “C” cells (included) provide adequate
power for phone dialing as well as memo-
ry, although the AC adapter is recom:
mended for normal use and required for
pulse dialing. The Dial-A-Tron has
switch selected pulse (10 or 20pps) or
tone dialing. It can even be acoustically
coupled to a telephone that has a tone-
dialing exchange. By simply placing the
phone mouthpiece over the Dial-A-Tron
speaker, and putting the Dial-A-Tron in
tone-mode dialing, the speaker tones
“dial” any of the programmed numbers!
This means the Dial-A-Tron does not
have to be plugged into either the phone
line or the AC line for programmed tone
dialing. Manual dialing is not provided

Thirty-two 10-digit numbers can be
held in memory and displayed during
programming or dialing. Another unique
feature is a HOLD button, with flashing
LED, cven if your phone doesn’t have
one. A volume contro! allows group lis-
tening, and a hidden directory tray slides
out from the front of the unit for refer-
ence. Special buttons hold long distance
and access codes in memory.

Panasonic Consumer Affairs, One Pan-
asonic Way, Secaucus, NJ 07094: The
Easa-Phone KX-T1210 has the lowest
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PANASONIC EASA-PHONE mode! KX-T1220

height of any of the units in this survey,
and is first class in appearance and opera-
tion. The top and sides of the cabinet are
simulated wood. The AC adapter plugs
into a socket in the rear of the unit, and
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two back-up pencell batteries fit in a com-
partment at the bottom. Thirty-two indi-
vidual clearly labeled keys are used, with
plenty of write-in space for programmed
names alongside the keys on long slide-
out cards. Ten of the call keys are also
used for programming. Underneath a
flip-top panel are some additional pro-
gramming buttons. A flip-top wire frame
raises the rear of the unit for better visi-
bility, if desired, and a special bracket and
screws are provided for optional wall-
mounting.

Up to 30 digits can be stored in adjoin-
ing memory locations. Hands-off dialing
is set at 10pps, and a speaker is built-in.
The programming keys even beep for
entry verification. Programming and op-
eration are simple. If the called party
doesn’t answer, the unit turns off auto-
matically after the phone rings for ap-
proximately 1 minute. If the unit gets a
busy signal, it automatically turns off
after about seven seconds. However, sup-
pose you wish to redial the last automati-
cally dialed number; simply press the
REDIAL button. If the line is busy or no
one answers, the unit stops calling. But
after about 30 seconds it will call auto-
matically again and repeat this sequence
16 times before giving up! You can be
nearby listening to the speaker, but don’t
have to lift the phone unless the connec-
tion is made.

The KX-T1220 is almost identical, but
has several step-up features. A 12-digit
green fluorescent '/s inch high display
shows digits when programming or dial-
ing. Pulse dialing can be selected at 10 or
20pps. and a volume control is provided
for the speaker.

Radio Shack, Forth Worth, TX 76102:
The Automatic Telephone Memory
Dialer DuoFONE-32 is available at all
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DUOFONE-32 trom Radio-Shack

Radio Shack stores, or mail order. Al-
though it is one of the least expensive
dialers in this survey, it has more useful
features than many of the others. It holds
32 programmed numbers in memory, us-
ing 16 buttons and an A-B selector
switch. The slanted LED display not only
shows each number as it's being pro-
grammed, but when you memory dial the
entire number is displayed (up to 7 digits
and a hyphen at a time) and each digit
blinks as it is being dialed. The display
normally shows hours and minutes with a
1-second blinking hyphen, but press the
timer button and you have a minute/sec-
ond elapsed timer that stops and holds
when the timer button is pressed again.
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You can then either clear the timer, or
accumulate total time for several calls.

Programming is very straightforward
using some additional buttons under a
lift-up cover. There are REDIAL and CAN-
CEL buttons to make operation simple.
Unfortunately, the cover has no lifting
tabs and is difficult to grasp. Also, the
A-B programming switch is marked in a
confusing manner that seems backwards.
When the cover is lifted, the name cards,
on which you can write 16 names, are
easily replaced, and extra cards are sup-
plied. Thoughtfully, Radio Shack also
provides red self-adhesive stickers labeled
DOCTOR, HOSPITAL, POLICE, FIRE and AM-
BULANCE to stick on the name cards if
desired.

Installation is extremely simple. Plug
in the AC adaptor, plug your phone into
the dialer and insert the dialer modular
plug into your phone jack. The AC
adaptor cord and modular plug from the
dialer are each over 6 fect long. Three
pencell batteries are used for backup
memory power. A 10- or 20-pps dialing
speed switch is on the back. The pulsing
relay is easily heard when in operation; a
reassuring sound. Also, if the phone is left
on the hook when a programmed button
is pressed, the unit displays the number
and pulses, but does not actually dial, so
you can confirm the stored number. The
last number dialed can be held in a redial
memory, and a cancel button stops any
dialing in progress.

Royce Electronics Corp., 1746 Levee
Road, North Kansas City, MS 64116:
This feature phone holds up to 35 num-
bers in memory (including specially-
labelled POLICE & FIRE buttons) and has a

FREEDOM-DIALER from Royce Electronics

relatively large wide-angle LED display
that normally changes every five seconds
from time (hours, minutes, seconds) to
month and date. When programming or
dialing, the numbers appear on the dis-
play. When the elapsed time is com-
manded, minutes and running seconds are
displayed until the phone is hung up or
the CANCEL button is pressed. The 20
keys are color coded, with brown for
memory programming, orange for time
and date programming, blue for police,
red for fire and beige for numbers 0-9.
The keys are labeled on the front panel
below each key-—rather than on the key

tops—and this is confusing until you get
used to it.

Automatic dialing first requires press-
ing the A/DIAL button, then the storage
location number. Hand dialing is sup-
ported, with a 10 or 20pps switch under-
neath. Redialing the last number dialed
(either manually or automatically) is ac-
complished with a single button.

When using the elapsed timer, a piezo-
electric element sounds a reminder at 2-
minutes and 48 seconds that 3-minutes (a
minimum billing time on operator-as-
sisted calls) is coming up. The piezo ele-
ment also is used in place of the telephone
bell, with a distinctive, pleasant tone.

A convenient phone number reminder,
including operating instructions, is also
supplied. It fits under the Freedom Dialer
and pulls out when needed. Rechargeable
batteries hold numbers in the memory for
up to 3 hours, but the AC adapter is
required for dialing.

Technology Applications Corp., 2660
Marine Way, Mountain View, CA
94043: The original Rapidial is an ex-
tremely versatile dialer in a small hand-

RAPIDIAL from Technology Applications

held calculator style case. Color-coded
snap-action keys program 20 memories
plus a re-dial memory, or allow hand dial-
ing. The memory keys are blank, but lots
of self-adhesive pre-printed and blank
labels are supplied to identify memory
contents. Hands-off dialing is supported
by a small speaker, and the unit automati-
cally disconnects from the line at the end
of 30 seconds if you haven’t picked up the
phone.

The Rapidial is the lowest price tone-
dialing unit available, with a 10pps
switchable option for non-tone ex-
changes. The 8-digit LED display lets
you see the numbers being dialed, or held
in memory at each location. You can
redial the last number dialed. Special but-
tons are used for 1, “0”, PBX or
WATS acquisition. Because Rapidial
uses true DTMF Touch-Tone, it can be
even used effectively for rapid dialing
with specialized tone systems.

The Rapidial, despite its many fea-

tures, has very compact circuitry all on a

single, small PC board—by far the best
packaging of the units reviewed.
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The Rapidial manual includes use for
electronic banking, installation on multi-
line phones and international calls. Using
DTMF, where such service is provided,
Rapidial can be used for scheduling cable
TV programming, credit verification/
authorization, voice-response computer
access, stock exchange floor paging and
ordering (via FM transmission) and secu-
rity alarm dialing. Hams can utilize the
DTMF mode for repeater access by con-
necting the Rapidial output to their
microphone circuit. Similarly, Rapidial
can be used with mobile telephones.

The Rapidial IT s the lowest-priced
assembled dialer we found. It uses 10pps
dialing (no DTMF), and two discrete
LED indicators replace the digital display
and speaker. Otherwise, it has the same
small size, compact circuitry and excel-
lent features of the Rapidial.

Wintron Merchandise Corp., 1 10 West
40th St., NY 10018: The Otron CD8050
(other models may be available by the
time you read this) is the Cadillac of dial-
ers. In addition to holding 20 phone num-
bers in memory (2 banks of 10, switch-
selected) it displays up to 14 digits on a
relatively large display, has keys that
“beep” when pressed for audible entry
verification, functions as a 12-digit 5-
function calculator or 6-digit clock when
not dialing, has FIVE programmable,
repeatable AM/PM beeping alarms, and
automatically disconnects from the line
after 90 seconds of hands-off dialing.
Numbers can be dialed manually, with
single-button redial of last number
dialed. A volume control sets speaker
loudness. Five discrete LED indicators
keep you informed of status (dial, calcu-
lator, time-setting, upper or lower memo-
ry bank). Separate key pads are used for
number entry and memory locations.
Surprisingly, although a 6-digit is includ-
ed, an elapsed time mode is notr provid-
ed.

COMPUTER DIALER model CD-8050 from Win-
tron Merchandise.

Using all these functions takes some
training, but the detailed manual guides
you through the procedure with lots of
ittustrations.

Incidentally, one switch is shown, but
not described in the manual. The DIALER-
TEL switch on the back of the unit must
be placed in the DIALER position for key-
board dialing-—but this disables your reg-

continued on page 98
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THE PERSYN PERCUSSION SYNTHESIZER SYSTEM DESCRIBED IN
the September and October 1979 issues is a versatile instrument
capable of synthesizing most any simple drum sound, gong,
chime and other metallic sounds plus special effects. To compli-
ment this low-cost, versatile system, two additional accessories
are described here that will greatly increase the system’s capa-
bilities.

The two conventional percussion sounds that could not be
generated by PerSyn are the snare drum and cymbal. Both these
sounds can be synthesized with a triggerable envelope-shaped
white-noise source and, in the case of the snare drum, a coinci-
dent drumstick strike pulse. The Snare accessory described here
produces both these effects. It can also be triggered with a pulse
generator to create such effects as a stcam engine and biplane.

The other accessory described here is a 3-channel, 8-bit trig-
ger-pattern generator. This device produces three distinct 8-bit
repeating trigger sequences. Each channel can trigger a PerSyn
Generator and/or Snare accessory. Each bit in each pattern is
user selectable on or off. This device will allow your PerSyn to
double as a complex rhythm unit which will allow you to play
while the sequencer is operating. Such features as /s or %4 time
selection, a CANCEL footswitch provision and start-of-pattern
visual indication are included.

Both accessories use standard components and construction
techniques and can be powered from the PerSyn TAP jack.

The snare accessory

Circuit operation: Referring to the schematic diagram in Fig.
1, we see that the emitter-base junction of transistor QI is
reverse biased to produce an approximate white noise signal that
is AC-coupled through C1 to the input of amplifier IC1-a. The
output of 1CI-a in turn drives transconductance amplifier 1C2.
The output signal amplitude of 1C2 is determined by the voltage
applied to pin 5.

Percussio
Synthesiz

INSIDE VIEW OF THE SNARE accessory.

Accessories

The PerSyn Percussion Synthesizer described earlier is a
versatile instrument that generates the sounds of many com-
mon instruments. Round-out the range of percussive effects
with these two easy-to-build accessories.

JAMES BARBARELLO

A positive-going trigger pulse applied to J1 (or J2) is inverted
by Q2 and AC-coupled through C3 to trigger the 555 timer,
IC3. When triggered, 1C3 produces a 25-millisecond positive-
going pulse with a base voltage of —9 volts. This pulse quickly
charges C6 through R16. After reaching its peak value, the
voltage on C6 begins to exponentially decrease. The time for C6
to discharge is determined by the values of R13, R16 and the
setting of DECAY control R14. During this discharging period,
diode D1 is reverse-biased as the output of 1C3 returns low. This
prevents 1C3 from rapidly discharging C6 when 1C3 returns to
the low state. The output of 1C3 is also differentiated by C2 and
coupled to amplifier IC1-a. The values of C2 and R8 result in a
sharp “crack” (characteristic of a drumstick strike sound).

The voltage envelope developed across C6 and R16 is fed
through R15 and is the envelope control voltage for 1C2. The
output of IC2 is buffered by IC1-b. The negative portion of the
signal is clipped by D2, producing a more realistic snarc or
cymbal effect. A portion of this signal is tapped off LEVEL con-
trol R7 and provided to output jack J3. Power (£9 volts) is

provided through the “ring” (—9V) and “tip” (+9V) of pwr.

jacks J4 or JS.

Construction: A PC board is recommended for assembling
this device. The foil layout is shown in Fig. 2 and component
placement in Fig. 3. If the CA3080 device is obtained in the
8-pin can (TO-5), the leads should be pre-formed to a DIP
configuration before installing on the PC Board. All controls
and jacks should be mounted in a suitable enclosure. Final wir-
ing of the jacks, controls and PC Board can be performed using
Fig. 4 as a guide. If a metal enclosure is used, the bodies of J4
and J5 (which are at —9 volts) should be isolated from the other
jack bodies (which are at ground potential).

Use: If the Snare accessory is to be used for Cymbal or special
effects, remove C2 or R8 to eliminate the Strike sound. Connect
either POWER jack (J4 or J5) to the TAP jack on PerSyn (or to
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FIG. 1—SNARE DRUM SIMULATOR accessory. Most of the circuitry is
devoted to processing the “white noise” generated by transistor Q1.
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FIG. 3—COMPONENT LAYOUT for the Snare simulator accessory.

TRIGIN

FIG. 2—FOIL PATTERN for the Snare accessory.

SNARE PARTS LIST

Resistors '/, watt, 5% or better

R1—1 megohm

R2, R9, R10— 10,000 ohms

R3, R8, R11—100,000 ohms

R4—100 ohms

RS, R15—22,000 ohms

R6—not used

R7-—10,000 ohms, Ye-watt potentiometer

R12—220,000 ohms

R13, R16—470 ohms

R14—220,000 ohms, 'z-watt potentiometer

C1, C3, C5—0.1 uF disk ceramic

C2, C4—.001 uF disc ceramic

C6—10 uF, 10 volts or higher. Radial-lead electrolytic

D1, D2—1N4248 or 1N914

Q1, Q2—2N5129 (Select Q1 for its noise characteristics)

i{C1—5558 or LM 1458 dual op-amp

1C2—CA3080S, CA3080E or CA3080 (Form CA3080 leads to DIP
configuration)

IC3—555 timer

J1-J5—phono jack, Y inch

RADIO-ELECTRONICS
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Miscellaneous: PC board, enclosure, wire, solder, knobs, etc. LEGEND
Note: The following is available from BNB Kits, RD1, Box 241H,
Tennent Road, Englishtown, NJ 07726: PC board (PSN-PC) ¥ JACK BODY
$15.00. Price includes shipping. No COD’s. Please allow up to 6 CENTER CONDUCTGR

weeks for delivery.

FIG. 4—FINAL WIRING diagram shows interconnections between the PC
board and components on the instrument’s panel.
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FIG. 5—SEQUENCER CIRCUIT. A variable-frequency oscillator clocks
counter IC2. The eight NAND gates feed decoded outputs through a
network of DIP-type switches to produce a complex serial output pulse
train.

VR 4% INCHES ————

FIG. 6—THE SEQUENCER foil pattern. The component side of the board
serves as the control panel.
another accessory POWER jack), and the OUTPUT jack to a MIXER
IN jack on PerSyn. The TRIG jack can be connected to the
Sequencer or Pulse Generator for Automatic triggering.

For manual triggering, connect a pushbutton switch between
the “tips™ of a TRIG and POWER jack. Depressing this switch will
trigger the unit. To synthesize a realistic snare drum, connect a

f2
i (-]
b
o R
TS
09
(o108 17
8011 18
"/.0120 wg ©
q__‘uls: 20
4 21
20w 150 2
160 23
_ 24
.

FIG. 7—PARTS LAYOUT for the Sequencer board. Be sure to check the
polarity of the many diodes that are used.

TRIG jack on the Snare to a TRIG jack on the PerSyn. Adjust that
generator for a midsized Tom-Tom effect. Adjust the DECAY
control on the Snare for a short decay. As you tap the appropri-
ate strike surface box, adjust the GEN and Snare volumes until a
true snare effect is produced. This approach produces a true
representation of a snare drum since it includes the synthesized
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SEQUENCER PARTS LIST

Resistors . watt, 10% or better

R1, R3, R6, R7, R9— 100,000 ohms

R2—1000 ohms

R4, R8, R10-— 10,000 ohms

R5—2.2 megohms, “z-watt potentiometer

C1—0.1 uF, disc ceramic

D1-D27—1N4148 or 1N914

LED1—general-purpose LED diode, Y% inch

IC1—4090 CMOS hex inverter

1C2— 4027 CMOS decade counter

IC3, IC4—CMOS quad 2-input NAND gate

J1-J5—phono jack, Y% inch

J6—phono jack, Y inch

S1—SPDT or DPDT slide switch

DS 1—DS3—8-circuit DIP switch

Miscellaneous: PC board, enclosure, knob, wire, solder, etc.
Note: The following is available from BNB Kits, RD2, Box 242H,
Tennent Road, Englishtown, NJ 07726. PC board (PSQ-PC})
$25.00. Price includes shipping. No COD’s. Please allow up to 6
weeks for delivery.

GND
3 S1 34
n 2 3 s p
02
I g =
R4 RS F10 |
1 o 4/ A
R6-
J8 fa " Ve
A
-
o =" —=x’1 .
Y_; ‘\ -
‘ »
1
=
JUMPER
348 {10F 14)
2 ] o % =0
° 8 = o o= = ¢°
/- 0 o= .\\:
7R\ 8 &= o\

& ~—JACK 80DY
CENTER CONDUCTOR
NOTE: ALLWIRE CONNECTIONS ON FOIL SIDE DF
BOARD TACK-SOLOERED TO PADS INDICATED

FIG. 8—JUMPERS AND CONNECTIONS that are made to the foil side of
the Sequencer board. Leads are tack-soldered to the pads indicated.

sound of the snare drum wires (snare), the drumstick strike as
well as the drum itself.

To use the Snare accessory for steam engine or biplanc
cffects, trigger the unit with the Pulse Generator or Sequencer,
adjusting frequency (or tempo) as required.

The sequencer accessory

Circuit operation: Referring to the schematic diagram in Fig.
5, we see that IC1-aand IC1-b, R5, R7 and C1 form a variable-
frequency oscillator. The oscillator clocks 1C2, a decade count-
er with decoded outputs. The eight NAND gates in [C3 and
1C4 allow the clock signal, inverted in [C1C, to pass when the
corresponding output from IC2 is high. The NAND gate
outputs are combined in the discretc negative-logic OR gates
(D1-D8 and R3, D9-D16 and R6, D17-D24 and R9). Each OR
gate input is provided through a switch. If the switch is closed,
the pulse is transmitted to the OR gate. If the switch is open, no
signal is provided. By opening or closing appropriate switches,

TABLE 1

NOTE: 0= Switch Off

PROGRAM1—BASIC ROCK:
1=Bass, 2=S8nare, 3=Tom-Tom

1=_Switch On
Sequencer Channel

Switch 1 2 3
1 1 0 0
2 1 0 0
3 0 1 0
4 0 0 1
5 1 0 0
6 1 0 0
7 0 1 0
8 0 0 1

PROGRAM 2—BASIC ROCK (Modified)
1=Bass, 2=S8nare, 3=Tom-Tom
NOTE: Play at twice
the Tempo of

Basic Rock
Sequencer Channel
Switch 1 2 3
1 1 0 0
2 0 0 0
3 1 0 0
4 0 0 0
5 0 1 0
6 0 0 0
7 0 0 0
8 0 0 1
PROGRAM 3—BONGO ROCK:
1=Bass, 2=Bongo (High Pitched),
3=Bongo (Medium Pitched)
Sequencer Channel
Switch 1 2 3
1 1 1 0
2 0 1 0
3 0 1 0
4 0 1 0
5 1 0 1
6 0 1 0
7 0 1 0
8 0 1 0
PROGRAM 4—DISCO BEAT:
1=Bass, 2=Cymbal or Snare
Sequencer Channel
Switch 1 2 I 3
1 1 0 |
2 0 1 | NOT
3 0 1 USED
4 0 1 (
5 1 ! (0} |
6 0 1
7 0 1
8 0 1

! ]

Legend: “1=Bass’’ means connect Sequencer output to a
Generator tuned for a Bass Drum effect.

continued on page 96
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" TRS-80

Part 2— Build this breadboarding device that serves as an interface

between the TRS-80 microcomputer and any circuits that you are
designing or prototyping. Its design makes it easy to use.

LAST MONTH WE DISCUSSED THE NEED FOR AN INTERFACE DEVICE
for the TRS-80 and began a discussion of its operation. Now,
we’ll complete that discussion and present the construction
details.

Let’s look at an example of how the decoder works. Suppose
that the address switches at positions 7-4 were preset to 1011.
This would set up the device address decoder so that it would be
able to decode addresses of 10110000 through 10111111,
although only addtesses 1011000 through 10110111 would be
available at the decoder’s outputs. These address outputs corre-
spond to the decimal addresses 176 through 183. The lowest
switch setting at S2 must be in the open or in the D position for
the decoder to operate in the device mode.

The decoder’s address outputs arc available at socket SOS5.
They are labeled “0,”” “1,” and so on, through *“7.” The entire
section is labeled, ADDRESS. Note that there is a bar over all of
the numbers. This is to remind you that the logic zero is the
asserted state for decoded addresses. The numbers are sequen-
tial, and they should help you in determining which output
should be connected to your interface.

In most cases, the actual numbers, 0—7, do not correspond to
the actual address values selected at the decoder. In the example
just described, the “0” output would be a logic zero when
address 176 (decimal) was output by the TRS-80 on address
lines A7-A0. Thus, the “0” output would correspond to an
input to the decoder of 0000, while the “7” output would corre-
spond to an input of 0111. Of course, the decoder must be
enabled by the comparator before the agtual decoding can take
place. The decoder outputs are shown in Table 3.

Connections for address bus signals A3-A0 (unbuffered)
have been provided at pins 8-5, respectively of socket SO4.
These signals may be required when you are interfacing some of
the advanced programmable IC’s, but caution is advised since
these signals are not buffered on the breadboard.

Memory addresses may also be decoded on the breadboard, if
you wish to use the memory-mapped 1/O technique, or if you
wish to experiment with other 1/O techniques. Two additional
digital comparator chips, IC3 and 1C4 are provided so that

JON TITUS, CHRIS TITUS, and DAVID LARSEN

address bits A15-A8 may be compared with an cight-bit preset
H1 address. When the address bus is split into bits A15-A8 and
A7-AO0, the portions are often called the HI address bus, and the
Lo address bus, respectively.

To decode the entire 16-bit address bus, the mode switch S2
must be placed in the ON or the M position. In the memory
mode, the decoder is enabled only when there is a match
between the eight preset HI address bits, and the eight H1 address
bus signals, and when a similar match takes place between the
four preset Lo address bits, A7-A4, and their respective signals
on the address bus. In this way, the decoder can now decode
addresses that are within the range of zero to 65,536, but you
should be careful not to select addresses that aré presently used
in your TRS-80 system. Just as problems developed when 1/O
devices had the same address, similar problems can occur when
devices and memory locations have the same address.

[f you choose to use the memory-mapped 1/O scheme, you
will have to use the RD signal in place of the IN signal, and the
WR signal in place of the OUT signal. In this case, the PEEK
and POKE commands are used in place of the INP and OUT
commands. We see little advantage in using the memory-
mapped 1/0 technique instead of the device 1/O technique, and
we will not discuss it further. The memory address decoder
section of the breadboard still needs some further explanation,
though.

TABLE 3—ADDRESS DECODER
Connections for address Information
PIN (SO5) LABEL SN74154 OUTPUT PIN
1, 16 0 1
2,15 1 2
3, 14 2 3
4,13 3 4
5, 12 4 5
6, 11 5 6
7,10 6 7
8,9 7 8
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Since the SN74154 decoder will only be enabled when there
is a match between the preset 12 address bits, A15-A4, and the
actual address bits on the address bus, the decoder can be used
to decode any of the addresses between 00000000 00000000 and
ITTLITLIT T111T1T 1. These decoded addresses are indicated
by a logic zero at the respective output from the decoder.
Remember that only the first eight addresses in each block of 16
addresses is available at these outputs.

Let’s see how a 16-bit address is decoded. We will assume
that the H1 address switches have been preset to 10000001, while
the four LO address switches have been preset to 1110. In this
way, addresses 33,248 through 33,256 would generate logic zero
pulses at outputs “0” through “7." at the ADDRESS socket, SOS.
If you decide to switch back and forth between the two address
decoding modes, be sure that you change the switch setting of
the mode control switch so that it matches the mode that you
wish to use: M for 16-bit memory address decoding, and D for
eight-bit device address decoding.

Two non-inverting bus buffer 1C’s, IC10 and IC11, are used
to buffer the bus as shown in Fig. 9. This means that the TRS-
80’s eight-bit data bus is available with a fan-out of about 30.
Thus, .it can directly drive up to 30 standard SN7400-series
logic inputs. The bus buffers isolate the breadboarded interface
circuits from the TRS-80’s main data bus. The eight data bus
signals are available at the socket SO3. The information provid-
ed in Table 4 shows the various data bus connections.

The bus buffers are always enabled, and the normal mode of
operation is for the transfer of information from the TRS-80 to
the interface breadboard. This means that you could monitor the
activity of the data bus with a logic probe, logic analyzer. or
oscillgscope. Output ports are implemented simply by connect-
ing them to the data bus, and controlling them with the proper
control signals. Input ports, however, must be implemented so
that they can turn the bus bufTers in the opposite directjon to
drive information into the TRS-80. Actually, there are two
buffers for cach line in the 8216 buffer 1C. The EN input at pin
15 is used to select which buffer is to be used, the output bulfer
or the input buffer, thus directing the flow on the data bus cither
to, or from, the TRS-80. All input operations must activate the
proper set of buffers, so that the information is properly trans-
ferred to the TRS-80. Special control circuitry has been includ-
ed so that this is easily implemented.

The control circuitry on the breadboard is rather simple, con-

sisting mainly of buffers to buffer the six useful control signals
that are output by the TRS-80—IN, RD, OUT, WR, RESET
and INTAK. This is shown in Fig. 10. The interrupt input,
INT, has also been buffered, to protect the computer. Connec-
tions to these signals may be made at socket SO2 as noted in
Table 5. .
_ You are probably not familiar with the INTAK, INT, or
RESET signals. The RESET signal is a short logic zero pulse
that may be used to clear circuits, to get them ready for normal
operation. The pulse is gencrated when the TRS-80 is turned
on, and when the RESET pushbutton is depressed. The RESET
pushbutton is next to the interface connector on the rear of the
TRS-80"s keyboard enclosure. The interrupt signals, INT apd
INTAK will not be described further, being beyond our present
scope.

The control circuitry can also gencrate a signal that will
switch the 8216 bus buffers into the input mode, so that infor-
mation may be transmitted to the TRS-80 when an INP com-
mand is executed. To handle the input ports properly, the input
port’s device select signal is used to gate information onto the
data bus, and also tp control the mode of the 8216 bus buffers,
In effect, up to four input port device select pulses may be
OR’ed together to place the breadboard’s bus buffers in their
input mode. This means that the bus buflers are placed in the
input mode only when a breadboarded input port has been
sclected. The INP REQ, (input request) signals are required to
be logic zero pulses, and they may be applied to pins 16, 15, 14
or 13 on the socket at IC17. These positions have been labeled
S EX SR Yand (220

orjo—[—tﬂ oo s}t
|2 Ho1
Hiame -
L, 1C11 8216 $03 (SOCKET)
02 | 14 13 p——— —]
| 1 [2 L1 o8 5900
03 lz.s_l_ﬁ 10 : oLo‘°|n1
1 § 1
: : S EN __]_°5_°12|°2
__LI 15 '—T_°'4_°|3|m DATA
|| | - J——1_0_° D4 BUS
18 o3 oM
D4 l»l—tsno o8} ) ,5‘05
|1 Lefp, ————+—o0t—0" D6
0§ |28 2} E — 1 ol Sl
| [ L4 1ci08216 ISR
o 24 14 13
I 2
- |20 g 10
L [
CS__EN IC13¢
T |15 |2 1
L l—<>—0<}——lNPUT ENABLE

1/6 7404

FIG. 9—THE DATA BUS BUFFERS. The EN input controls the flow of
information through the 8216 butfers.

1/6 7404 1/6 7404
1C13.d IC13-¢

INT , TIlNTERRUPT
ﬁJBTAKI” 2 I § I?:TAK
Wh |13 6 7 I g | .
50T DANET i B 3| oo
W |19 T 12 N74365 1 T l s
121 1o 9 T3
RESETL.]— LOJ RESET
P2PINS en
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(SOCKET)E EN
w;_"ﬂ 9 5
15" 10 4
INP X 6 To
REQ YIN 12] ic8-a 2] 1c8b INPUT
131 43 ; ENABLE

4
LT vz nausz 1/2 SN74LS20

FIG. 10—SCHEMATIC DIAGRAM of the circuit used for control-circuit
buftering and for control of the 8216 bus buffers.
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Resistors . watt, 5%

R1, R8—1000 ohms

R2, R3—220 ohms

R4, R5—47,000 ohms

R6—3900 ohms

R7—2200 ohms

C1—2200 uF, 16 volts, electrolytic, axial
leads

C2, C4, C5—0.1 uF, 50 volts, disc
ceramic

C3, C6—1 uF, 35 volts, tantalum
electrolytic

C7, C8—3.3 uF, 50 volts, electrolytic, axial
leads :

Semiconductors

1C1, IC7— 16-pin resistor network (eight
1K resistors)

IC2, IC6—Not used

IC3—IC5-~SN74LS85 quad comparator
(do not substitute SN74L85)

IC8—SN74LS20 dual 4-input NAND gate

1IC9—SN74365 or DM8095 three-state
buffer

IC10, IC11—8216 non-inverting bus buffer
{Intel or equal)

IC12—SN74154 4-line to 16-line decoder

IC13—SN7404 hex inverter

IC14—SN74123 or SN74LS123-—dual

~ retriggerable one-shot

PARTS LIST

IC15—LM319N dual comparator (14-pin
package)

IC16—LMB309K, voltage regulator, 5 volts,
1 amp.

D1-D4— 1N4001 or equal, 50 PIV, 1-amp,
diode

D5, D6—1N4148 or 1N4154 small-signal
diode

LED1—yellow LED

LED2—red LED

LED3—gfeen LED

S01, S02, S03, S05—High-quality 16-pin
DIP socket (Augat 516-AG-10D or
equal)

S04 —high-quality 8-pin DIP socket (Augat
508-AG-10D or equal)

PL1—Molex right-angle 6-pin connector
(PN 09-75-1061) optional.

Requires 1 mating female housing (PN
09-50-7061) and 6 connector pins (PN
08-50-0106 or 08-50-0108)

PL2—40-pin right-angle jumper header,
AP Products 923875R or equal

T1—transformer, 12.6 voits, 1 amp

Miscellaneous ]

Solderless breadboard socket. E&L
Instruments model SK-10, AP Products
model Superstrip I, Continental
Specialties model EXP-300 or equal.

Cable assembly, 40-pin header on one
end and 40-pin card-edge connector on
the other—facing the same direction.
The following parts are available from E

& L Instruments, Inc., 61 First St., Derby,

CT 06418.

Order No. 355-6125—Complete kit in-
cluding PC board, case and all parts.
Dges not include interconnect cable.
Specify 117V or 230V version. $139.00.

Order No. 355-6175—Interconnect ca-
ble assembly (connects breadboard to
TRS-80 computer). $25.00.

Order No. 355-6100—Assembled 117-
volt version. $185.00.

Order No. 355-6150—Assembled 230-
volt version. $185.00.

Connecticut residents add state and
local taxes as applicable.

A pre-drilled and etched PC board is
available from Techniques, Inc., 235 Jack-
son St., Englewood, NJ 07631, for $24.50
postpaid. New Jersey residents add 5%
sales tax.

Copies of the book TRS-80 interfacing
(published by Howard W. Sams and Co.)
is available for $7.95 plus 79¢ for shipping
and handling from Group Technology,
Ltd., PO Box 87, Check, VA 24072

CONNECTIONS TO INP REQ

TO “W” 70 2"
A
INPUT PORT
g b
INPUT DATA| >DATA BUS
1/47432

—
|

INPUT DATA|

INPUT PORT

1432
D e

FIG. 11—BLOCK DIAGRAM of two input ports, showing the generation of
the required input request (INP REQ) signal for bus control.

Figure |1 shows how these INP REQ signals are generated.
Actually, they are the same signal that has been used for the
selection and control of the input port, itself. Thus, whenever an
input port is constructed, the logic zero device select pulse (IN
and the device address) is used to control the input mode of the
bus buffers. The actual OR’ing of the various INP REQ signals
is performed by 1C8. The input request signal that is generated
by IC8 is further gated with both OUT and WR. This additional
gating provides a safety interlock, so that the bus can not be
mistakenly placed in the input mode while the TRS-80 is per-
forming an output, or a memory write operation. The resulting
control signal, INPUT REQUEST, BUT NOT OUT OR WR,
is what turns the bus drivers around, placing them in the input
mode.

Construction

The interface breadboard circuits may be constructed using
the wire-wrap technique, but this may mean that the breadboard
is somewhat difficult to use. A printed circuit board has been
developed, and we recommend its use for this project. The foil

patierns are shown in Figs. 12 and 13, with a parts placement
overlay shown in Fig. 14.
In addition to the parts listed for the construction of the TRS-
80 interface breadboard, you will need the following to perform
various tests on the interface. These are general-purpose parts,
and they are readily obtained from many sources. Yau will find
that they are used in many interfaces, since they are not specific
to the tests outlines in this article.

1. One solderless breadboard (may be available on your
breadboard)
Two SN7402 quad NOR gates
Three SN74L8373 octal buffer-latches
Two DM8095 or SN74365 three-state buffers
. Eight LED’s (red)
. Jumper wires (No. 24) stripped at both ends

If you are going to use a printed circuit board inspect the
board carefully before you start. Pay careful attention to the
etched areas, and to the remaining conductor paths, looking for
bridging of conductor paths, and for over-etched sections that
may cause a conductor to be open. Once you are satisfied that
your circuit board is properly etched, you are ready to start the
construction of the interface breadboard.

Start your construction with the power supply section. Install
and solder power diodes D1-D4, filtgr capacitor C1 and regula-
tor 1C16 if you plan to use the on-board regulator circuit. As
mentioned previously, we recommend a small heat sink for the
voltage regulator. If you will be using an external + 5-volt pow-
er supply, these parts are not required, and they should not be
installed on the board. Connector PL1 is used to make connec-
tions with the power supply, or the external transformer. Pins |
and 2 are used to connect the on-board power circuit witha 12.6
VAC transformer, while pins 5 and 6 are used for connections 1o

t5 volts and ground, respectively, when an external power sup-
ply is used. Two spare pins, 3 and 4, have been provided, so that
other voltages may be connected to the POWER socket on the
breadboard. These connections may also be made by soldering
directly to the PC board.

Once the proper power supply connections have been made,
connect power to your system, and check for +5 volts at pins 7
and 10 at socket SO1. You should also be able to detect ground
(zero volts) at pins 5 and 12 on the same socket.

With the power supply section of the breadboard operating

ocoswn
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FIG. 12—FOIL PATTERN for the component side of the PC board.
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FIG. 13—FOIL PATTERN for the under side of the printed-circuit board.

properly, the logic probe should be con-
structed next. You may skip this section
if you have chosen to use an external
probe. Add those parts to the breadboard
that are located to the lower right of SOS.
These parts include LEDI-LED3, DS,
R2-R8, C6-C8 and IC14 and ICI5.
Once this section has been constructed,

apply power to your system. None of the
logic probe LED’s should be lit. If either
the “1” or the “0” LED is lit, check the
comparator circuit. If the p LED flashes
as power is applied, this is acceptable. If it
remains lit, test the SN741.S123, or the
SN74123, that you have used.

Remove the power and install sockets

WWW.americanradiohistorv.com

SO1-SOS5. These are the high-quality
sockets that are used to make contact
with the interfacing signals. Once these
have been installed, turn the power on
once again and place a jumper wire (8 to
10 inches long) in one of the P inputs of
SO4. Connect the other end to the +5-
volt pin of SOI1. The “1” LED should be
lit. Now connect it to the ground pin. The
“0” LED should be ljt.

The remaining IC’s should now be
added to the PC board, along with the
40-pin male connector (PL2), and the
remaining components. If you are going
to substitute individual 1000-ohm '/s-watt
resistors for the two dual in-line resistor
packages, IC1 and IC7, you will need 13
individual resistors. These resistors
should be soldered between pin 1 and pin
16, and so on, across the space left for the
integrated circuits at IC1 and IC7. All
eight of the resistors should be soldered
in at ICI, while only five are required at
1C7.

Do not install the two 8216 bus buffers
at this time. They will be added to the
circuit later. Pay careful attention to the
orientation of the two eight-switch dual
in-liné packages. The switches’ on posi-
tion should be on the left side. Initially set
the switches so that A15-A8 are al! logic
zero, or on, and so that the switches for
A7-A0 are all logic zero, or on. The mode
switch should be in the b mode.

To test the control signals, connect the
TRS-80 and the interface breadboard
with the 40-conductor flat cable. The
conilectors should be oriented so that
they face in the same direction; that is,
they should be on the same side of the
cable. When connected to the TRS-80,
the flat cable should come up from the
socket access hatch.

Check out

Apply power to the TRS-80 and to the
breadboard, and then enter and run the
following short test program:

10 A=INP(5): GOTO 10

Yop should be able to monitor pulse
activity at the IN signal output at the
CONTROL SIGNALS socket. Once you have
been able to monitor these pulses, enter
and run the following program:

10 OUT 7,0: GOTO 10

When this program is being run, you
should be able to monitor pulse activity at
the OUT signal output pin. If you were
not able to monitor these pulses, check
both the DM8095 (or SN74365) buffer,
and the SN74LS123 (or SN74123) mon-
ostable. You are testing two things here,
the availability of the control signals, and
the correct operation of the logic probe’s
pulse detecting circuit. If the probe is
operating properly, you should observe
that the *“1” LED is lit, while the IN or
the OUT pulse also causes the P LED to
be lit. This indicates that the normal logic
state is logic one, while the pulses are
logic zero pulses.

continued on page 94
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Bridge-type power output configuration lets you use inexpensive
“plastic” transistors and a simpler power supply to provide
a wide frequency response and a signal-to-noise ratio of 100 dB.

DAN TALBOT

THIS AUDIO POWER AMPLIFIER ELIMI-
nates the need to AC-couple the loud-
speaker, uses only one power supply
polarity, and needs only half the power
supply voltage of a conventional circuit
approach, allowing the use of inexpensive
plastic transistors in the output stages! In
addition, its frequency response gocs
“way down” and, since no large output
coupling capacitors are used, space is
saved on the chassis, especially important
for quadriphonic applications.

The circuit, shown in Fig. 1, is basical-
ly a differential-output design (“bridge”
output circuitry) where borh sides of the
loudspeaker are driven 180° out of phase.
This amplifier delivers 60 watts RMS
using a 38-volt DC power supply, or 100
watts RMS using a 44-volt supply, into
" an 8-ohm speaker. Conventional amplifi-
ers drive only one terminal of the loud-
speaker and fix the other speaker termi-
rial at ground. This approach requires
twice the power supply voltage for the
same output power as the circuit de-
scribed in this article. A conventional cir-
cuit would, therefore, require output
transistors having 80-volt (or higher)
breakdown ratings, and large *‘safe area”
operating regions. Additionally, a con-
ventional circuit approach would require
a coupling capacitor to the loudspeaker
(usually about 4000 uF at 50 volts) or
would require a two-polarity power sup-
ply (in which case the capacitor is not
really “saved,” but is required for filter-
ing the additional supply).

The amplifier in this article can be
built for about $35.00 per channel, less
power supply. Frequency response is flat
from 10 Hz to over 30 kHz, and distor-
tion is less than 0.5%.

There are other advantages, also, to a
true differential-output power amplifier
such as this one. If both halves of the
amplifier have the opposite phase-versus-
frequency characteristics, as in this inde-
pendent-twin amplifier approach, then
180° shift across the loudspeaker termi-
nals will be maintained out to very high
frequencies. This means that the loud-
speaker will see symmetrical slew-rate
limiting, a factor important in minimiz-
ing the so-called “transient intermodula-
tion distortion” components. Also, in this
particular configuration, the constant
180° phase shift across the loudspeaker
results in the power output holding up at
high frequencies, even though the indi-
vidual halves of the amplifier twin-config-
uration are undergoing severe phase-shift
relative to the audio input signal. This
results in greatly reduced group-delay
(time-dispersion) versus frequency com-
pared to many other possible bridge con-
figurations.

All of these technical advantages trans-

late into a highly pleasing amplifier for
the serious audiophile who is content with
100 watts. (The sound of an amplifier
which clips before the loudspeaker clips is
vastly preferable to the sound of a loud-
speaker being driven “against the stops.”
The 100-watts level is ideal for most stan-
dard loudspeaker configurations.

Other variations of the circuit realiza-
tion of a paraphase-output amplifier are
possible, but this approach was settled on
as the ultimate for simplicity and perfor-
mance, using inexpensive components.

Notice the deliberate absence of elec-
tronic protection circuits. A fuse in the
+V, (B+) line of the power supply, see
Fig. 2, protects the loudspeakers in the
event of a transistor short. The absence of
electronic protection circuitry ensures
that transient “spiking” will not occur as
a result of constant-current limit drive to
an inductive load.

When an ordinary protection circuit is
activated, the amplifier output impedance
is suddenly forced to a very high value

Output for 0.5% THD, 1 kHz:

R-E TESTSIT

Input sensitivity: 1.7V input, for 60 watts output across 8-ohm load
Frequency response: 8Hz to 62 kHz (—1 dB rolloff points)

8-OHM LOAD
Output at clipping, 20 Hz: 52 Watts
Output at clipping, 20 kHz: 62 watts
Output for 0.5% THD, at 1 kHz: 60 watts
4-OHM LOAD

Signal-to-Noise Ratio (re: 60 W output, 8 ohms): 100 dB

72 watts (author claimed 70
watts)
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AMPLIFIER PARTS LIST

Order two of each for stereo

Resistors . watt, 5% carbon unless
otherwise specified

R1, R11—18,000 ohms

R2—22,000 ochms

R3, R9— 160,000 ohms, 2% {may be
selected from 5% units)

R4 —200,000 ohms, 2% {may be selected
from 5% units)

R5, R12—6800 ohms

R6, R14, R16—680 ohms

R7, R13, R18, R22— 1000 ohms

R8--150,000 ohms, 2% (may be selected
from 5% units)

R10—50,000 ohms, trimmer

R15—20,000 chms

R17, R21-—820 ohms

R19, R23—30 ohms

R24, R30— 100,000 ohms

R20, R25-R27—200 ohms

R28, R23— 15 ohms, 1 watt (may be two
30-ohm, -watt resistors in parailel)

R31-R34—0.33 ohm, 5 watts (may be
three 1-ohm 20%, 2-watt resistors in
parallel)

Capacitors

C1—220 uF, 50 volts, electrolytic

C2—0.1 ¢F, 100 volts, Mylar

C3, C6-C8—10 uF, 35 volts, electrolytic

C4—0.01 uF, 100 volts, ceramic disc

C5—20 pF, ceramic disc, mica or
polypropylene

C9, C10— 180 pF, ceramic disc, mica or
polypropylene

C11, C12—47 uF, 50 volts, electrolytic

C13, C14—0.15 uF, 100 volt Mylar

C15—10 uF, 50 volts, electrolytic

D1-D4—D1300A diode (RCA)

Q1-Q4 —2N3905 or 2N3906

Q5, Q6-—2N3053

Q7, Q11—2N5191 (do not heat sink)

Q8, Q12—2N4919 (do not heat sink)

Q9, Q10, Q13, Q14—MJE3055 (Motoroia)
or 2N3055 on heat sinks

TH1, TH2—30 ohms, thermistor (CAL-R
No. 18202 or 18302, or Keystone
RL2004-16.4-59-D1 or equal. See text)

L1, L2—3' turns of No. 16 enameled
copper wire air-wound to %-inch inside
diameter. Turns closer-spaced

Miscellaneous

Heat sinks—two Delco No. 7281352 if
using 2N3055's or ''Z"” brackets made
of Ye-inch-thick aluminum when using
the MJE3055.

Four metal cable cilamps for Ye-inch cable
These clamp the compensating diodes
to their respective heat sinks.

POWER SUPPLY PARTS LIST

Order two of each for stereo

R1— 1500 ohms, 2 watts (see Note 1 on
Fig. 2)

R2—200 chms, ' watt

C1—4500 uF, 50 volts (Mallory
CG452U50D1 or equal)

C2—200 uF, 50 volts

D1, D2— 1N4003 or 1N4004 1-amp diode

T1—power transformer, secondary 30
volts & 3 amps (Stancor P-8614 or
equal)

RY1—SPDT relay, 24 voits DC, 2K-3K
ohms

RECT1—50 PIV, 6 amps full-wave bridge
rectifier

S1—SPST toggle switch

F1—fuse, 2 amps, slow-blow with holder

F2—fuse, 3 amps, fast-blow with hoider

LM 1—neon pilot lamp assembly, optional
(Drake 22k-6073-000-634)

Line cord, chassis, hardware
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*MOUNT ON SAME HEAT SINK AS CORRESPONDING
OUTPUT TRANSISTOR PAIR.

CAUTION:
DO NOT HEAT SINK 7, 08,011,0R 012 TO A
HEAT SINK SHARED BY 08, 010,013, 0R Q14.

INPUT CABLE

%{GRUUND
— —INPUT SIGNAL

FIG. 5—COMPONENT PLACEMENT DIAGRAM. Some component leads appear to end in “space”

because only the top foil is shown.

highly inductive, and may even cause
instability (oscillation) on large signals
when driving long speaker cables.

How it works

The amplifier basically consists of two
halves that are operated in opposite phase

relationships, with negative feedback in-
dependently operating around each half.

Transistors Q1, Q2, Q35, Q7, Q8, Q9,
and Q10 comprise one complete inverting
amplifier with input resistor R1 and feed-
back resistor R30 establishing a gain of
about minus 5.5. Transistors Q3, Q4, Q6,

Ql1i, Q13, and Q14 comprise one com-
picte noninverting operational power am-
plifier whose gain is set by R24 and R15
at about plus 5.5.

The outputs of these two independent
amplifiers face each side of the speaker
load, respectively, through stabilization
networks L1, R28, C13; and L2, R29,
and C14. Capacitors C9 and C10 roll-off
the open-loop response of each amplifier
half to prevent oscillation when feedback
is applied.

Potentiometer R10 adjusts the output
DC quiescent voltage of the amplifier
whose output devices drive L1 so that this
DC voltage matches that developed by
the other amplifier (half) driving L2.
This results in a net zero voltage across
the speaker load.

Since both amplifiers behave ncarly
identically, the transient-overload charac-
teristics and AC-recovery cffects cancel
at the load. yielding very little turn-on
“thump.” However, on turnoff, the audio
may modulate the voltage on the power-
supply filter-capacitor(s), causing “mo-
torboating” if the preamplifier output
impedance is not fow at all times. For this
reason, we recommend the anti-thump
turn-off muting circuit shown with the
power supply in Fig. 2. The circuit is
optional; prevention of motorboating on
turnoff is accomplished through the use
of a shorting relay at the amplifier input
or preamplifier output, which activates
when the power amplifier is turned off.

Construction

Circuit layout is basically noncritical,
but compactness is very important—
especially the lead lengths to the output
transistors. Keep input lead dress away
from amplifier output signal wires! If you

continued on page 98
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DOLBY LABORATORIES AND, IN PARTICU-
lar, Dr. Ray Dolby is often credited with
providing the technological breakthrough
that changed the tape cassette recording
format from a low-fidelity voice-dictation
medium to the high-fidelity recording
format that it has become in recent years.
In all fairness, there have been other
major advances, such as improved tape
formulations (chromium dioxide, cobalt-
ferric, ferric-chromium and now the new
pure-metal particle tapes), improvements
in tape-head designs and improvements in
tape transport mechanisms. But most au-
dio experts will agree that the 10 dB of
noise reduction above 5 kHz offered by
the so-called Dolby-B noise reduction
system provided the largest single
improvement in cassette tapc record-
ing quality when it was introduced into
home stereo cassette decks some 10 years
ago.

| While other noise-reduction tech-
niques have appeared since Dolby B was
licensed to cassette deck manufacturers
(notably the dbx compander system and,
more recently, a system developed by
Telefunken of West Germany that is said
to provide 20 dB of noise reduction), vir-
tually every manufacturer of cassette
decks intended for home use is now a
Dolby licensee and incorporates the Dol-
by B system in all but his least expensive
tape decks.

The Dolby B noise-reduction system is
two-sided and thus requires that the sig-
nal be encoded prior to being recorded
and decoded when played back. Quite
simply, the Dolby encoding circuit senses
the presence and average amplitude of
high-frequency energy in signal to be
recorded and progressively boosts record-
ing levels when hjgh-frequency content is
low in amplitude, literally “lifting” such
material up and out of the *“noise floor”
of the tape. During playback, the con-
verse action takes place, restoring flat
frequency response insofar as the pro-
gram material is concerned, while attenu-
ating tape hiss or other high frequency
unwanted noise generated during the re-

cord-play process by 10 dB.

But tape hiss is not the only problem
that prevents cassette recordists from en-
joying musical reproduction from their
tape decks, no matter how costly the
machine used. Specifically, it is difficult
and often impossible to record program
material that is rich in high-frequency
energy without suffering either a loss of
highs or having to record at lower record-
ing levels, with the attendant reduction in
dynamic range and signal-to-noise ratio.
The problem is called tape saturation
that, at high frequencies, places a limit on
cassette performance. To compound the
problem, some of today’s new program
sources—the new direct-to-disc records,
as well as the digitally mastered records
that are starting to appear on the mar-
ket-—do contain far more high-ampli-
tude, high-frequency energy than did
more conventionally made records of the
past.

The problem of tape saturation

Tape saturation results primarily from
the need to provide a compromise bias
level and record equalization characteris-
tic in cassette recorders, no matter what
type of tape is used. That compromise has
been necessary because recording tape
behaves differently with respect to bias at
lower frequencies than it does at higher
frequencies. As shown in Fig. 1, when
bias is increased over the range illus-
trated, the maximum useful playback lev-
el for a given distortion increases at lower
frequencies while it decreases at higher
frequencies. In other words, a conflict
exists. The bias level that would give best
performance in one part of the audio fre-
quency range degrades performance at
other frequencies.

A relatively high bias level for low
frequencies maximizes useful récording
level, minimizes distortion, and even min«
imizes modulation noise and the effects of
drop-outs (because high bias creates a
large recording field that magnetizes even
those oxide particles that are pushed away
from the recording head by tape surface
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FIG. 1—BIAS REQUIREMENTS for a given
brand of recording tape changes with respect
to the frequency of the signal being recorded.

irregularitics). However, the same large
recording field has an erasing effect on
high frequencies, particularly at high sig-
nal levels. As a result, relatively low bias
is desirable for capturing high-level highs
on tape.

Makers of cassette decks have dealt
with that conflicting bias requirement by
compromising on a bias level that favors
lower-frequency performance at the ex-
pense of high-level high-frequencies. Fig-
ure 2 shows typical response curves of a
high-quality deck using high-grade cas-
sette tape. The upper curve is record-play
response made at a recording level of 0
dB, which, in the case of the particular
deck, corresponds to 200 nWb-per-meter.
Note the extreme rtoll-off of response
beginning at around 2 kHz. (The fre-
quency scale is logarithmic from 20 Hz
to 20 kHz while the vertical scale is a
linear 10 dB-per-division in this display.)
At a record level of —10 dB, response
improves somewhat, but it is only when
recordings are made at a level of —20 or
—30 dB (lower two traces) that response
extends essentially out to the 20 kHz
limit.

Favoring high bias (for improved low
and mid-frequency performancc) re-
quires record equalization with a substan-
tial high-frequency boost, that further
reduces high-frequency headroom. But
even that compromise does not always
provide ideal performance at lower fre-
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SYSTEM

quencies, because bias is often not set as
high as a further sacrifice in high fre-
quency performance would permit. The
result is often a recording system with
fixed parameters of bias and equalization

FIG. 2—RESPONSE CURVES of a high quality
deck using a high grade tape shows the com-
promise in record bias level.

that may be appropriate for recording
some types of program material but is
woefully inadequate for other types of
music that contain constantly changing
levels of high-frequency spectral content.
The critical listener finds that he or she
cannot record material rich in high-level
highs without an audible dulling of the
highs. If recording levels are lowered to
compensate, there is often an audible
sacrifice of signal-to-noise ratio.

Dolby HX system

Now, Dolby Laboratories has come up
with a system for dealing with this prob-
lem. Introduced in June 1979, the system
is called Dolby HX (for Headroom Ex-
tension). It varies record bias level and
record equalization automatically and
continously, in an attempt to optimize
both in response to changes in the music’s
level and high-frequency content.

When the overall signal level is low, or
when the program contains primarily low
and mid frequencies, a high quiescent
bias is used for optimum low-frequency
performance.

Since, under these recording signal

This new noise-reduction system for cassette

conditions, high-level high-frequency re-
sponse is not important, the quiescent
bias with certain tapes can be made high-
er than the fixed bias of conventional
recorders, so that better low and mid-
frequency performance might actually be
obtained.

When the program material contains
high-level, high-frequency energy, bias is
automatically lowered to maximize high-
frequency output, as shown in Fig. 3. In
each of the response plots of Fig. 3, the
curve designated “‘a” is obtained by using
the new Dolby HX system; curves “b”
are those that would be obtained from the
same recorder, using the same tape, but
with built-in fixed bias and equalization.

In describing the new system, Dolby
admits that lowering the bias in this
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FIG. 3—DOLBY HX record/ptayback response
curves versus a standard recorder with fixed
bias and equalization.
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tape decks uses continuously varying record-
ing bias level and varying equalization to
make possible better mid-

and low-frequency response.

manner involves a trade-off: an increase
in distortion at lower frequencies. They
maintain, however, that the trade-off will
be of little or no audible significance
because the distortion components gener-
ated will be masked by the strong high-
frequencies simultaneously present in the
music being recorded and reproduced.
The Dolby HX system varies record
equalization in addition to bias because
tape sensitivity varies with changing bias
by different amounts at different fre-
quencies, as illustrated in Fig. 4. A
decrcase in bias level tends to increase
sensitivity at high frequencies by a rather

1dB

KN
T

QuUTPUT
LEVEL

SENSITIVITY
333Hz

SENSITIVITY
10kHz

BIAS

FIG. 4—DOLBY HX SYSTEM varies bias level
and record equalization continuously in re-
sponse to input signal frequency because tape
sensitivity also changes with frequency.

substantial amount, while the same de-
crease in bias lowers sensitivity by a lesser
amount in the low to mid-frequency
range. The continuous varying of equali-

T

a-EQ AT QUIESCENT BIAS LEVEL. 1

b- EQ AT MINIMUM BIAS LEVEL.
15 a

8dB

10 1/
5 b~

===.‘/
200HZ 1kHz 10 20kHz

FREQUENCY

FIG. 5—DOLBY HX SYSTEM varies record
equalization so that high-frequency pre-em-
phasis is reduced when the bias level is
reduced resulting in increased headroom at
high frequencies.
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FIG. 6—BLOCK DIAGRAM of Dolby HX system,

zation in the Dolby HX system is there-
fore necessary for flat playback response
with standard playback equalization. Bear
in mind that only the record equalization
is varied in the Dolby HX system, since
playback equalization must be main-
tained at standard values of 120 xS for
standard tapes and 70 uS for chromium-
dioxide, cobalt-ferric and the new metal-
particle tapes if compatibility is to be
maintained. Dolby maintains that altering
record equalization in this manner pro-
vides a further benefit beyond the flat
frequency response. Since high-frequen-
cy pre-emphasis is reduced along with
bias level, as shown in Fig. 5, the reduc-
tion in treble boost occurs when mini-
mum boost is most desireable for maxi-
mum headroom: that is, when the signal
contains high-level high frequencies.

How it works

Some control signal is needed to vary
the bias and equalization based upon level
and high-frequency content of the music
being recorded for the Dolby HX system
to work properly. But such a control sig-
nal already exists in the Dolby B noise
reduction system. To reduce noise, that
system develops a control signal based
upon exactly the same parameters needed
to operate the new headroom extension
system. (The prior existence of the Dolby
noise reduction system, and the fact that
this control signal can be used for this
further purpose, is what makes the new
system practical from a cost point of
view.) A block diagram of the Dolby HX
Headroom Extension System is shown in
Fig. 6, in which we see how the controi
signal developed by the Dolby noise
reduction encoder is now used to vary
equalization as well as bias levels on a
dynamic basis.

Right now, no cassette recorders are
available with the Dolby HX circuits
built into them. However, this headroom
extension system wil/l be made available
to all Dolby licensees for incorporation in
cassette recorders that already have Dol-
by B noise reduction, without further
royalty or licensing charges. According to
Dolby, the parts required for the new

¥y
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system add only about one-third to the
manufacturing cost of the Dolby noise
reduction circuits within a recorder.
Since there were no recorders available
with the new headroom extension, we
attempted to simulate the effect by using
a recorder in our lab that provided easy
access to bias adjustment and equaliza-
tion. After several “rehearsals” and, with
the aid of an assistant, [ was able to plot
the curves of Fig. 7 which simulate the
headroom improvement that will be
gained by Dolby HX system. As the
frequencies were slowly swept from low
to high, we decreased bias and pre-
cmphasis manually, attempting to ap-
proximate what the control signal of the

FIG. 7—RESPONSE CURVES of a manually sim-
ulated Dolby HX system.

Dolby system would do automatically
(and perhaps more smoothly judging by
some of the ‘‘glitches” in our curves).
Though those curves were simulated
manually, a comparison of each curve of
Fig. 7 with corresponding curves of Fig. 2
reveals just how much improvement in
recording headroom is gained.

Total playback compatibility

It is important to understand that since
all of the additional processing of record,
bias, and equalization with the Dolby HX
system occurs during the recording pro-
cess only, no special playback processing
over and above standard Dolby noise
reduction is required. A cassette of the
future, recorded on a machine equipped

www americanradiohistorv. com

with the extra Dolby feature, can be
played back on older decks equipped with
standard Dolby B noise reduction; only
improved high-frequency response
should be detected. Dolby claims that in
some cases, improved performance at
lower frequencies may be noted as well
since, as we said earlier, effects of drop-
outs and modulation noise are minimized
by providing optumum quiescent bias for
lower frequency signals. Finally, Dolby
suggests that a further reduction in noise
may be noticed in some program materi-
al, simply because recordists who tend to
under-record difficult material-—to pre-
vent high frequency tape saturation—can
now increase the record level and thereby
avoid sacrificing signal-to-noise ratio.

Are there any disadvantages to this
new system? In discussing the develop-
ment with the people from Dolby, | ques-
tioned whether their single control signal
could be expected to “track™ all of the
parameters involved, with any degree of
accuracy. Dolby correctly pointed out
that any tape deck is usually calibrated to
work best with one type of tape (or, one
type for each tape selector setting), and
that the Dolby HX system will also work
best when used with the tape for which it
was specifically calibrated by the maker
of the tape deck.

It remains to be seen how great the
tracking errors will be if other generically
similar tapes are used on a machine
equipped with the new Dolby HX system.
That question notwithstanding, the Dol-
by HX idea is certainly a brilliant one,
and one which should further improve
overall cassette deck performance in the
future. As Dr. Dolby put it, 10 years or
more ago, he turned his attention to
lowering the noise-floor in cassette re-
cordings. Now, 10 years later, he has
concentrated on the other end of the
dynamic range scale of cassette recording
and has been able to contribute approxi-
mately 10 dB of headroom (at high
frequencies) in addition to the 10 dB of
noise reduction contributed earlier. The
resulting 20 dB of improvement from one
man is quite a bit, we would have to
agree! R-E
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HERE'S A LITTLE GEM OF A RECEIVER THAT IS
actually the lowest-priced and lowest-powered
unit manufactured by Sherwood Electronic
Laboratories, Inc. (4300 N. California St.,
Chicago, IL 60618). This company has been
around almost since high-fidelity became a
buzz-word in a music lover’s vocabulary.

What can you get in a stereo receiver for
little over $2007 Quite a bit, judging from the
model S-7150CP shown in Fig. 1. Certainly
some control features are missing (such as an
extra or second tape-monitor circuit and per-
haps a couple of user-selectable filters), but if
your source material is in good condition, you
won’t need any filtering other than the buiit-in
6-dB subsonic filter that is included (not visi-
ble on the front panel) to reduce rumble from
any less-than-perfect turntables you may be
using.

But consider what features are included at

this price: The front panel shows a speaker
selector switch on the left (for choosing one or
two pairs of connected speakers) that also
serves as the POWER on/off switch. The man-
datory phone jack is next to it, followed by
fully detented BASS and TREBLE controls; a
channel BALANCE control; the master VOLUME
control; LOUDNESS, FM MUTING and TAPE
MONITOR pushbutton switches; the program
SELECTOR switch; and a large flywheel-coupled
tuning knob in the upper right.

The highly visible FM frequency numerals
are linearly calibrated with markings at every
200 kHz (one-channel width) with the AM
frequencies below them; while above the fre-
quency scales to the left are a stereo indicator
light and a single meter that acts as a center-
of-channel tuning meter for FM reception and
as a signal-strength meter in the AM recep-
tion. mode.
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« | SHERWOOD $-7210GP
AM/FM Receiver

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR
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RADIO-ELECTRONICS AUDIO LAB
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SHERWOOD
S-7210CP RECEIVER

VERY GOOD

Copyright ® Gernsback Publications Inc., 1979

The rear panel of the mode! S-7150CP con-
tains two rows of color-coded, speaker-connec-
tion screw terminals; a single AC convenience
outlet; a line fuseholder; a chassis ground ter-
minal; the required tape-input and tape-output
jacks; plus four screw terminals to connect an
external AM and 75-ohm or 300-ohm FM

MANUFACTURER’S PUBLISHED‘SPECIF'IC ATIONS:

FM TUNER SECTION:

Usable Sensitivity: mono, 1.9 uV (10.8 dBf). 50-dB Quieting: mono, 3.5 uV (16.11 dBf);
stereo, 39 uV (37.1 dBf). Harmonic Distortion at 1 kHz: mono, 0.15%; stereo, 0.25%.
S/N Ratio: mono, 70 dB; stereo, 66 dB. Capture Ratio: 1.2 dB. Selectivity: 60 dB. iF
Rejection: 75 dB. AM Suppression: 55 dB. image Rejection: 55 dB. Frequency
Response: 20 Hz to 15 kHz, +1, —2.0 dB. Muting and Stereo Threshold: 4 uV (17.2
dBf). Stereo Separation: 40 dB at 1 kHz; 30 dB from 20 Hz to 10 kHz.

AM TUNER SECTION:
Sensitivity: 20 uV. Selectivity: 25 dB. Frequency Response: —6 dB at 4 kHz. Image
and IF Rejection: 40 dB.

AMPLIFIER SECTION:

Power Output: 15 watts-per-channel into 8 ohms, 20 Hz to 20 kHz (25 watts at 1 kHz
into 4 ohms). Rated Harmonic Distortion: 0.2%. IM Distortion: 0.2%. Damping Factor:
20 at 8 ohms. Input Sensitivity for Rated Output: phono, 2.5 mV; high level, 160 mV.
Photo Overload: 140 mV at 1 kHz; 680 mV at 10 kHz. S/N Ratio (Phono, Referenced
to 10-mV Input, “A”-Weighted): 91 dB, (77 dB unweighted); high level, 85 dB
unweighted (95 dB weighted). Frequency Response: phono, RIAA +0.5 dB; high level,
+0.5 dB, from 20 Hz to 20 kHz. Bass and Treble Tone Control Range: + 10 dB at 50
Hz and 15 kHz.

GENERAL SPECIFICATIONS:

Power Requirements: 115 to 126 VAC, 50 to 60 Hz, 20 to 100 watts. Dimensions:
16'%hs W X 5% H X 12% D. Weight (Shipping): 20 lbs. Suggested Retail Price:
$225.
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antennas. A pivotable ferrite-bar AM loopstick
antenna completes the rear-panel layout (See
Fig. 2).

Circuit highlights

Figure 3 shows the internal layout of the
chassis. Two major PC boards contain most of
the receiver’s circuitry: a tuner PC board and
an amplifier module. The FM front end uses a
three-gang tuning capacitor, with an FET used
as an RF amplifier stage. Phase-linear ceramic
filters are used in the IF section, with much of
the active circuitry (including a wideband qua-
drature detector circuit) contained in a single
IC preceded by a discrete bipolar transistor

6.61 4389W3034
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stage. Multiplex decoding circuitry incorpo-
rates a phase-locked-loop 1C and is followed by
separate discrete amplifiers for each channel
plus the required de-emphasis and filtering
networks.

The phono preamplifier/equalizers use a
three-transistor circuit with negative feedback
used for RIAA equalization. The tone-control
amplifier is handled by the familiar Baxandall
negative-feedback circuit. The power-amplifi-
er section includes a differential-amplifier in-
put stage and the now-familiar, direct-coupled
complementary-symmetry NPN-PNP output
stage. Two-ampere fuses are built into the out-
put lines to protect the amplifier against speak-
er shorts. Power-output siages are powered
from filtered +23-volt DC supplies while a
fully electronically regulated 14-volt supply
takes care of the tuner and low-level amplifier
circuits. Dual-polarity voltages are used to
power the phono preamplifier/equalizer sec-
tions of the receiver.

Tuner measurements

Table | summarizes measurements made for
the FM tuner section. Note that both for mono
and stereo FM performance, the signal-to-
noise (S/N) ratio obtainable with strong (65-
dBf) signals is far better than that claimed by
the manufacturer. We must point out, howev-
er, that these signal-to-noise measurements
were made in accordance with IHF Tuner
Measurement Standards, in which a 200-Hz to
15-kHz bandpass filter is included in the test
procedure. In the case of mono measurements,
using this bandpass filter made very little dif-
ference.

In the case of stereo measurements, howev-
er, without using the filter we would have read
an erroneous S/N ratio, which would have
been a resuit of the presence of a fair amount
of subcarrier signal (19-kHz, 38kHz, and har-
monics) that could not be totally filtered out.
Of course, this ultrasonic signal is not audible
toa listener and in no way affects tuner perfor-
mance. We have noted its presence, however,
only as it might affect cassette tape recordings

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Sherwood Laboratories

Model: S-7150CP

FM PERFORMANCE MEASUREMENTS

SENSITIVITY, NOISE AND

FREEDOM FROM INTERFERENCE
{HF Sensitivity, mono: (uV) (dBf)
Sensitivity, Stereo (uV) (dBf)

50-dB quieting signal, mono (uV) (dBf)
50-dB quieting signal, stereo {uV) (dBf)
Maximum S/N ratio, mono (dB)
Maximum S/N ratio, stereo {(dB)

Capture ratio (dB)

AM Suppression (dB)

Image rejection {dB)

IF rejection (dB)

Spurious rejection (dB)
Alternate channel selectivity {(dB)

FIDELITY AND DISTORTION MEASUREMENTS
Frequency response, 50 Hz to 15 kHz (+dB)
Harmonic distortion, 1 kHz, mono (%)

Harmonic distortion, 1 kHz, stereo (%)
Harmonic distortion, 100 Hz, mono (%)
Harmonic distortion, 100 Hz, stereo (%)
Harmonic distortion, 6 kHz, mono (%)

Harmonic distortion, 6 kHz, stereo (%)
Distortion at 50-dB quieting, mono (%)
Distortion at 50-dB quieting, stereo (%)

STEREO PERFORMANCE MEASUREMENTS
Stereo threshold {uV) (dBf)

Separation, 1 kHz (dB)

Separation, 100 Hz (dB)

Separation, 10 kHz (dB)

MISCELLANEOUS MEASUREMENTS
Muting threshold (xV) (dBf)
Dial calibration accuracy { + kHz at MHz)

EVALUATION OF CONTROLS,
DESIGN, CONSTRUCTION

Controt layout

Ease of tuning

Accuracy of meters or other tuning aids
Usefuiness of other controis
Construction and internal layout

Ease of servicing

Evaluation of extra features, if any

OVERALL FM PERFORMANCE RATING

R-E R-E
Measurement Evaluation
2.0(11.2) Good
5.0 (19.2) Excellent
3.0 (14.7) Excelient
40 (37.2) Fair
75 Excellent
70 Exceilent
(see text)
1.2 Very good
56 Very good
57 Fair
75 Good
82 Very good
63 Good
2.0 Fair
0.12 Excellent
0.075 Superb
0.13 Excelient
0.13 Good
0.18 Very good
0.15 Excelient
0.5 Good
0.28 Excelient
4.0{17.2) Excelilent
45 Excelient
49 Superb
33 Good
3.5(16.1) Very good
—200, 98/108 Fair
Very good
Very good
Excellent
Good
Very good
Good
Good
Very good

made from off-the-air stereo FM programs
(causing possible beats and the miscalibration
of any Dolby noise-reduction system on the
recorder) unless your deck is equipped with a
multiplex filter. Many modern cassette decks
have such a circuit (a switch is included on
their front panels), and we advise prospective
purchasers of the model $-7/50CP choose
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such a cassette deck to use with this receiver.
Figure 4 is a spectrum analysis of FM fre-
quency response (shown by the upper trace)
and stereo FM channel separation (the lower
trace). The scale used is 10 dB-per-vertical-
division; response is extremely uniform. It is
flat all the way out to 15 kHz,—the upper-
frequency limit of FM broadcasting.
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Sherwood is one of the few manufacturers
that is honest enough to quote AM frequency
response. In the case of the model S-7150CP,
the specification states that response extends
out to 4 kHz for the —6-dB rolloff point, and
this is exactly what we measured, as shown in
Fig. 5. This response measurement may not
seem like much to a dyed-in-the-wool audio-
phile, but compared with some AM tuners in
much more expensive stereo receivers (many
of which begin to roll off at 2.0 kHz or 2.5
kHz), it really isn’t bad at all, and response is
quite flat over its useful frequency range. The
improvement was also audible in our subse-
quent listening tests, during which we always
check out AM fidelity.

WwWWwWW.americanradiohistorv.com

Amplifier measurements

The amplifier of the model S-7150CP deliv-
ered considerably more power than its rated 15
watts-per-channel into 8 ohms at mid-frequen-
cies and at the high-frequency extremes. Even
at 20 Hz, its power output reached 18 watts-
per-channel before the rated distortion of 0.2%
was observed. In examining the measurements
shown in Table 2, note the extremely wide fre-
quency range (power bandwidth) over which
the amplifier is able to deliver its rated output
at or below rated distortion. At rated power
output, mid-frequency test signals were repro-
duced at distortion levels that were well below
the 0.2% value specified, and intermodulation
distortion was even a bit lower than the total
harmonic distortion.
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When you examine S/N and sensitivity fig-
ures in Table 2—Amplifier Performance Mea-
surements—you will not be able to compare
our results directly with the manufacturer’s
specifications. Sherwood has not yet adopted
the 1978 Amplifier Measurement Standards at
the time this report was written.

Figure 6 shows the total bass and treble con-
trol range. Note that the important mid-fre-
quencies (from around 200 Hz to 2.5 kHz) are
totally unatTected by either the bass or treble

TaEam
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controls—a design approach of which we
heartily approve. Sherwood has also kept the
maximum boost of these controls within rea-
son, another wise approach in view of the
receiver’s rather limited power-output.

The action of the loudness-compensation
circuitry, shown in Fig. 7, is typical of this type
of circuit, with most of the emphasis at low
listening levels applied to the bass end and only
a very moderatec amount of treble boost intro-
duced at lower levels.

Summary

Table 3 contains our overall product analysis
as well as our summary comments concerning
the audible performance and design of this
recciver. We were well impressed with the
model S-7150CP, especially in view of its wel-
come low price and no-compromise approach
to circuitry and sonic quality. 1t’s nice to dis-
cover that some audio-component manufactur-
ers have not overlooked the less-atfluent sound
bufls among us. R-E
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TABLE 2

RADIO-ELECTRONICS PRODUCT TEST REPORT
Model: S-7150CP

Manufacturer: Sherwood Laboratories

AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 25.2 Exceltent
RMS power/channel, 8-ohms, 20 Hz (watts) 18.0 Very good
RMS power/channel, 8-ohms, 20 kHz (watts) 245 Excellent
RMS power/channel, 4-ohms, 1 kHz (watts) 33.3 Excelient
RMS power/channel, 4-ohms, 20 Hz (watts) 221 Good
RMS power/channel, 4-ohms, 20 kHz (watts) 33.0 Excellent
Frequency limits for rated output (Hz-kHz) 10-65 Superb
Dynamic headroom (dB) 0.63 Not rated
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.065 Excelient
Intermodulation distortion, rated output (%) 0.050 Excellent
Harmonic distortion at 1-watt output, 1 kHz (%) 0.024 Excellent
Intermodulation distortion at 1-watt output (%) 0.022 Excellent
DAMPING FACTOR AT 8 OHMS, 50 Hz 36 Good
PHONO PREAMPLIFIER MEASUREMENTS
Frequency response (RIAA + dB) 0.5 Very good
Maximum input before cverload (mV) 150 Very good
Hum/noise, A’ -welghted, referenced to 1-watt or 0.5-volt
output, for 5-mV input (dB) 82 Excellent
HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + dB) 8-28, 1.0 Very good
Hum/noise, “A"-wt'd, referenced to 0.5-or 1-watt output,
0.5-volt input (dB) 86 Excellent
Reslidual noise, "'A"-wt'¢, minimum volume, referenced to
1-watt output (dB) 88 Good
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controis See Fig. 7 Excellent
Action of secondary tone controls N/A
Action of high- and low-cut filters N/A
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2, referenced to 1-watt or
0.5-volt output (mV) 0.65
Input sensitivity, high level, referenced to 1-watt or 0.5-volt
output (mV) 40
Output level, tape outputs, at rated output (mV) 154
Output level, headphone jack, at rated output (mV or mw) 12 mwW/8 ohms
EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN
Adequacy of program source and monitor switching Fair
Adequacy of input facilities Good
Front-panel layout Very good
Action of controis and switches Very good
Design and construction Excellent
Ease of servicing Very good
OVERALL AMPLIFIER PERFORMANCE RATING Very good
TABLE 3
OVERALL PRODUCT ANALYSIS
Retail price $225
Price category Low
Price/performance ratio Excellent
Styling and appearance Very good
Sound quality Very good
Mechanical performance Very good

Comments: In the past, we have tested high-priced receivers whose manufacturers have ‘guaran-

teed’’ the consumer that the published specifications would be met or exceeded.
Some even include their own hand-written data based upon internally conducted
measurements and quality control of each unit. Usually, though, once you get down to
the level of a low-powered, low-cost receiver, such extra quality control seems to
vanish. Not so in the case of the model S-7150CP. Although it is extremely modest in
power and price, Sherwood’s Certified Performance program (a program of total
quality contral) applies to this unit just as it does to the company’s higher-powered
recelvers anc separate components. We believe this Is all to the good since we always
sympathized with the budget-limited hi-fi consumer who requires only moderate power
levels but wants high-quality in every other aspect. Such buyers are increasing in
number, now that there is a trend towards high-efficiency speakers that don’t require a
jot of power to deliver realistic sound pressure levels.

When the receiver was listened to with any of the recently designed vented-port
speakers, it performed admirably, and (as you can confirm by comparing published
specifications with the results in Table 2) every single specification was either met or
exceeded, in some cases by a wide margin. in our opinion, the mode/ S-7150CP makes
it possible to assemble a good-sounding stereo system for well under $500—rather
amazing in view of the inflationary trends that have caused every other consumer
product to rise in the last few years. If you plan to equip your home with stereo
components and your funds are limited, this receiver should definitely be auditioned.
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BUSTOMIZE YVODR
PG BOARDS

The dimensions and shape of many finished PC boards are

such that the board won't fit into a case or cabinet
you want to use. Read how one experimenter solves the problem.

EARL “DOC” SAVAGE, K4SDS
HOBBY EDITOR

THE TWO PIECES OF EQUIPMENT SHOWN IN
Fig. 1 provide outstanding performance
and have a fairly nice appcarance. On that
basis, you would probably assume that
they were custom made. Well, in a way
they were—but those instruments con-
tain predesigned circuit boards that
would not fit into either cabinet. This is
the story of how they got in there.

FIG. 1—PREFABRICATED PC BOARDS were
used in building these two test instruments.
The PC boards were “repackaged” so that they
would fit inside the cabinets.

The problem of size can arise when you
build on a surplus or prefabricated PC
board: you must find a box of just the
right size. You may have to settle for one
that is too big, or the wrong shape, unless
you know how to squeeze a board into a
smaller box.

An even worse problem is to have a
piece of equipment already on a board
that won’t fit into anything reasonable.
Did you ever try to put a 6 X 7 inch PC
board intoa 6 X 3'/2 X 2/ inch box? Or
would you rather put it into a box that is 6
X 7 by 1 inch deep-—or worse, one that is
5 inches deep? In the first case, some-
thing has to give. In the second, you have
a piece of equipment with a very strange
and awkward shape or a lot of wasted
space inside.

FIG. 2——TWO TYPICAL PC boards with problem
shapes. They won’t fit into standard cabinets.

Two such problems can be seen in Fig.
2. The board on the left is a complete
frequency counter less a S-volt power
supply (as you will see later, the digits are
mounted on the other side of the board).
That particular board is a sub-assembly
from a big piece of surpus gear. It works
excellently but it should be put into a
cabinet of some sort.

The board on the right is an Intersil
digital panel meter with a liquid crystal
display. It is a sweet little 200.0 milli-volt
meter that just cries out for some accesso-
ry input circuits and a cabinet to be most
useful. But everything you see in Fig. 3
simply won’t fit into the desired box ‘“‘as
is”.

FIG. 3—MULTIMETER BOARD and components
simply won’t fit into intended cabinet.

www.americanradiohistorv.com

FIG. 4—STRAIGHT CUTS in PC board is made
with modeling saw.

Those really arc problems because en-
casing the PC boards “as is’’ would result
in awkward shapes and much wasted
space. In addition, the digital readouts
would be recessed way behind the pan-
el—and who wants to look down tunnels
all the time? Even locating the controls
on the side of the cabinet (ugh!) won’t
help much.

Possible solutions

Of course, there are several ways to
solve the problem. First, the boards might
be used just as they are, without cabinets.
But that would probably result in physi-
cal and electronic damage.

A second possibility is to put them into
odd-shaped boxes. Probable result: being
unable to find such a cabinet, you would
have to spend a lot of time making it.

A third way would be to remove the
parts from the board and make new ones
of different shapes. The probable result
would be some parts damaged in remov-
al.

Those three ‘“‘solutions” all have much
the same disadvantages——unsafe, incon-

‘venient, unaesthetic, and/or a lot of work.

They might do the job but there is an
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FIG. 5—CURVED CUTS are made with a coping
saw.

FIG. 6—MULTIMETER PC BOARD, after being
cut, fits nicely into cabinet along with input cir-
cuitry and front panel controls.

easier more preferable way.

Cut the board up into pieces of man-
ageable size to fit the cabinet of your
choice. That’s right: Saw the board into
smaller pieces; then all you have to do is
put the boards in layers, or however you
want them, and wire them together.

How to do it

Let’s see how it was done with those
two boards; you can use the same tech-
niques with your problems. Here are the
steps in the process.

First, study the board and the availabie
cabinet size(s) to determine the best
place(s) to cut. Give attention to both
sides of the board. Obviously, the fewer
copper traces or runs you cut, the less
wiring you will have to do later. Then,
too, there may be sub-circuits that would
be better undisturbed—as in the case of
the counter board. Here, the cuts were
planned to leave the crystal oscillator and
divider chain in one piece. At times,
you’ll have to compromise, but don’t start
hacking away until you think it through.
Usually the cuts will not be straight and
square.

Next, saw the board according to your
plan. Go slow and easy and you won’t tear
anything up. If the board is small, a very
fine-tooth modeler’s saw works well. An
Xacto saw was used on the Intersil board
(Fig. 4). The size of the counter board
and the needed shapes made another type
of saw necessary—in that case, a fine

FIG. 7—REPACKAGED COUNTER PC board
also fits nicely in its intended cabinet.

blade in a regular coping saw (Fig. 5).

After sawing, clean up the new edges
with a file. This will keep debris from
coming loose later. Even more important:
It cleans up the raw edges of the runs and
removes possible shorts.

If there is a lot of wiring to do—and
especially if the board is double-sided—
write some identifying letters/numbers
on the runs that were cut. With the board
back in its original shape, and flat on the
workbench, put the same number or let-
ter beside a trace on each side of the cut.
Later, all you have to do is wire A to A
and 3 to 3 and so on. Take note: It is easy
to get confused when one piece of a board
is reversed and inverted in relation to
another piece!

Use a variety of wire colors as a further
help in preventing miswiring. Frequently
it will not be possible to solder both ends
of a wire, one after another. When you
are trying to attach the free ends of a
dozen wires to one board, it is much easi-
er to get them right if all are not the same
color.

The soldering iron must have a very
small tip or you will simply make a mess.
To help protect MOS devices from static
charges, the tip should be grounded or at
least isolated from the AC line. The Wahl
Iso-Tip No. 7545 is a good choice on both
counts.

On fine, narrow runs it is a good idea
not to solder a wire right at the cut edge,
since the run could be pulled from the
board. In such cases, work back */z inch or
more from the edge.

Soldering wires to the board runs can
be tedious unless you use the “reflow”
technique which requires only two hands.
Here is the procedure found most satis-
factory:

a. Heat the run at the intended point

of attachment and deposit a small

amount of solder there. To avoid

damage, do that quickly with a hot
iron.

b. Strip and tin about Y inch of the

end of a solid wire (stranded wire

tends to spread too much).

¢. Bend the end of the wire slightly

so it will lie flat on the run.

www americanradiohistorv com

d. Lay the tinned wire flat on the re-

soldered portion of the run and

touch the top of the wire briefly with

a hot iron. This causes the solder to

“reflow” and make a good connec-

tion.

e. Examine the area of the new joint

carefully with a magnifying lens to be

sure that no solder has flowed over

to an adjacent run.

Many times a run will be short and you
can as easily solder the wire to a compo-
nent lead sticking through a pad. Given a
choice, wire to a lead and pad instead of
to a run. Just make a small hook in the
end of the wire and use the reflow tech-
nique.

When the board pieces have been wired
and mounted, the results may look like
those in Figs. 6 and 7. Those will win no
prizes for beauty but they work very
well.

FIG. 8—COMPLETED DIGITAL MULTIMETER.

FIG. 9—COMPLETED FREQUENCY COUNTER.

Conclusion

There is no way the Intersil-based mul-
timeter shown in Fig. 8 could have been
packaged without complete rewiring or
re-boarding short of cutting the original
board. The same is true of the frequency
counter in the Radio Shack cabinet
shown in Fig. 9.

On the basis of function and appear-
ance, the repackaging effort was worth-
while. Those instruments would find a
place in any workshop. Yours can look
equally as good; get out your saw and
repackage your loose boards. R-E
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The audio oscillator/genera-
tor is one of the oldest elec-
tronic test instruments. Its
specifications and features
have been greatly up-graded
So it is suited for a myriad of
applications. This article tells
how the audio generator is
used in nine important test
procedures.

CHARLES GILMORE

IT IS DIFFICULT TO ENUMERATE ALL THE
applications for an audio oscillator. Brief-
ly, the instrument can be used in any situ-
ation requiring a source of relatively pure
sinewaves within the frequency range
covered. A large majority of applications
are found in audio measurements because
of the high degree of concentration on
reproduction fidelity. However, there are
enough applications for a good audio
oscillator that a general laboratory or ser-
vice shop should place it on the priority
list for low-frequency sources (right after
a function generator). Of course, if the
shop specializes in audio measurements
and repairs, the audio oscillator is a
must.

Total harmonic distortion

The THD measurement determines
the amount of harmonic energy added to
the output signal of a device by the device
itself. With the audio amplifier—or any

Jscillator
~ Applications

HEATHKIT MODEL 1G-5218

other amplifier for that matter—the test
is performed by supplying a distortionless
signal to the input and then measuring
the harmonic content at the output. Most
THD analyzers reject the fundamental
signal with a notch filter and measure all
other energy within the audio spectrum.
The THD then becomes:

% THD =

Harmonics X 100
\/(Fundamental)?+ (Harmonics)?

The THD measurements for audio
equipment are usually made at a number
of input and output lcvels, since the har-
monic distortion introduced by the ampli-
fier depends on the gain and the power
output at which it is operated. Harmonic
distortion is a direct result of nonlineari-
ties within the amplifier.

Note that the described technique for
measuring THD includes noise, hum or
other nonharmonically related signals not
rejected by the notch filter tuned to the
fundamental frequency. Two points

WWwWWwW.americanradiohistorv.com

therefore must be considered. First, the
amplifier itself must be thoroughly ana-
lyzed for its own hum and noise prior to
using it for THD measurements. Any
such components should be eliminated
before the measurement. Second, the os-
cillator supplying the distortion-free sig-
nal must also be free of hum and noise.

A method of measuring THD that
eliminates this problem uses a wave ana-
lyzer. This consists of an extremely
sharply tuned filter followed by an AC
voltmeter. Although measuring THD
with a wave analyzer is more tedious, the
result is more accurate. The ultra-low dis-
tortion characteristics of the generator
are still required, and, of course, there
must be no hum and noise. However, lev-
els of hum are permitted with this system
of measurement.

The wave analyzer is first tuned to the
fundamental frequency and an amplitude
measurement is taken. It is then tuned to
the second, third, fourth, fifth, etc., har-
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monics, and amplitude measurements are
taken. THD is then calculatéd using the
following formula:

L ()

% THD = X 100%.

Fundamental
Although truly broadband noise contrib-
utes throughout to this measurement,
hum and other nonharmonically related
spurious signals arc eliminated.

When making THD measurements
with an analyzer that uses the notch fil-
ter, a few basic testing precautions arc
necessary. Since hum contributes signifi-
cantly to the harmonic distortion mea-
surement, ground loops must be carefully
avoided. A ground loop consists of a sec-
ond path through which the ground or
return signals for the test may pass. Fre-
quently, this second path also contains
significant line-frequency currents,
which could enter into the méasurement
and contribute an undesired signal to the
output. This signal is genetated by nei-
ther the amplifier nor the oscillator, but
affects the measurement.

Two forms of THD analyzers use the
notch technique: With the first and sim-
plest form, the notch filtér is manually
tuned. The second technique uses manual
tuning to within a few pércent of the
desired center frequency, when an auto-
matic nulling circuit takes over to center
the analyzer on the fundamental frequen-

a difference in magnitude, between the
input and the output signals, either ex-
pressed as percentage or as an absolute
value. We know from the previous section
that THD represents components added
to the output signal whose frequencies are
cxact multiples of the fundamental signal
but which did not appear at the input.
Intermodulation effects also contribute to
distortion in an amplifier, and also take
place where there are nonlinearities. The
added signals are the sum and difference
products of two or morc amplified sig-
nals.

An audio amplifier test for intermodu-
lation (IM) distortion usually consists of
mixing a 60-Hz signal with a 7-kHz sig-
nal—that is, signals at 7,060 Hz and sig-
nals at 6,940 Hz are measured. These sig-
nals are gencrated in the amplifier by
intermodulation. Figure 1 is the block
diagram of a test configuration for mea-
suring IM distortion. Because this tech-
nique requires two audio oscillators, two
filters, a detector and an audio voltmeter,
an M analyzer is used that incorporates
those instruments in a single package.

The measurement process is relatively
simple. A high-pass filter eliminates the
60-Hz component at the input of the
audio amplifier under test, but passes the
7-kHz Signal. Once the 60-Hz component
has been removed, the modulated 7-kHz
signal (the 7-kHz signal with the two 60-

HI-PASS
FILTER

AM
DETECTOR -

LOW- AC
PASS VvOLT
= FILTER METER

60 Hz

60 Hz
SYNC 2k
OUTPUT

TkHz

0sc

FIG. 1—INTERMODULATION ANALYZER. Two signals are sent through the amplitier; then the effect

of one on the other is measured.

cy. Errors can occur in the analysis if the
generator drifts from the fundamental
frequency to which the analyzer was
tuned. An analysis with automatic null
compensates for minor drifts. However,
drifting introduces errors to measure-
ments made with the manually tuned ana-
lyzer.

A note of caution regarding THD mea-
surements: It secms logical that one could
measure both the THD of the generator
and the THD at the output of the unit
under test and subtract, thus arriving at
the THD contributed by the device under
test. Unfortunately, because of the com-
plex qualities of the signals, this tech-
nique does not lead to a proper measure-
ment. The THD of the audio oscillator
must be substantially less than that ex-
pected from the amplifier being tested.

Intermodaulation distortion
Distortion is any ditference, other than

Hz sidebands created by any IM distor-
tion of the amplifier) is applied to an AM
detector. The detector output is a 60-Hz
signal whose amplitude is in direct pro-
portion to the amount of IM present. Any
7-kHz signal passing through the AM
detectors is removed by the low-pass fil-
ter. The 60-Hz product is measured by
the voltmeter.

The audio oscillators used for this par-
ticutar application must be almost free of
hum, especially the one generating the 7-
kHz signal. Extremely low harmonic con-
tent is required of the one that generates
the 60-Hz signal. To avoid spurious beats
caused by interaction between the 60-Hz
line frequency, the 60-Hz test signal is
usually synchronized to the line. (The 60-
Hz line itself is not used for the measure-
ment since its harmonic content and am-
plitude variations with time are too great
to permit successful measurements.) It
should be noted that the 4-to-1 combiner
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mixing the 60-Hz and 7-kHz signals must
produce no IM of its own.

Intermodulation distortion, while most
frequently produced by the active compo-
nents of amplification, can also be pro-
duced by electromechanical connections
on the output of an amplifier. Intermodu-
lation distortion produced in such con-
nections is most frequent under high
power conditions, and s usually mea-
sured at both high- and low-power lev-
cls.

Power output

The audio oscillator is used to drive
audio amplifiers to a desired output level
to make power measurements. The power
output is usually increased until a certain
harmonic-distortion value is reached.
Mecasurements are made at this level with
the formuila P = E?/R, or by
P = E X lifa current meter is available.
When the first formula (the most com-
mon) is used, a purely resistive load is
mandatory. A speaker does not provide a
constant impedance over frequency.

Audio response

These measurements determine the
uniformity of the amplifier’s amplitude
response with changes in input frequency.
Usually this is plotted as decibels varia-
tion, with the frequency plotted on a loga-
rithmic scale for compression. Frequency
response measurements use the audio os-
cillator as a signal sourcc because the
audio oscillator has a known flat output.
Metered audio oscillators tend to reduce
setup time. Audio response measure-
ments may be made at various power lev-
els and for different control settings, such
as TREBLE and BASS.

Impedance

Both input and output impedance mea-
surements may be made with the audio
test oscillator as a signal source. These
measurements most frequently establish
an output voltage level from the amplifi-
er, and cither insert a series resistance for
input measurements or a parallel load
resistance for output measurements. The
inserted resistance is then varied until the
output voltage is reduced by 6 dB (50%).
At this point, the variable resistor is cqual
to the unknown impedance.

Damping factor

The damping factor of an audio ampli-
fier is the ratio of output impedance lo
the rated load impedance. This damping
factor is measured by driving the un-
loaded amplifier to maximum output
without introducing distortion. The no-
load output voltage is measured (Vi)
The rated load (usually 4, 8 or 16 ohms)
is now connected and the full-load output
voltage is measured (Vg ). The damping
factor is then given by:

VFL

Damping Factor =
a— Ve
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FIG. 2—A SIGNAL GENERATOR far an AC bridge. If oscillator output is balanced to ground, the

amplifier can have a single-ended input.

An amplifier whose output impedance
is matched to the load impedance has a
damping factor of 1. Audio amplifiers,
however, commonly have damping fac-
tors of 50 or greater.

Miscellaneous measurements

Input sensitivity and input overload are
two measurements frequently made on
audio amplifiers. Both measurements de-
pend on reaching a low-distortion perfor-
mance level, and so require a low-distor-
tion oscillator. Channel separation mea-
surements determine the amount of
crosstalk between two channels in a ste-
reo or quadriphonic system.

Bridge measurement

The audio oscillator is often chosen as a
signal source for bridge measurements
simply because many of them have a bal-
anced output. The simple test configura-
tion of Fig. 2 is used. A very high degrge
of balance can be provided by the audio
oscillator if a battery-operated type is
selected.

In addition to the balanced output
requirements, the audio oscillator also
provides low-distortion signals and low
hum and noise. Deficiencies in any of
these areas cause some imbalance in the
bridge, since the undesired signals can
make it difficult or impossible to null the
bridge effectively. To successfully main-
tain bridge balance for extended mea-
surements, the oscillator frequency must
be constant. Therefore, the good frequen-
cy stability properties of the audio oscilla-
tor make it a popular choice for bridge
measurements. Bridge measurements
also generally require a constant ampli-
tude. Amplitude variatians of the signal
driving the bridge appear as amplitude
variations at the bridge output, The audio

PULSE GEN
DUTY CYCLE 1%
FREQUENCY F

oscillator, with its extreme amplitude sta-
bility, is most satisfactory for this pur-
pose.

Synchronized oscillator

The audio oscillator in the synchroniz-
ing made can be used for signal regenera-
tion. Often in a laboratory situation, pro-
cessing or transmission causes the mea-
sured signal to be too noisy, too high in
distortion, or to have excessive amplitude
variations. Applying this signal to the
synchronizing input of an audio oscillator
results in an output signal in which noise,
amplitude variations and distortion are
highly suppressed. The audio oscillator
acts as a high-quality filter, and when
used in this mode, tracks frequency
changes of the synchronizing signal over
short excursions within the oscillator’s
lock range. If the synchronizing signal
leaves the oscillator’s lock range, the
oscillator output signal reverts to its natu-
ral frequency indicated on the front-panel
dial setting.

A typical example is period measure-
ment of signals with a high noise content.
Period measurement is susceptible to a
high degree of error if there is signal
noise. Filtering by a synchronized oscilla-
tor substantially improves period mea-
surement accuracy.

A fixed degree of phase shift can be
inserted between the synchronizing signal
and the audio oscillator output signal by
adjusting the front-panel variable-fre-
quency control. Within certain limits, the
synchronized audio oscillator can be used
to achieve a specified phase shift or time
delay.

Frequency response and phase-shift
analysis of many of the extremely sclec-
tive clectronic filters available require the
signal source to have excellent frequency

SYNC INPUTS
AUDIO AUDIO AUDID AUDIO AUDIO
0SC 0SC 0st 0sC oSt
F 2F 3F 4F 5F

vV

COMPLEX

O WAVEFDRM
OUTPUT

FIG. 3—A FOURIER SYNTHESIZER consists of a combination of oscillators that can produce square-
waves of other complex waveforms by adding synchronized harmonics to the fundamental.
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stability. The signal source also must have
very good spectral purity. However, the
excellent frequency stability require-
ments may exceed either the setability or
stability capabilities of the audio oscilla-
tor. To make such measurements, the
audio oscillator may be locked to a digi-
tally derived sourcc having a high degree
of frequency stability but with poor spec-
tral characteristics.

The synchronizing input of an audio
oscillator does not reject harmonics.
Therefore, the audio oscillator can be eas-
ily locked to the second, third, fourth,
fifth, or higher harmonic of the synchro-
nizing signal, if the harmonic content is
great enough. In some cases this is advan-
tageous. For example, a number of oscil-
lators can be synchronized to one particu-
lar signal with a high harmonic content.
Each oscillator is synchronized to a dif-
ferent harmonic. The output signals of
the various oscillators are combined in a
resistive adder.

Extremely complex waveforms can be
synthesized by this technique. For exam-
ple, the squarewave contains a fundamen-
tal signal plus a signal at the third har-
monic of the fundamental whose ampli-
tude is one-third that of the fundamental,
and so on up the odd harmonic spectrum.
An extremely pure squarewave could
therefore be synthesized by this tech-
nique (see Fig. 3). Because all other wav-
eforms are combinations of a fundamen-
tal sinewave and its various harmonic
amplitudes and phases, they also can be
created through such a technique.

A synchronized audio oscillator can
reduce frequency jitter or phase-noise
problems on the incoming signal. Again,
the synchronized audio test oscillator fil-
ters out these modulating components
from another frequency. The ability of
the audio test oscillator to remove these
components is limited by the short-term
frequency stability of the oscillator it-
self.

Summary

Although the audio oscillator is no
longer the sole low-frequency signal
source for all laboratory and service work,
there is a wide range of applications in
which this most useful instrument should
be applied. The audio oscillator has im-
proved considerably in some of the most
fundamental and desired specifications. It
has moved from its original general-pur-
pose usage into the category of a specialty
measurement instrument. It is used
whenever only a high-purity audio test
oscillator is good enough to provide the
signals required. When an instrument
evolves in this manner, it very often
moves out of the low-cost category and
into the special laboratory instrument
classification. The audio test oscillator
has definitely not done that. Although a
good laboratory tool, it is also a funda-
mental service tool in shops that service
quality audio gear. R-E
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VERSATILE AND EFFICIENT

Don’t waste fuel or electricity heating or cooling your home or office
when it is unoccupied. With this revolutionary new microprocessor con-
trolled thermostat you can effectively tailor your heating and cooling
usage to maximum efficiency with no loss of comfort. Program your
schedule into the AutoPace 7 and it will automatically cut back temper-
atures just prior to your leaving and then re-establish a comfortable
temperature just slightly ahead of your arrival. You retain full comfort at a
substantial saving of energy. Additional programmed nighttime cutback
periods save even more, all automatically. Seven consecutive days may
be individually programmed with up to four different time-temperature
settings per day, giving you 28 energy saving settings you can live with.
This unit is so effective that it qualifies for the Federal Income Tax Credit
for energy saving devices.

EASILY ADAPTED TO YOUR PRESENT SYSTEM

AutoPace 7 is compatible with most 24vac 4 wire heating-cooling in-
stallations and may be adapted for use with 2 wire heating systems.
Simple to install, the unit comes with all necessary hardware and full
instructions. The manufacturer, Autotronics, has even set up a Toll Free
Technical Information “Hot Line” to answer any questions.

SIMPLE KEYBOARD OPERATION

Simpler to use than a calculator, all program instructions are easily en-
tered via the self contained keyboard. Just enter the days, times and
temperatures you desire, AutoPace 7 will do the rest. You can even
temporarily override a setting for as long as you wish. If you desire, the
Anti-Tamper security feature assures only authorized changes of pro-
gramming. After programming is completed, simply flip up to the decor-
ative cover to conceal all controls. The attractive Lo-Prolile design blends
in with any decor.

MICROPROCESSOR BASED DESIGN

Solid State temperature sensing plus Microprocessor circuitry insures
reliability. Far more accurate than conventional thermostats, AutoPace 7's
unique digital control will maintain temperatures accurately for maximum
comfort. Easy to read digital display provides continuous readout of both
temperature and time. The AutoPace 7 is so well designed that even in
the event of a power failure it automatically resets itself to 68 degrees in
the heating mode or 78 degrees in the cooling mode.

HOW MUCH CAN YOU SAVE

Savings of up to 30% can be achieved with the AutoPace 7 as compared
to conventional thermostats. The actual amount of your savings will vary
according to geographical location and temperature settings used.
AutoPace 7, at only $199.95, will pay for itself in a very short period of
time due to todays high cost of fuel and electricity. Additional savings
are effected by taking advantage of the Federal Income Tax Credit for
Energy Saving Devices. The quickest way to start saving is to call us on
our Toll Free Hot Line 800-223-0474, or fill in the handy coupon today

P — e = — == == =

AD VANC - _To order — use this coupon or call
| ELECTRONIC =  TOLL FREE

HOT LINE
54 West 45 Street, New York, N.Y. 10036 800.223.0474

Please send me —IN NEW YORK STATE 212-687-2224
AutoPace 7 Thermostat'at $189.°* each
Payment enclosed Bill my MASTER CHARGE VISA

Acct. # = = Exp. Date

Address S -
City State Zip

N.Y. State Residents Please Add Sales Tax
Orders Outside Continental U.S. Add $5.00 RE-12

I Name
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ARE YOU TAKING ADVANTAGE OF THE OP-
portunities to take the sample CET tests
that appear on a space-available basis in
Radio-Electronics? (The first five chap-
ters appeared in the May, July, Septem-
ber and November 1978 and February
1979 issucs.) If you feel you are ready to
sit for the Associate-level or full exam,
write to ISCET, 1715 Expo Lane, India-
napolis, IN 46224 for the name and
address of the examiner nearest to you.
Now, dig in and see how well you do on
this month'’s test questions. See if you can
get 75% or more correct. Also, review the
questions and the answers to the previous
test.

Chapter 6 questions—Instruments
1. In which of the following circuits
would testing with a low impedance
voltmeter be expected to affect nor-
mal operation?
() a An AVC (Automatic Volume
Control) voltage bus.

( ) b. Anaudio output tube cathode cir-
cuit.

( ) c. A multivibrator grid circuit.

( ) d. A bridge rectifier circuit in a low-
voltage power supply.

9]

. The best way to view unmodulated
RF frequencies in CB radios is:

( ) a. with an oscilloscope using a de-

modulator probe.

( ) b. with a distortion analyzer.

()

®

with an oscilloscope having a hori-
zontal amplifier bandwidth ex-
ceeding 30 MHz.

() d. with an oscilloscope that has a

vertical amplifier bandwidth ex-
ceeding 30 MHz.

3. A signal strength meter is used for:
( ) a. checking antennas

()

{ ) c. checking oscilloscope bandwidth

()

o

. checking resonant circuits

a

. checking sweep generator band-
width

4. A dual-trace oscilloscope has both an

You Can

An installment of a continuing series

readiness to qualify as a

alternate and a chopped mode.
Which mode would be most likely to
be used for low frequencies?

( ) a. chopped
() b. alternate
() c. either

5. Which of the following two-wave-

form examples resembles the hori-
zontal sweep voltage of a: a recurrent
sweep; and b: a triggered sweep oscil-
loscope?

6. An oscilloscope calibrated to read 1

volt-per-division would show how

1111 NN

a

SR Ny A ALD AR
b

SV Y 11~
111 d_/l_/i_/'l_.
FIG. 1

RADIO-ELECTRONICS
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Correct answers to Chapter 5
Questions about electronic
components and circuits

Here are the answers to the questions
on electronic components and circuits
that appeared in the February 1979
issue.

1. Correct answer is “b.” The resonant
tank circuit will act as a high imped-
ance or load to only a narrow band of
frequencies at and near the resonant
frequency of the L—C combination.

The resonant frequency f, is the fre-
quency at which X; = Xc. Frequen-
cies above the resonant frequency
will be by-passed through C. Fre-
quencies below the f, will be by-
passed through L.

2. Correct answer is “a.”

3. Correct answer is “C.” The Zener
“D” will conduct when the E2 volt-
age goes higher than the diode’s
breakdown potential. Zener diodes

ANSWERS TO

are constructed so that they have
different voltage points at which they
avalanche, drawing heavy current un-
til the voltage his been reduced
below the breakdown point again.
The circuit in Fig. 3 is commonly
used to provide regulation in power
supplies.

4. Correct answer is “d.” The two oppo-

sitely connected diodes would truly
act as a short for large signals. How-
ever, for signals whose desired maxi-

www.americanradiohistorv.com
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of questions aimed at checking your

Certified Electronic Technician

DICK GLASS

much vertical deflection when read-
ing a voltage which shows 2 volts on
an AC meter?

( ) a. 2 dijvisions

( ) b. 4 divisions
( ) c. over 5 divisions

() d. 2.8 divisions

7. An oscilloscope calibrated to read |
volt-per-division would show how
much deflection if reading a voltage
which shows 2 volts on a DC meter?

( ) a. 2 divisions

( ) b. 4 divisions
() c. over 5 divisions
( ) d. 2.8 divisions

8. To connect an ammeter how should
it be inserted with respect to the
load?

( ) a. In scries

{ ) b. In parallel

9. A generator which produces 88 to

108 MHzRF; L + R;L—R:and 19
kHz modulation is a:
( ) a. TV sweep gencrator

( ) b. CB test generator
( ) c. color bar generator

( ) d. FM-stereo generator

5

FIG. 2

10. The scope producing Fig. 2 is set on a

horizontal sweep rate of 10 ms-per-
div. What is the frequency of the
waveform?

() a 500 Hz

() b S0Hz
() c 25Hz
() d 250 Hz

Be sure to keep this issue handy so you
can check your answers in the next chap-
ter of the CET test. The new questions in
the next chapter will be on “test and
measurements.” You may find it a little
tough if you haven’t brushed-up on the
subject. R-E

PRIOR QUIZ

mum level is less than the contact
potential of the diodes (perhaps sig-
nals whose peaks are less than .5
volts, as an example), the arrange-
ment would allow passage of desired-
size frequencies, but would act as a
short to unwanted noise spikes, either
negative or positive.

5. Correct answer is “a.” Fig. 5 is a
drawing for a simple crystal radio. It
will work best with a high-impedance
headset connected from terminal

“E” to ground.

6. Correct answer is “a.” The upper-
most component shown in Fig. 6 is a
photoresistor which varies its resis-
tance according to the light directed
on it. Thus it can be used to vary the
bias on the transistor, turning it on
and activating the relay. The relay
can be connected to a light switch,
alarm, etc.

7. Correct answer is “c.”

8. Correct answer is “a.”

9. Correct answer is “a.” About the
easiest way to tell the difference
between a discriminator and a ratio
detector is to remember that a ratio
detector has the diodes hooked up
oppositely and has a large-value ca-
pacitor across the circuit (4 xF in this
case)

10. Correct answer is “a.”

www americanradiohistorv com
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®

LUKE DIGITAL MULTIMETERS

[ New Portable Digital Capacitance Meter

ot 820 - LLELY so022a

from 0.1pF to 1 Farad Extensive overload and transient protection

* Resolves to 0.1pF Rugged construction
Hi/Lo power anms for in-circuit resistance and diode testing

* 10 ranges for aceliacy ‘ 10 MQ input impedance doesn't load circuit

and resolution 200 hour battery life — low battery indicator
* 4 digit easy-to-read LED \/’ r Large LCDbreadout — 2000 counts
isp! 1 year calibration cycle
dispiey One-hand operation

¢ 0.5% accuracy

¢ Spectal lead insertion ‘
jacks or banana jacks ; NOW $ .I 2 9.
* Fuse protected b

* Uses either rechargeabie
or disposable batteries

BASIC
SPECIFICATIONS
scvems | cvaits [6C Corrant | ac Comnt |

o i 02 02 0oz | ope | 20

Qverrange indication | Ronge | AR R AR

| Resouton 00,0 | 100, | 14 | 14 | 0w

PRECISION Call For Our Price Aecuracy’ ©25+1 |11, +2" | 075+ | 05+2° | 02+
FLUKE DIGITAL MULTIMETERS :

3-1/2 Digit DMM with .5% Accuracy

PRECISION

80206 NOW 0.1% Basic dc accuracy

* 26 Ranges—S5 Functions plus New Conductance Function for up to
10,000 M2 Leakage Measurements
Extensive Overload and Transient Protection
Rugged Construction— 2Year Warranty
Hi/Lo Power Ohms for In-circuit Resistance and Diode Testing
10 M AC/DC Input impedance Doesn't Load Circuit
200 Hour, 9V-Battery Litfe—Low Battery Indicator
Large LCD Readout—2000 Counts
0.1% Basic dc accuracy
One Hand Operation
Complete with Battery and Test Leads

MODEL

2810

* 3'2 digit easy to read LED display
* 0.5% DC accuracy typical
* 1004V, .01 resolution

The new Fluke 8020A contlnues the standard of excalience set by the highly success-
ful BOOOA muttimeter family. Many features set the 8020A apart as a truly exceptional
instrument. Twenty-four ranges and 5 functlons Include® measuring capabllity up to
1000V g¢, 750V ac, 2A ac/dc and 20 M. HI/LO ohms are included for in-clrcuit
resistance and diode test capability. In addition. a new Conductance function allows

and leakage up ta 10,000 MR, a must for circult board work
and cumpunem checking.

* 10 ohm range and control to zero
lead resistance

* Selectable High-/Low-power ohms
on four ranges

The B020A has been designed with the user in mind and fealures exclusive one-hand
aperation. For harsh service environments, the 8020A has a ruggedized case and
extensive overload/ transient protection backed up by a 1-year warranty. Long term
stabllity (1-year calibration cycle) is exceflent wih only three cal adlustments. Up 16
200 hours of continuous aperation can be expected fjam a single SV afialine battery.

FREE CASE witH 8020A

* Auto zeroing

Call For Our Price

80MHz Counter with Period Function LCR-740

Transistorized LCR Brndge
mooe. 1820
* 5Hz to 80MHz reading guaranteed— DE
100MHz typical IhEﬁnIsCo%.
¢ Period measurements from 5Hz
to 1MHz
* Period average. auto and manual Reguiar price $350

positions $299.95

* One PPM resoiution
* Totalizes to 999999 plus overflow

* Elapsed time measurements from 01
10 9999 .99 seconds pius overflow

. w3
ALSO FEE \T)\ME
Pl SNGT\ON

* Highly accurate 3 unit digital readout

* Measures inductance (L). Capacitance (C)
and Resistance (R). within = 0.5% accuracy

..'KPHEL‘ISIOIII * One-megohm input resistance * Operates on one 9V battery
Call For Qur Price  * Bright 43" high LED readouts

New Low Distortion Function Generator New Sweep/Function Generator
IS PRECISION mooeL 3010 m wooe 3020
it * Four instruments in one
* Generates sine. square and triangle package—sweep generator. func
waveforms tion generator. pulse generator.

tone-burst generator
Covers 0.02Hz-2MHz
* 1000: 1 tuning range

* Varable ampitude and fixed TTL square-
wave outputs

-
,,,4.9'4""

frcwe o i1

Call For Our Price

* 0.1 Hz to 1MHz In six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from Q. 1Hz to 100kHz

* Variable DC offset for engineering
applications

Low-distortion high-accuracy
outputs

Three-step attenuator plus
vernier control

Internal linear and log sweeps

* VCO external input for sweep-frequency
tests

¢ Tone-burst output is front-panel ¢
externally programmahle
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PRECISION

DORIC

Non-Linear Systems

EEDATA PRECISION

FINAL
CLOSE-OUT

DUAL-TRACE 5’’ 30MHz
TRIGGERED SCOPE...

uose

Call For Our Price

Rise time 11.7 nS or less

Built-in signal delay line permits view of leading
edge of high frequency puise rise ime

* Triggers on signals up to 50MHz
* 5mV cm vertical sensitivity

* Mode automatically shifts between CHOP
and ALTERNATE as you Change sweep time

* Checks most digital logic circurtry. including ECL

.

High accuracy ten position vertical input attenuator
Flat response with smooth rolloff past 30 MHz
PDA CRT with P31 phosphor

Built-in high- and low-pass fiters

Maintains calibration accuracy from over 105-130
VAC and 205:260 VAC

.

.

.

.

20 calibrated sweeps — 0.2 uS cm —0.5 S cm
Differential input capability

Algebraic addition and subtraction

Built-in RF detector for moduiation envelope display

.

lluminated graticule

PORTABLE OSCILLOSCOPES \

BATTERY OPERATED
Non-Linear Systems

&

NEW
MS15 MS215 MS230

Single Trace 15MHz Dual Trace 15 MHz Dual Trace 30MHz

Reg. price $349. Reg. price $465. Regular price $598.

$299% $399° $499°

Automatic Transistor Checker Lab-Quality

Semiconductor Tester...

e
Gy

&

LEADER
Instruments Corp.

MODEL

LTC-906

Reguiar price $189

$159.%

Lights Up. Sounds Off. Measures.

.

Measure F 7 of bipolar transistors up to
Identifies. Displays. 1500 MHz

* A muitipurpose. portable. transistor checker
automatically better for laboratory. shop
and school.

.

Nondestructive testing of transistor and diode
breakdown voltages

.

Measures transistor beta or FET gm

.

Checks transistors, FETs. diodes. good or bad
& in or out of circuit.

.

Measures all transistor breakdown and leakage
parameters

Fast testing of transistors. FET's, and SCR's—
in or out-of-circuit

Automatically tests a broad range of parameters
with simple. program on-off switches—no
confusing buttons or lead changes

.

.

Base diagrams are not required

Automatically identifies Germanium or Silicon,
plus emitter base and coliector

LED display plus audible tone indicates
defective or good performance

Absolute meter readout of DC parameters.

No biasing information required
Identifies all leads of transistors and SCR's

Automatic identification of PNP/NPN types and
N- or P-channel FET's

Call For Our Price )

MASTER CHARGE

THE TEST EQUIPMENT SPECIALISTS RS
TOLL FREE HOT LINE

800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224

6461 H3GW303d
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communications corner

RF directional wattmeters

HERB FRIEDMAN, COMMUNICATIONS EDITOR

IN ALL COMMERCIAL RADIO COMMUNICA-
tion services reliability is the most impor-
tant parameter next to maintaining FCC
performance specifications. (Some tech-
nicians might argue that reliability is
more important than FCC requirements,
but that’s a subject for another time.)

In a sense, many of us were spoiled by
CB when it came to output power mea-
surements. While output power was for-
merly measured with laboratory-grade in-
struments, the 4-watt AM/12-watt PEP
SSB maximum of CB easily lent itself to
budget-priced RF power metering, and
one could often run across combination
RF output/VSWR meters for anywhere
from under $5 to $25, the exact price
depending more on the size of the me-
ter(s) and its cabinet than the reliability
of the instrument.

In most instances, the calibration of the
CB power/VSWR meter depends on a
factory-adjusted potentiometer of the
least expensive variety and quality. As
long as the meter sits on a shelf it is accu-
rate; but after being bounced atound in
the bottom of a tool box one would not
even take long odds on its accuracy. It
might be OK for CB-—but would you
trust it for testing or adjusting a marine
or aircraft radio, where someone’s life
could depend on the fact that the output
power measurement might reflect some
form of improper operation? In short, for
professional use reliability must be a
prime consideration at all times.

In the area of power meters the trans-
mission line directional wattmeter has
been the general service and lab standard.
As implied, the sensing device is a coax-

line section (usually from about 3 to 12
inches depending on total power capaci-
ty) with an impedance equal to the trans-
mission line with which it will be used—
50 ohms is more or less standard for ama-
teur, VHF, and HF communications. The
coax-line section has an opening into
which the user plugs an RF element spe-
cifically rated for maximum power and
frequency limits. An attached calibrated
meter is driven from a detector within the
element. When the element is turned one
way the meter indicates forward output
power. When the element is rotated 180°,
the meter indicates reflected power. (A
supplicd chart that we have mentioned in
previous columns can be used to interpret
the two power readings in terms of sys-
tem VSWR.)

The coax-line sections come in all sizes,
depending on the manufacturer. There
are itty-bitty models with special cle-
ments for indicating in terms of milli-
watts; finger-size sections rated up to
about 1 kW; and even (nominally) 3- and-
5-inch sections for up to 50,000 watts. As
a general rule, the sections intended for
use up to about 1 kW are available with
interchangeable end connections; the user
can almost instantly change to N, BNC
or UHF type connectors.

To make life a bit easier for the service
technician, the coax-line section and me-
ter are often combined in a rugged metal
case. The classic Bird model 43 wattmet-
er is the most familiar example. Among
the modern styled designs is the model
1000-A from Dielectric Communications
shown in the photographs. The /000-4
accepts plug-in elements (sensors) from
0.1 to 5000 watts full scale and covers the
range of 2 to 1000 MHz. It is available in
a Wattkit that consists of the /000-A4, a
padded luggage-type case, a UHF con-
nector and patch cable, storage compart-
ments for additional elements and coax-
cable connectors of various types, and a
device called a Sniffer. That brings us to
the next part of this column

Performance specifications

The FCC has minimum standards for
harmonic, sideband, and spurious radia-

% tion for virtually all transmitters. In addi-
> tion to insuring that a transmitter meets
DO: the specifications for those parameters, a
PN technician is responsible for insuring that
§ the carrier frequency is within what has
o COMPLETE WATTKITS for the service technician are available. These include a basic meter, a Ees e S”-mgcm h.m-ns' Asa gen-
g padded carrying case, patch coax cable, storage compartments for power sensing elements and line eral I,‘UIC' l,he SIRTEE lechmc@n checks for
< connectors. A larger kit includes a 100-watt dry (air cooled) dummy load, and a larger carrying spurious signals and the carrier frequency
@ case. continued on page 76
74
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" 1o vserTion/ExTRAcTIoN KiT

e MOS-1416 14-16 CMOS SAFE INSERTER
EX-1 14-16 EXTRACTOR
o MOS-2428 24-28 CMOS SAFE INSERTER °
KIT INCLUDES . MOS0 36.40 CMOS SAFE INSERTER ° EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION
3455 CONNERST.,BRONX,N.Y.10475U.S.A.

PHONE (212) 994-6600 TELEX NO 125091

INS-1416 | 14-16 PIN DIP IC INSERTER $ 3.49
MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MO3 CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL | $ 7.95
WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT | $29.95
MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. an
Q
0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 ;
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ELF I by Netronics

Featuring | = =
RCA :: -
COSMAC CPU —

Own a powertul home computer system, starting for just $99.95-a price that
gets you up and running the very first night. . . with your own TV for a video
display. $39.95 ELF W includes RCA 1802 8 bit microprocessor addressable to 64k
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex outpul display, stable crystal clock for timing purposes, RCA 1861
videa IC to display your programs on any video monitor or TV screen and §-slot
plug-in expansion bus fless connectors/ to expand ELF I info a giant!

ELF 1) Explodes Into A Giant!

Master ELF il's $99.95 capabilities, then expand with GIANT BDARD
KLUGE BDARD.. 4k RAM BOARDS.. TINY BASIC.. ASCI KEYBOARD
LIGHT PEN. . _ELF-BUG MONITOR. ..COLOR GRAPHICS & MUSIC SYSTEM
TEXT EOITOR.. ASSEMBLER  DISASSEMBLER. .VIDED DISPLAY BOARD

and, anather great reason for getting your ELF now-

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
(send for details)!

, Write and run programs—the
? very first night-even if you’ve
. never used a computer before!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF |I's low price!

pre-recorded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF I can give you more power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF )l products -being introduced by Netronics—keep you right an the
outer fringe of today's small p h y. It's a perfect p for
engineering, business, industrial, scientific and personal applications.

Plug in the GIANT BOARO to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside worfd. Add Kluge (prototyping) Board and you can use ELF Il to
solve special problems such as operaling a complex alarm system or controlling
a printing press. Add 4k RAM Boards to wrile longer programs, store mare
infarmation and solve more sophisticated problems.

ELF Il add-ons already include the ELF 1) Light Pen and the amazing ELF-BUG
Monitor—two extremely recent breakthroughs that have not yet been duplicated
by any other manutacturer.

The ELF-BUG  Maonitar lets you debug programs with lightening speed because
the key to debugging is to know what's inside the registers of the micraproces-
sor. And, with the ELF-BUG Menitor, instead of single stepping through your
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately whai's gong on and can make any necessary
changes.

The incredible ELF Il Light Pen lets you write or draw anything you want on a
TV screen with just @ wave ot the “magic wand.” Netronics has also introduced
the ELF Il Color Graphics & Music System-—more breakthroughs that ELF Il
owners were the tirst to enjoy!

ELF 11 Tiny BASIC

Master This Computer In A Flash!

Regardless of how minimai your computer backgraund is now, you can learn
to program an ELF [l in atmost no time at all. Qur Skost Course On Micropro
cessor & Computer Programming—written in non-techmical language—guides you
through each of the RCA COSMAC 1802's capabibties. so you'll understand
everything ELF Il can do. .and how to get ELF I to do it/ Don't worry if you've
been stumped by computer books betore. The Short Course represents a major
advance in literary clarity in the computer field. You don’t have to be a computer
engineer in order to understand it. Keyed 10 ELF Il, it's foaded with “hands on”
illustrations. When you're linished with the Short Course, neither ELF Il nor the
RCA 1802 wilt hold any mysteries for you.

In fact, not only will you now be able to use a persona) computer creatively,
you'll also be able to read magarines such as BYTE . INTERFACE AGE. .POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully wnderstand the
articles. And, you'll yndesstand hgw to expand ELF Il to give you the exacl
capabilities you need!

I you work with large computers, ELF 1] and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF 11 inciudes all the hardware and software you need 10 slart writing
and running programs al home, displaying +:deo graphics on your TV screen and
designing circuits using a microprocessor - the very first night—even if you've
never used a computer before.

ELF 1l connects directly 1o the video input of your TV set, without any addi
tional hardware, Dr, with an $8.95 RF modutator {see coupon below) you can
connect ELF Il to your TV's antenna terminais instead

ELF It has been designed to play all the video games you want, including a
fascinaling new target/missile gun game that was developed specifically for ELF
II. But games are only (he icing on the cake. The real value of ELF Il is that it
gives you a thance 1o write machine language programs—and machine (anguage
is the fundamental language of all computers. Of course, machine language is
only a starting paint. You can also program ELF 1] with assembly language and
tiny BASIC. But ELF II's machine language capability gives you a chance lo
develop a working knowledge of computers that you can’t get from running only

RCA COSMAC ELF I} language. it
A kit at $99 95 plus $3 postage and ahke $5 posipad
handiing {requres 63 to 8 volt AC power

" sunply}
Power Supply (required} $4 95 postpad

(3 RCA 1807 User
fom Pitiman
Programmeng leaches you just about everything there
ahout ELF 11 or any RCA 1802 computer Written m non fechnical

Manual $% postpaid

$3 p&h.

Netronics R&D Ltd., Dept RE-12

333 Litchfield Road, New Milford, CT 06776
Yes! | want my own computer! Please rush me—

a learning breakthrougn 10t engineers and laymen

Detuxe Metal Cabinet wilh plexiglas dust cover for ELF JI
$29 95 plus $2 50 p&h
O 1am also enctosing payment (including postage & handimng} tor
Ihe ilems checked below’
Shert Course On Microprocessor & Computer [ | want my ELF () wired and tested with power supply, RCA
10 know 1802 User's Manuai and Short Course—all for just $149.95 plus

Uiti y. ELF Il und, ds only machine language~the lundamental coding
required by all computers. Bul, to simplity your relationship with ELF I, we've
introduced an ELF 1l Tiny BASIC that makes communicating with ELF Il a
breeze
Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability to edit
programs or text while it is displayed on your video monitor. Lines and charac
ters may be quickly inserted, deleted er changed. Add a printer and ELF Il can
type letters for you—error free—plus print names and addresses from your
mailing ist!

ELF II's Assembler translates assembly language programs into hexidecimal
machine code for ELF Il yse. The features i i
rather than numencs so that the instructions on your programs are easier to
read - this is a big help in catching errors.

ELF II's Disassembler 1akes machine code programs and produces assembly
language source lisings. This helps you understand the programs you are
working with. . and improve them when required.

The new ELF Il Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 fine upper and lower case display on your TV screen o1
video monitor~dramatically improving your unexpanded $99.95 ELF I1. When you
gel info longer programs, the Video Display Board is a real blessing!

[ Now Available!
O A-D/D-A Board Kit includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling. .

[ PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF Il with
speed and ease! Write programs for games. .. unscram-
bling sentences. . .spelling drills.. **fill in the missing
word’' tests, etc.! PILOT is a must for any ELF 1] owner
with children. PILOT Language on cassette tape, only
$19.95 postpaid!

[ Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 posiage & handling.

Clip Here and Attach (o Your Order Below!

PHONE ORDERS ACCEPTED!| |
Call (203) 354-9375

Total Enclosed §

CHARGE IT! Exp Date
[ Master Charge
(Bank #

O visa

Account #

ALSO AVAILABLE FORELF It

RADIO-ELECTRONICS

GIANT BOARD™™ it wilh cassetie 1/0 RS 232
C/TTY 1/0 8-bil P /O decodets for 14 separaie 1/0
mstruchons and a system momitor/editor $39.95 plus
2 p&h

{2 Kiuge (Prototype} Board accedts up 1o 36 IC s
$17.00 plus $1 p&h

4k Static RAM kit Addressabile to any 4k page [o
64k $89.95 pius $3 p&h

Gold plaled 86-pwn connectors {one required for each
plg-:n board} $5.70ea  posipad

_] Expansion Power Supply (1equired when adding 4k
RAM! $34.95 plus $2 pdh

] professional ASCi1 Keyboard kit with 128 ASCII
upper/lower case et 96 prinfable characters. onboard
requlator party logic selecnon and choice of 4 hand
shaking signals 10 mate wilh almos! any computer
$64 95 plus $2 p&h

[J Deluxe metal cabine! lor ASCH Keyboard. $19.95
plus $2 50 p&h

[ Video Display Board kit lets you generate a sharp.
professional 32 or 64 character by 16 hne upper and
lower case display on your tv Screen or video monitor
dramatically /mproving your unespanded $99 95 ELF Il
this msige ASCH Keyboard cabinet ) $89.95

us $2 p&h
ELF I Tiny BASIC on cassetie lape Com
mands inctude SAVE (0AD = x -

26 vanables A-Z LET. IF/THEN, INPUT, PRINT. GO TO
GO SUB RETUAN END REM CLEAR LIST RUN
PLOT PEEX POKE Comes lully documenled and -
luges alphanumenc generator fequired 10 display
alphanumeric characters direclly on yous tv screen with
oul agoihonal hasdware AlSe Plays hck-1ack-toe plus a
drawing game that uses ELF |1 s hex keyboard as a joy
stick 4k memory required §14.95 postpao
[ Tom Pitman s Short Course on Tiny Basic for ELF 1
$5 postpad

| ELF-8UG™™ Deiuze System Monitor on cassene
1ape Allows displaying Ihe conlenls of all registers on
your tv at any pont in your program Also displays 24
byles of memary with fuil addresses. binking cursor
and aulg strolling A must tor the serious programmer’
$14.95 posipad

Texi Edilor on cassetle lape gives you Ihe ability to

nsert delete of edil Ines and words from ygur programs
while Ihey are displayed on your video monitor (Add
printer and you can use ELF 1 1o type error-tree lelters
plus insert names and addresses lrom yout maing hst |}
$19.95 posipaid
[ Assembler on cassetie tape lranslales assembly
language programs into hexidecimal machine coge for
ELF I use Mnemonic abbrewiations tor wstructions
(rather than numerics) make programs easier 10 read
and help prevent errors $49.95 postpaid

[ Oisassembler on Cassetle 1ape lakes machine Code

programs and produces assembly language source lisl-
ings to help you understand and improve your programs
$19 95 on casselte lape

SAVE $9.90--Text Ecitor. Assembler & Disassembler
purchased together only $49.95! (Require Video Dis
play Board plus 4k memory §

0 ELF 1 Light Pen, assembled & fested. $7.95 pius $1
p&h

L1 ELF It Color Graphics & Music System Board kil
$49 95 pius $2 pdh

I ELF W connecls directly 10 the video nput of your tv
sel without additional haroware To connect ELF 11 to
your antenna terminals instead. order RF Modulator
$8.95 postpad

Coming Soon: A-D. D A Converter. Controller Board
and more*

Print
Name

Address
Cily

State
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COMMUNICATIONS CORNER
continued from page 74

by visually observing the transmitter’s
output on a spectrum analyzer and/or a
frequency meter. The problem is: Most
spectrum analyzers and many frequency
counters (depending on the frequency
range and type) are rated for a maximum
input of about 1-watt RF. If you hit the
input with more than the rated power or
voltage, the analyzer and/or counter gen-
erates its own spurious signals that you
can’t distinguish from the spurious sig-
nals of the transmitter being tested.

So how do we handle transmitter out-
puts greater than I-watt? Better still;
how would we tap off an RF sample from
a transmission line carrying up to 1 kW
without cutting into the line? The answer
is a Sniffer.

MINUTE SAMPLES OF RF are tapped from a
transmission line with a Sniffer or similar
device. The Sniffer plugs into the power meter
just like a measuring element, or you can use
just a coax line section by itself. It provides 43
dB attenuation at the BNC connector *+8 dB.
The attenuation vernier is the small screw adja-
cent to the BNC connector. On a transmission
line carrying 1 kW, the Sniffer can knock the
sample down to 316 mW, a safe value for virtu-
ally all test equipment.

A Sniffer (also called a transmission-
line tap, or Variable RF Signal Sampler)
is simply an adjustable RF sensor that
plugs into the same type of coax line sec-
tion used in RF power meters.

Closely resembling a power element,
the Sniffer has a BNC connector to
which you connect the test equipment.
There is 43 dB +8 dB attenuation
between the power in the line and the
output of the BNC connector. (A small
screw adjacent to the BNC connector is
the +8 dB adjustment.) Thus if you have
100 watts in the transmission line, the
BNC output will be at least 31.6
mW.

Since the coax line section and the
Sniffer are transparent to RF in the
transmission line (except for the extreme-
ly minute amount tapped off), like a coax
line power meter, they can be left perma-
nently connected to the antenna system.

For additional information on direc-
tional wattmeters and the RF Sniffer
write to the manufacturer, Dielectric
Communications, Tower Hill Rd, Ray-
mond, ME 04071. R-E
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Master the art of color with the
High-Performance NTSC Generator

The best foundation for accurate color
reproduction is an accurate and stable test
signal source. B&K-PRECISION's new
NTSC color pattern generator is all that
and more.

The B&K-PRECISION “1250” is a
state-of-the-art generator intended for
color broadcast, CATV and industrial
applications. Its simple operation also
makes it a time-saving tool for aligning

and trouble-shooting video tape recorders.

The primary pattern generated by the
1250 is NTSC color bars with or without
an-IWQ signal (occupying the lower
quarter of the pattern). Other features are
a five-step staircase pattern with select-
able chroma levels; convergence dot,
cross-hatch, dothatch and center-cross
patterns; and a choice of eight color ras-
ters (including black burst). The 1250
doesn’t stop at video patterns though, it

T PRECISION

also generates a stable 4.5 MHz sound
carrier, modulated by 1 kHz or 3 kHz sig-
nals or any external audio signal. RF out-
puts can be generated on channels 3 or 4,
or the standard TV i-f frequency. Each
output is crystal controlled for stability.
For trouble-shooting applications, in-

circuit analysis of custom ICs can be done
by using the NTSC bar signal and an oscil-
loscope to examine the inputs and cutputs
at each IC pin. These results can then be
compared to that of a known good unit or
reference diagram. The presence of NTSC
sync, color bars, luminance components
and sound carrier make possible a thor-
ough evaluation of all video circuits. The
internal RF modulator can be fed by an
internal test signal or any external compos-
ite video source. In addition, an RF output
can be selected independently of the
composite video output, so that a wave-
form monitor and a television receiver
can be fed simultaneously.

The B&K-PRECISION 1250 will give
you the master 's touch for color. For
immediate delivery or additional informa-
tion, contact your local B& K- PRECISION
distributor.

DYNASCAN
CORPORATION

6460 W. Cortland Street- Chicago, IL 60635 - 312/889-9087

B&K-PRECISION
Model 1250
$795

XY, ¥ DYNASCAN

RASTER i prrmeee CONVERGENCE ooy s NTBC GTANDARD PATTSANG ——resom—y
VHTE . BAKILY o g owss
AT

20 GREEN aus ON .  DO'S

In Canada: Atlas Electronics Ontario

Bgr  GEMien T STARCESE =y
WATON  CROBE  ROW MO BARE B0 GURMA  AAL

1250 NTSC GENERATOR

Sk AN A8 4L 24 J8 JdK

| S ¥ -
X
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N 661 v38NID3Q


www.americanradiohistory.com

RADIO-ELECTRONICS

~
(-]

statelofgdsolidistate

Two new IC’s from RCA make DMM design a cinch. Plus

other nifty new releases.

CONSTRUCTING A DIGITAL VOLTMETER
was once a major undertaking. There was
an overall system to design, multiple pow-
er supplies to be considered, many digital
IC’s to be designed and interconnected,
and display-segment driver transistors to
be wired. Now RCA has designed two
IC’s that make voltmeter construction
easy and inexpensive.

The CA3161E and CA3162E IC’s are
constructed with I?L/bipolar technology.
They use integrated injection logic for
low power and high-chip density. The I2L
construction uses inverted transistors in
which conventional emitters become col-
lectors. This means that the usually high-
breakdown voltage collector-base junc-
tions are really relatively low-breakdown
voltage emitter-base junctions. Bipolar
devices are used where higher breakdown
voltage and greater current capacity are
required.

The CA3162E analog-to-digital (A /D)
converter is a three-digit resolution sys-
tem that measures input voltages between
—99 mV and +999 mV. Negative input
voltages can be measured even though the
IC power source is a single +5-volt
nominal supply. Figure 1 is the block
diagram of the circuitry on the 107 X
130-mil IC in a 16-lead dual in-line pack-
age (DIP).

The system uses the dual-slope tech-
nique. The input voltage is converted to a
proportional current that charges a capac-
itor for a specific time interval (about 1.3
ms). At the end of the time interval, the
input-current source is disconnected and
an internal constant-current source dis-
charges the capacitor. The number of
clock cycles that elapse from this time
until the voltage reaches its initial value
at the start of the charge period are
counted. If properly scaled, the accumu-
lated count directly corresponds to the
DC input voltage. Dual-slope A/D con-
version has the advantage of being inde-
pendent of the internal clock frequency.
Charge intervals are inversely proportion-
al to frequency, and the counted clock
cycles are directly proportional to fre-
quency, so the two effects cancel each
other. An internal ring oscillator supplies
all the timing control signals, and no
external oscillator components are neces-
sary or even provided for by the RCA
1C’s.

KARL SAVON, SEMICONDUCTOR EDITOR

However, there must be some kind of
accurate reference voltage against which
to judge the input voltage. The CA3162E
reference voltage is a band-gap supply
that is transformed into the reference-

capacitor discharge current. This current
is pitted against the converted input volt-
age and therefore becomes the standard
for the measurement.

The 786-kHz ring-oscillator frequency
is divided by 2048 to produce the 384-Hz
multiplex signal. A further division by 96
results in a 4-Hz conversion rate. Conver-

continued on page 80
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DIGITAL ACCURACY AT YOUR FINGERTIPS

On the bench, in your hand or on-the-go,
LX303 is your number one value in a com-
pact DVOM. Even though it is low priced,
the LX303 provides the level of performance
you'd expect to find in more expensive
instruments. A full 3% digit display (1.999
full-scale reading) provides range-to-range
overlap for best accuracy and typical preci-
sion of better than 1%. The 100 mV DCV
range gives you low level measurement capa-
bility usually found on instruments costing
nearly twice the price. The maximum reso-
lution of 0.1 ohms lets you accurately check
ballast resistors, windings, coits, etc. The
low-power output (0.35 V max. full-scale
voltage) makes in-circuit resistance measure-
ments sure and easy.

Fast, easy, one hand operation. Automatic
polarity, automatic zero, automatic over-
range indication and a rapid (3 per second)
reading rate speed up and simplify operation.
R. F. shielding assures you of jitter free

readings on the big, % inch high, easy read-
ing, wide angle, LCD display. Panel switches
are human engineered for easy one hand
operation.

Years of hassle-free reliability. The 300 hour
typical battery life means you’ll only need
to install a new battery once every 6 months
or so (at 2 hours/day, 5 days/week}. A con-
venient battery check capability is built in.
The LX303's excellent overload characteris-
tics also assure long reliable operation. All
DC V ranges will take 1000 voits without
damage except the 100 mV range which will
handle 500 volts. All AC V ranges will with-
stand 600 volts. The ohms ranges are fully
protected too — up to 120 volts AC or DC
without damage — up to 240 volts short
term.

10,000 Volt Protection (optional). For ap-
plications where the LX303 will be used
around volitages over 1000 volts — such as
TV chassis, etc., the optional x10 probe

LX 303 SPECIFICATIONS

adapter (model VP-10) provides protection
of up to 10,000 volts when making DC volt-
age measurements.

The LX303 is designed to withstand a drop from
4 feet without damage.

Built to ““take it". The high impact thermo-
plastic case and cover protect the LX303
from abuse in transportation, and storage.
Glass-epoxy pc board construction with a
minimum of hand-wiring greatly reduces the
possibility of field failures. Even the oper-
ating panel nomenclature is protected by a
.010" thick layer of GE Lexan® to keep it
clean and easily readable even after extended
usage. LS! circuitry and a laser-trimmed
thick film resistor network provide a very
low parts count inside, so there's less to go
wrong in a variety of temperatures, climates
and working situations. All plugs and jacks
are recessed and all metal parts fully insu-
lated for your safety even in hand-held usage.

Order with confidence. Thousands of these
units are already in use by engineers and
technicians from many of the largest U.S.
corporations. LX303 is manufactured in the
U.S.A. and carries a full one year warrantee
from the Hickok Electrical Instrument Com-
pany with over 65 years of test equipment
production experience. Your LX303 comes
to you fully assembled and calibrated, com-
plete with test leads and instruction manual.

As one of Hickok’s leading national
distributors we unconditionally recom-
mend the LX303 as an outstanding value.
Use this coupon or phone to place your
order directly to us.

ADVANCE ——_
ELECTRONIC

54 West 45th Street, New York, NY. 10036

TO ORDER CALL TOLL FREE
800-223-0474

r------------
ADVANCE ELECTRONICS

DC Volts (5 RANGES): 200mV to 1000V full scale, RESOLUTION 0.1mV
ACCURACY: +(0.5% rdg+0.5% f.s.): INPUT IMPENDANCE: 10MQ:
OVERLOAD PROTECTION, 1000VDC or peak AC all ranges. AC VOLTS (40 Hz
to SkHz): 200V to 600V full scale: RESOLUTION: 0.1V: ACCURACY: £(1.0%
rdg — 0.5% 1.5.). 2.0 db at 5kHz: OVERLOAD PROTECTION: 600VDC or rms.
RESISTANCE (6 RANGES, LOW POWER): 200Q to 20MQ full scale;
RESOLUTION: 0.1Q; ACCURACY: +(0.5% rdg +0.5% f.5.) = (1.5% rdg +0.5%
f.s.) on 20MQ range; OVERLOAD PROTECTION: 120VDC or rms all ranges,
240V rms for 30 sec. DC CURRENT (6 RANGES): 20 nA to 200 mA full scale;
ACCURACY: *(0.5% rdg + 0.5% f.s.); OVERLOAD PROTECTION: 80V on 10nA
to 10 wA ranges, 25 mA on 100 uA range and 500 mA on 100 mA range.
GENERAL: DIMENSIONS: 5% x 3% x 1%, " (14.7 x 8.5 x 4.3cm); WEIGHT: 12 oz
(0.33kg); POWER 9V battery (not incl.) or Hickok AC Adapter: BATTERY LIFE:
Alkaline, 300 hours typical READ RATE: 3/sec.; TEMPERATURE: 0 C to 50 C
operating. — 35 C to + 60 C storage.

54 West 45th Street, New York, N.Y. 10036 212-687-2224
PLEASE SEND ME

Hickok LX303 Digital Multimeters ......... . .@ 74.95ea. I
___________RC-3ACAdapter, 115VAC(220VACavail). ... ....... @ 8.00 ea.
CC-3DeluxeCarryingCase . ............. .. ......@ 800ea.
______ VP10x10DCV Probe Adapter L ...@ 16.50 ea.
CS-110A DC Current Shunt . B A .@ 16.50 ea.
_ TP-20 Temperature Probe(specify CorF). ............ @ 39.95 ea. I
Payment encl. Bill my: Master Charge VISA
Account # = — ____Exp.Date I
Name___ —= — - - ==
Address —— = - - - I
City . _ State Zip

Add $3.00 Postage and Handling, N.Y. residents add sales tax.
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We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman’s exclusive Insta-Ohms™ feature lets you do continuity checks
as fast as the analogs. And Beckman’s superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more. Like 7 functions and 29 ranges including
10 amp ac/dc current capability. 0.25% Vdc accuracy. In-circuit resistance
measurements and diode/ transistor test function. Two years’ typical operation
from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500 Vdc overload protection, 100% instrument burn-in, plus
rugged, impact-resistant case, you’re assured of the utmost in dependability and

w long-term accuracy. You get a tough meter that keeps on going, no matter
% how tough the going gets.

o) So visit your dealer today and get your hands on the DMM that does it
= all. Or call (714) 871-4848, ext. 3651 for your nearest distributor.

i

—

o

o

2 BECKIVIAN
<

o
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STATE OF SOLID STATE
continued from page 78

sion rates can be speeded up to 96 Hz by
reducing the second division ratio to
four.

The outputs of the discharge counters
produce a binary-coded-decimal (BCD)
output for each of three decimal digits.
Three-digit select outputs indicate which
digit is currently being muitiplexed to the
four BCD output leads, and are used to
multiplex a display. When the input is
below —99 millivolts, all BCD outputs
are coded to 1010 binary (decimal 10).
Analog inputs exceeding the +999-mV
upper limit switch the BCD outputs to
1011 binary (decimal 11). These two
codes are outside the normal 0-10-9 deci-
mal-digit range, and can be used by the
display decoder to produce distinctive
out-of-range indications.

The hold terminal (see Fig. 1) doubles
as the conversion-rate select pin. Biased
to 2.5 volts, pin 6 halts the A/D conver-
sion and retains the last reading. The digit
multiplexer continues to exercise the
three-digit driver leads sequentially so
that an interfaced display continues to
show the most recently converted read-
ing. Biasing pin 6 to +5 volts increases
the conversion rate to 96 Hz without
changing the multiplex rate. Terminal 6
can either be left open or grounded for
the slow-conversion mode.

The CA3161E IC is a BCD-to-7-seg-
ment decoder driver that converts the
four outputs of the A/D converter, or any
other TTL-compatible device, to seven
current-source outputs to drive LED dis-
play segments. For each of the 16 logic-
level combinations on the four input
leads, the 7-segment output leads are
activated to form specific LED displays.
While there are only 10 numerals, the
other six codes are letters, a dash or a
blank. The particular codes that are used
with the A/D IC are the 10 numerals, the
dash for underrange code 1010, and the
letter “E” for overrange code 1011.

The CA3161E IC contains the decod-
ing logic and output drivers that typically
supply 15 mA for each LED segment.
Constant-current outputs eliminate the
need for external current-limiting resis-
tors.

Figure 2 shows a complete meter sys-
tem based on the two RCA IC’s. The
total digit current for a decimal 8 display
is typically 7 X 15, or 105 mA. Three
external segment-select transistors source
the relatively high total currents. The
digit-select outputs sink a minimum of
1.6 mA each, which is sufficient to drive
PNP digit drivers. The CA3162E data
sheet includes a full-scale 1°/: X 3'/s-inch
foil pattern for a PC board. Two potenti-
ometers are used for gain and zero adjust-
ment. The unadjusted zero offset is + 12
mV, and the unadjusted gain is between
846 mV and 954 mV with a 900-mV
input. The typical temperature coeffi-
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cient with the ZERO potentiometer cen-
tered is 10 uV-per-degree-C, and the gain
temperature coefficient is typically
0.005%-per-degree-C with a 2.4-K GAIN
potentiometer.

Some applications for the meter system
include electronic weighing equipment,
medical diagnostics, welding controls,
electronic games, temperature measure-
ment, power supplies, and automotive
accessories.

Hundred-quantity prices for these cir-
cuits are $1.20 for the CA3161E, and
$4.30 for the CA3162E. For additional
information, write for data bulletins Nos.
1079 and 1080 from RCA Solid State
Division, Box 3200, Somerville, NJ
08876. Also available is RCA’s brochure
2M1215 describing the use of both de-
vices in a three-digit readout system.

Microcomputer with A/D converter

Intel’s 8022 is the first low-cost single-
IC microcomputer that includes an A/D
converter. Frequently, A/D conversion is
required to accommodate analog inputs.
Thus, combining a converter with the
microprocessor is ideal for many home-
appliance, test and measurement systems,
automotive and process-control applica-
tions. For example, if you wanted to mea-
sure the temperature in a microprocessor-
controlled microwave oven, a voltage gen-
erated in a temperature sensor would
have to be digitized.

The 8-bit converter has two multi-

plexed input channels. Each channel is
sclected by software using the SEL ANO
and SEL ANI Instructions that simulta-
neously start the conversion process.
Convcrsions are completed every 40 us,
which corresponds to each of four in-
struction cycles. The converter is imple-
mented in NMOS, using a successive
approximation hardware approach. A
separate power supply and voltage refer-
cnce pins isolate the converter from pow-
er-supply noise.

The 8022 has an 8-bit central proccs-
sor, 64 bytes of random-access memory
(RAM), 2048 bytes of program recad-only
memory (ROM), and 28 input/output
(1/0O) lines. The 1/O leads consist of
three 8-bit ports, two test pins and two
A /D multiplexer inputs. The 8022 is the
most recent member of the MCS-48 fam-
ily, which is headed by the 8048. Instruc-
tion time is 10 us, and the set of more
than 70 instructions is a subset of the
8048’s set. No instruction takes more
than two clock-cycles. The IC contains an
oscillator that can be used with an exter-
nal crystal or clock signal, or operated
with a single external timing resistor or
inductor. The IC operates over a range of
4.5 volts to 6.5 volts.

Input port 0 uses comparators to corre-
late the inputs against the threshold ref-
erence pin. These cight inputs are used to
interface with analog inputs and directly
drive capacitive touch panels. One of the
two test pins senses zero crossings for

BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
sive Sound Computer for 32-128 “One
k. Stop Sounds™ (total organ presets).
> Transposer. And lots more.
. " Build your own masterpiece of
___’__,_.«-«"‘"";% sound. No technical knowledge re-
y M/f’—"" quired. Just follow the clearly illus-
r e trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)
Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

'----\-.—---—---------------'
RE119
b wersi Electronics, Inc.  or wersi Organs & Kits ]

1 1720 Hempstead Road 14104 EFirestone Bivd. ]

Wersi has combined select features of : Lancaster. PA 17601 Santa Fe Springs. CA 90670 :
the electronic music field, added its own & St s e 1
f nclosed | 5 or my - i [
creations and years 'of research by top : 104-page color catalog.) H
engineers and musicians, to produce an i
incomparable line of organs. 1 vame ]
Space-age technology. True-to-life voic- ! J

. : -1 Address S ]
ing with full drawbar system. Polyphonic 3 - 1
g City State _Zip 1
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® ®
Give a Great “Vise!
PanaVise ... a great gift idea. Everyone loves a PanaVise. It tilts, turns and
rotates every which way to quickly and securely position electronic parts and
PC boards exactly where wanted.
Sturdy all metal construction. Model 396 PanaVise shown. Available at your
electronic distributors, boxed ready to go, along with a variety of other
PanaVise interchangeable bases, holders and accessories.
p ‘ ® Write for FREE brochure and distributor list.
ANA Dept. CE5, 2850 29th Street, Long Beach. CA 90806
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level “*A>’—at $129.95—is your starting point.

Starting at just $129.95 for a Level ‘4"’ operating system,
You can now build the exact computer you wani. Explorer/85
can be your beginner’s system, OFAM controller, or IBM-
Jormatied 8" disk small business system. ..yel you're never
Jorced 10 spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Inte! 8085 cpu, rhereby
giving you immeédiate access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"" diskettes
or standard 1BM-formatted 8" disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don’t have them already),
Explorer/85 lets you begin computing on a significant level . .
applying the principles discussed in leading computer maga-
zines. . .developing *‘state of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specitications

Explorer/85’s Level *“A’" system teatures the advanced Intel
808S cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and $-100 ex-
pansion, plus gencrous prototyping space.

(level ““A™ mukes a perfect OEM controller for industrial
applications and is available in a special Hex Version which
r can be programmed using

the Netronics Hex Keyvpad/
Display.)
PC Board: glass epoxy, plated
through holes with solder mask
4 * 1/0: provisions for 25-pin
v (DB25) connector for terminal
Level A" ar $129.95 is a serial 1/0, which can also sup-
complete operating system, port a paper lape reader
perfect for beginners, hob- ... provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. .. cassette tape recorder in-
pul. . .cassetie tape recorder outpul...casselle tape control
output. ..speaker output... LED output indicator on SOD
(serial output) line. . .printer interface (less drivers). . .total of
four 8-bit plus one 6-bit [/O ports ¢Crystal Frequency: 6.144
MHz ¢ Control Switches; reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5. 6.5 and TRAP
interrupts onboard ¢ Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes located at F809, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. .. RAM expandablc to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at F@& leaving 9300 free for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling. . .examine/change contents of memory
...insert data...warm star(...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go 10 exccution address.
move blocks of memory from one location to another. . . fill
blocks of memory with a constant . . .display blocks of memory
.. .automatic baud rate selection. . .variable display line length
control (1-255 characters/line). . .channelized 1/O monitor
routine with 8-bit parallel output for high speed printer. .
serial console in and console out channel so that monitor can
communicate with 170 ports.

System Monitor (Jex Version): Tape load with labeling.
tape dump with labeling . . .examine/change contents of mem-
ory...insert data...warm start...examine and change ali

r R SRS SN W I SN GENS MmN
Netro_nlcs R&D Ltd., Dept. RE-12

333 Litchfield Road, New Milford, CT 06776

Please send the iiems checked below— plus $2 p&h.

registers. . . single step with register display at each break point
...BO to execution address. Level ““A” in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.

> ﬂ == Hex Keypad/Display
” \ )

Specifications

Calculator type keypad with 24
system defined and 16 user

¥ defined keys. 6 digit calculator

" type display which displays full

;- address plus data as well as

Hex Keypad/Display. register and status information.

Level “B” Specifications
Level**B’" provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . .address decoding tor onboard 8k EPROM expan-
sion selectable in 8k blocks. . . address and data bus drivers for
onboard expansion. . . wait state generator (jumper selectable),
to allow the use of slower memorics. . .two separate § volt
regulators.
. Level “C” Specifications
Level “C'* expands Explorer’s
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
- motherboard. Both cage and
Explorer/85 with Level cads are neally contained inside
“‘C” card cage. Explorer's deluxe steel cabinet.
Level “*C™ includes a sheet metal superstructure, a $-card gold
plated $-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specifications
Level D’ provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k {plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0008 1o EFFF in 4k blocks.
Level “E” Specitications
Level ""E"" adds sockets for 8k of EPROM (o use the popular
Intel 2716 or the T1 2516. 1tincludes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM 1C’s
(allowing for up to 12k of onboard RAM).

Order A Coordinated

Explorer/85 Applications Pak!

Experimenter's Pak (SAVE $12.50)—Buy Level “'A’" and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user’s
manual plus FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level ‘A, ASCII Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy Levels A’ "B,”
“C,” “D,” and *‘E” with Power Supply, ASCIl Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user’s manual plus FREE postage & handling!

Business Pak (SAVE $89.95)—Buy Explorer/85 Levels A"
“B,” and “’C’ (with cabinet), Power Supply, ASC1l Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4'* Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4’ minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Qutside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375

sonalized disk operating system—just
plug it in and you’re up and running!),l

1 Explorer/85 Level “*A** Kit (ASCIi
Version), $129.95 plus $3 p&h.

O Explorer/85 Level “A’* Kit (Hex
Version), $129.95 plus $3 p&h.

D 8k Microsoft BASIC on cassette
tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit
(requires Levels “*B,”* "*D,” and “‘E""),
$99.95 plus $2 p&h.

[ Level **B" (S-100) Kit, $49.95 plus
$2 p&h.

O Level *C" (8-100 6-card expander)
Kit, $39.95 plus $2 p&h.

O Level “D’’ (4k RAM) Kit, $69.95
plus $2 p&h.

O Level “E (EPROM/ROM) Kit,
$5.95 plus 50¢ p&h.

O Deluxe Steel Cabinet for Explorer/
85, $49.95 plus $3 p&h.

O ASCll Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma. 170, 32 or 64 char-
acter by 16 line formats, and can be
used with either a CRT monitorora TV
set (if you have an RF modulator),
$149.95 plus $2.50 p&h.

O Hex keypad/Display Kit, $69.95

O Deluxe Steel Cabinet for ASCIL
Keyboard/Terminal, $19.95 plus $2.50
pé&h.

O Power Supply Kit (+ 8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2
p&h.

[J Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

O RF Modulator Kit (allows you 10
use your TV set as a monitor), $8.95
postpaid.

[ 16k RAM Kit (S-100 Board expands
t0 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.

0 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Ki1 ~$589.95 plus $2 p&h.

O 16k RAM Expansion Kit (10 expand
any of the above up to 64k), $139.95
plus $2 p&h each.

O Intel 8085 cpu User’s Manual, $7.50
postpaid.

(O Special Computer Grade Casselle
Tapes, $1.90 each or 3 for $5, postpaid.

O 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star ouble Density Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controlier,
DOS, and extended BASIC with per-

TID EER ST D D SIS SN S SIS SR S SRS mees Smm Smm mmm #m [ Send Me Information -J

$699.95 plus $5 p&h.

OPower Supply kit for North Starl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Diskl
Drive, $39.95 plus $2 p&h.

O Experimenter’s Pak (see above),
$199.90 postpaid.

[J Student Pak (see above), $319.85
postpaid.

O Engineering Pak (se¢ above),
$514.75 postpaid.

[J Business Pak (see above), S|599.40|
postpaid.

Total Enclosed $ - I
(Conn. res. add sales tax) By—

O Personal Check © M.O./Cashier‘sl
Check

0O visa O Master Charge I
(Bank#__ )
Acct. # e I

Signature __ Exp.Date __
Print
Name

Address

City

|
|
|
State Zip. I

CIRCLE 49 ON FREE INFORMATION CARD

WWW.americanradiohistorv.com

STATE OF SOLID STATE
continued from page 81

timing applications; by counting power-
line zero crossings, you can create a time-
of-day clock. Two of the No. I port out-
put lines each drive 7-mA loads, or (when
paralleled) one 14-mA load such as an
LED.

The 8022 has full MCS-48 support,
including Intel’s /ntellec Microcomputer
Development System. The new EM-2
emulator board uses an Intel 2K EPROM
(Erasable Programmable Read-Only
Memory) for program development. Intel
Corporation, 3065 Bowers Avenue, Santa
Clara, CA 95051.

CRT controller

A combined-technology IC developed
by National Semiconductor simplifics
video-terminal design. Large blocks of
discrete logic are replaced by the DP8350
CRT controller that uses a combination
of I2L (/ntegrated /njection Logic), low-
power Schottky process and linear com-
ponents.

The DP8350 contains an oscillator, a
timing function, CRT refresh logic and
video-control circuits. On-chip functions
take the place of as many as 30 to 40
MSI, SSI and discrete devices. Com-
pared with other LSI controllers, compo-
nent count is reduced by three to five
times. The advantage lies in the IC’s
built-in high-speed logic. Other MOS
LSI controllers do not implement the
high-speed logic functions; thus, addi-
tional external components must be
used.

The DP8350 displays 5 X 7 dot matrix
characters ina 7 X 10 field, with 24 lines
of 80 characters each. Refresh frequen-
cies of 50 Hz and 60 Hz produce 312 and
260 lines-per-frame, respectively. Hori-
zontal scan frequency is 15.6 kHz.

An 11-line bus provides video and sys-
tem outputs, including horizontal and
vertical synchronization, vertical blank-
ing, cursor enable, and character-genera-
tion control signals. It also accommodates
external blinking, blanking, intensity con-
trol and underline inputs.

The DP8350 is also available in mask-
programmed format to user specifica-
tions. The on-chip ROM can be factory-
moditied for field sizes of up to 16 X 16
dot matrix. The character-set elements
can also be customized to provide from 5
to 110 characters-per-row and between |
and 64 rows. The horizontal and vertical
synchronization width, front- and back-
porch widths, cursor-enable output and
vertical-blanking outputs can also be pro-
grammed.

The standard and semicustom versions
of the DP8350 operate from a single 5-
volt power supply and draws 150 mA.
The device is available in small quantities,
with a suggested price of $49. National
Semiconductor, 2900 Semiconductor
Drive, Santa Clara, CA 95051.
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service clinic

Many symptoms can be the result of blanking problems.

THE OLDEST TV SETS HAD BLANKING CIR-
cuits to keep the horizontal and vertical
sync from getting into the picture. The
blanking circuit feeds a voltage pulse to
the picturc tube to cause it to cut off.
Now we use several different forms of
blanking, for many things. We still have
blanking problems, but now they can be
more complicated. If the symptom is rec-
ognized as being a blanking problem, the
diagnosis can be much faster.

The simplest blanking problem is the
familiar hum-bars. With one horizontal
bar visible, the cause is a 60-Hz signal;
with two bars visible, the cause is a 120-
Hz signal from the full-wave rectified
power supplies. The problem is almost
always the same: bad filter capacitors that
allow excess ripple voltage on the DC
supply. The voltage variation causes the
B+ to fluctuate and the pcaks of this
blank the raster, fully or partially.

Another symptom is the horizontal bar
that floats up through the picture. The
bar may be dark or light. What now?
Check the vertical sweep! In tube sets,
and often in solid-state TV models, the
vertical output stage draws a large pulse
of current once each field. If this pulse is
not filtered properly, it will cause ripple
on the B+ line that in turn partially
blanks the picture. Since the power sup-
ply ripple is 60 Hz and the vertical sweep
actually 59.94 Hz, there is just a small
phase difference. This is what makes the
bar float up through the picture. To veri-
fy this, scope the B+ ripple at the filter
output. The normal waveform is a kind of
sawtooth. If you can sce an extra ripple
that makes the waveform “writhe” and
change, this is the signal from the vertical
sweep getting into things. The cure is
more filtering. In some sets, the original
design simply wasn’t filtered enough. If
so, just add more capacitance. In some
sets I've added as much as 100 uF of extra
capacitance before the bar went away.
Figure 1 shows the odd ripple waveform.

The type of fault and the screen symp-
toms give us the clue to what frequency is
causing it. Horizontal bars, vertical fre-
quency. Vertical bars, horizontal frequen-
cy. The classic example of this is the *“jail-
bars” symptom. The screen shows 5 or 6
black vertical bars, evenly spaced. Be-
tween the bars, a normal color picture can
be seen.

JACK DARR, SERVICE EDITOR

This is caused by a shorted diode in the
horizontal blanking circuit. It feeds a
clipped pulse from the flyback into the
1st video amplifier stage. A normal pulse
has a tall thin spike (the blanking pulse)
and a “baseline” (the horizontal part of
the waveform, or scan time). The wave-
form is shown in Fig. 2. Note that there
are 5 or 6 cycles of ringing on this wave-
form. The ringing is normal. In normal
operation, the diode is biased so that the
ringing is clipped. If the diode shorts, the
whole thing goes sailing on through and
the ringing on the baseline blanks the ras-
ter. You can confirm this with the scope
on the output of the diode.

FIG. 1

SHOULD
cLp
HERE

SCAN4]

TIME
BLANKING

FIG. 2

Other odd blanking problems can be
found in the horizontal blanking circuits.
For one, if the raster seems to be 1-2
inches narrow on the left, turn the set toa
dead channel and see if you can get a full
raster. If you do, this can be a horizontal
blanking problem. Feed in a color-bar sig-
nal and see how many bars are visible. If
this is a color TV, and the raster starts
with the red bar (3d from left) it is a
blanking problem. It may or may not be
in the horizontal blanking circuit itself.
Scope the output of the horizontal blank-
ing circuit and see if the blanking pulse is

wWwWw.americanradiohistorv.com

of the correct width; something like 15-
18 microseconds duration. [f so, the
blanking circuit is OK. Something is
feeding a horizontal pulse into the video
circuit that is much wider than it ought to
be. Look for this pulse at points where it
could be coupled into the video circuit
from leakage, stray capacitance, coupling
between leads, etc.

A similar case can be found where nor-
mal colors appear on only one half of the
screen, and a B/W picture on the rest.
Something is blanking out the color sig-
nal. The scope should show you this pulse
and you can trace it back to find where it
gets in. This symptom can be due to a bad
bypass capacitor. Scope the top end of
each bypass capacitor in the color cir-
cuits. If you see any signal, this capacitor
is not doing its job. (If the capacitor
checks “good”, try changing the ground-
point! I’ve seen this one happen.)

The reverse!

Up to now, we've been saying “blank-
ing” in the sensc that part of the picture/
raster has been blacked out. As usual, we
have the reverse symptom. This symptom
showed up in one Secars chassis. The ras-
ter was very light; on the left '/s of the
screen, there was very weak video, look-
ing as if the picture tube was almost dead.
The rest of the screen was completely
whited out. This was obviously some kind
of horizontal symptom. (Things to make
a note of: In modern sets with fiyback-
derived low voltage power supplies, “rip-
ple” will be at the horizontal frequency')
Checking the schematic showed two DC
voltage sources from the flyback into the
video IF-preamp IC. The scope showed
these supply lines to be clean. However,
we found that the video output stage was
fed from a +166-volt DC source also
from the flyback. Replacing the 2.2 uF
filter capacitor on this cleared up the
problem. Here, we had a typical blanking
problem but the polarity of the symptom
was reversed so that the screen was being
over-driven and simply wiping out the
video signal.

Finally, don’t be surprised at any
symptom. We ran across a TS-938 Qua-
sar; the picture looked like something out
of a horror movie! Raster was small and
there was a black “blob” coming down
from the top. Here again, the causc was a
filter capacitor. Not an open one this
time; the 500 uF electrolytic under the
power supply chassis had broken loose

continued on page 84
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9 reasons why
the real pros

prefer Endeco
desoldering
irons

2. Flexible,
burn resistant
Neoprene

1. Operates at 120v,
40w. Idles at 20w
for longer tip life

3. Cool, ® cord set —
unbreakable /
polycarbonate
handle
4. Exclusive
bracket
insures
alignment,
prevents ( |
damage / o \ \
’ MODEL \ 5. Safety light
/ 510 \ in handie
/ 6. Stainless  \ }f,lslso\:]vhen
7 steel \

construction _ -
7. Temperature

ey, Eight tip sizes. control.
Comes with Low, high
.063 1.D. or off.

9. Converts to soldering iron
with 14" shank type tip

See your distributor or write . . .

Enterprise Development Corp.

5127 E. 65th St. ¢ Indianapolis IN 46220
PHONE (3:7) 251-1231
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SERVICE CLINIC
continued from page 83

from its ground connection.

Needless to say, this doesn’t cover all
of the possibilities. The general term
“blanking problem” can be of many
types. However, if you look closely at the
screen and see that the main problem is
blanking or brightening of a part of the
raster, start looking for stray pulses float-
ing around where they shouldn’t be. The
scope is an essential weapon in this. Use it
intelligently and your troubles will be
much smaller! R-E

service
questions

BRIGHTNESS SOLUTION

Donald F. Morin, general manager,
Spaceport TV, Cocoa Beach, FL, has
another idea about the Sony mode! KV-
1910 raster problem described in the Jan-
uary 1979 issue.

He writes: “Your response was close
but not the cure! Tell ‘D.L.’ that if he
changes capacitor C707 (4.7 uF on the
CRT’s PC board) this will cure the
screen brightness problem. If C707 is
open, flyback pulses go through the
+199-volt line to the CRT cathodes.”

That sounds very much like Mr. Batis’
solution, except that Mr. Morin pinpoints
the exact part. Many thanks, everyone,
for letting us in on the data. I've already
filed it, and everybody else should, too.
It’s always good to get genuine field feed-
back.

BAD FOCUS RECTIFIER

| have an unknown Japanese TV color
set that has a bad focus rectifier tube.
This is a real oddball part, and | can’t find
a substitute anywhere. Can | use a solid-
state focus rectifier for it?—dJ.M., Baldwin,
NY.

Yes, you can! The solid-state focus rec-
tifiers can be used instead of any of the
focus rectifier tubes. The only problem
you may have is in mounting. Try putting
the solid-state unit on a couple of termi-
nal strips, wherever there’s room for it.
Just watch out for possible arcing to the
cage; if there’s enough clearance, this
should do the trick.

HIGH VOLTAGE BOOST

Here’s an odd one. This Motorola model
TS-594 has too much high voltage and
boost! It has good sound and a fair pic-
ture (although it could focus better). The
high voltage reads 23 kV (it should be 17.5
kV) and the boost reads 560 volts. (it
should be +470 volts). The 6JN6 voltages
all look OK and there’s plenty of grid
continued on page 86

Learn quickly and easily about the explosive impact microprocessors have

had on electronics technology.

How the “miracle chip” works to make those things you use everyday —
calculators, appliances, microwave ovens, stereos, tv, automobiles —even
toys and games— do the remarkable things they do.

Understanding Microprocessors is the latest addition to the Texas Instru-

ments Understanding Series”

Name
All TI Understanding Series books are ideal for those who want to learn Address
about today’s technology — without having to devote years to the study. B

Written in bright, clear, down-to-earth language, and fully illustrated,
you'll find these books to be invaluable tools for your personal entry into the
microelectronics revolution. See coupon for all details. i

© 1979 Texas Instruments Incorporated

: tells you
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Understanding Microprocessors.

Learning Center. 288 pages. $4.95.

This book

how.
' And why.

From the Texas Instruments
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[J LCW8161 Basic Electricity and DC Circuits
[JLCB3361 Understanding Solid-State Electronics $3.95

[J LCB3311 Understanding Digital Electronics $3.95

[ LCB4023 Understanding Microprocessors $4.95

[J LCB3321 Understanding Calculator Math $3.95

Add sales tax, except AK, DE, MT, NH, OR.

Mail check or money order to Texas Instruments, P.0. Box 3640,
M/S 84, Dallas, Texas 75285.

Orders in Continental U.S. shipped prepaid. Foreign orders: Pre-
paid in U.S. doliars only. Include shipping costs.

Prices subject to change without notice.

TEXAS INSTRUMENTS

[e]

/]

$19.95
26 pages. Buiiding blocks for a

thorough working knowledge of

DC circuits.

270 pages— New 3rd edition.
Individualized approach for learning
microelectronic basics.

265 pages. The springboard for a look
into the fascinating world of today's
electronic logic devices, circuits and
systems.

288 pages. For the newcomer to
microprocessors. What they are, what
they do and how they work.

224 pages. Unlocks the real power of
your handheld calculator —loaded with
practical applications.

RE-1279

State. Zip.
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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 pioneering work. Pomona Electronics
became synonymous with quality banana
plugs.

FREE 1979 YEARBQOK CATALOG
Contains 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 forgotten the ideals that helped create
great banana plugs.

Because we don't ever want to 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
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NEW
FROM

= PTS

HIGH CURRENT
POWER SUPPLIES

DG-2 Regulated Digital DG-5 Regulated Voltage

Power Supply/Digital Control Center/Digital Voltmeter.
Voltmeter. Same high current features
Single source regulated as DG-2 plus four independent,
high current supply with variable DC supply voltages.
200V voltmeter for Includes 200V voltmeter for
internal and external internal and external

voltage measurement. voltage measurement.

MSP-501 Regulated
Microprocessor Power Supply.
Supply preset to 5 VDC. Adjustable
from 4.5 VDC-6.0 VDC. 5 amp.

W@\ PTS ELECTRONICS, INC.

Hte H
Ae The Only Name You Need To Know

P.O. BOX 272, BLOOMINGTON, IN 47402
See the Yellow Pages for the PTS stocking distributor or Tuner/Module Servicenter nearest you.

17T
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This is easy-
_anyone can solder-

WITH

KESTER SOLDER

N'\‘_ tbdjo‘%%&)@ e
Handymen! Hobbylsts'
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 Solder go “First Class” — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of “Soldering Simplified”.

KESTER SOLDER
\\tton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639 J

RADIO-ELECTRONIK(
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SERVICE QUESTIONS
continued from page 84

drive. How can | get the high voltage and
boost down to the right level?>—R. S.,
Johnson City, TN.

Some time ago a reader in New Mexico
and 1 worked on a similar problem in an
RCA set. Like the Motorola you de-
scribe, all the voltages were OK. Finally,
he reduced the screen grid voltage on the
horizontal-output tube. This worked!
You could try bringing this voltage down
until you start to lose width. I think you’ll
find that the 6JN6 cathode current will
come down with it. This is kind of a
“quick-and-dirty” fix but it seems to
work.

GROUND SPRING ARCING

In this RCA model CTC-43, the ground
spring arcs continuously to the aquadag
coating of the picture tube. | ran into this
problem before but | forget what | did to
fix it!—L.H., Bergenfield, NJ.

I do. You’ve got a very poor contact
between the ground spring and the dag
coating of the tube. Just get a small bottle
of graphite coating from your local radio-
tv supply house. Paint the whole length of
the spring with the coating and move it
back and forth to make sure you cover it
well. This should do it.

RECHECKS HELP

I just want you to know | checked the
things you suggested in the GE C-2 chas-
sis with a horizontal-sync problem. | was
about ready to give up, then | checked the
39K resistor R251 in the plate circuit of
the horizontal AFC tube. | was sure I'd
checked it before. But it was open! A new
resistor fixed it.—R.R., Pottstown, PA.

Moral: Never be afraid to go back and
recheck. Especially if your memory isn’t
any better than mine!

VCR “FLAG-WAVING”

We've received a couple of letters on
the subject of “flag-waving” in TV re-
ceivers used with VCR’s or VTR’s. This
old term means there’s an instability of
horizontal sync that causes the vertical
lines near the top of the picture to jitter
and bend sideways. | must admit I don’t
know very much about VCR’s, but fortu-
nately some readers do!

Maurice R. Brice of San Mateo, CA,
found that it helps to change the value of
the grid-to-ground capacitor in the hori-
zontal AFC stage. This is a “cut and try”
process, but it can be done with a capaci-
tor substitute box or by trying various
capacitor values. He also sent along a note
from an RCA manual that states: “Insta-
bility in TV sets with an unstable picture
from VTR/VCR may be due to long
time-constant in the horizontal AFC of
the set.” This, of course, depends on the
capacitor and resistor values in this cir-
cuit. A bit of experimenting may help if
you run into this problem. R-E
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See how easy itis
to build your own
electronics—and how
much you save!
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Evenif you've never
built anything before, Heath's

famous easy-to-follow instructions assure you of
success. Besides the pride of doing it yourself,
electronics kits from Heath save you money
when you build...and in upkeep. If technical
assistance is needed, it's a phone call away at
the Heath factory, or at 55 sales and service
locations* nationwide.

Something for everyone
in the Heathkit catalog!

e Energy conservation ¢ Computers ¢ Stereo

systems e Electronics test instruments ¢ Home I D S D (N SN D (D S S S D S D S . .
security « Amateur radio e Family health ¢ Trea-

-
5 o Heath Company, Dept. 020-600
sure hunting ¢ Color television » Weather o I Heathklt Benton Harbor, MI 49022
Aerongutugs ° Educgtmn 2 AUtomopve % Sh?" I Please send me my FREE Heathkit Catalog.
wave listening ¢ Radio control modeling e Marine l I am not currently receiving your catalogs.

If coupon is missing, write: l Name
Heath Company, Dept. 020-600 l ron
Benton Harbor, MI 49022 | Address - - 3
5 City B State ___ &
*Heathkit products'are displayed, sold and serviced nationwide l . ';
at Heathkit Electronics Centers (Units of Schlumberger Products CL-722 Zip -
Corporation) listed in the white pages of your phone book. rrrirrqrrqyr o - 1 1 1 1 1 1 1 L L | 3
©
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stereo products

More information on stereo products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

DIRECT-DRIVE TURNTABLE, mode! 1750DD, is patible with many arms. Other turntable features ?
a quartz-controlled, two-speed direct-drive turn- include PLL circuitry, electronic speed and pitch 3

controls, digital speed display, aluminum platter «ﬁf‘-’ s
and hinged dust cover. Suggested retail price: mﬂ
$179.95.—ADC Professional Products Group, -

BSR (USA) Ltd., Route 303, Biauvelt, NY 10913.

MINIATURE STEREO SPEAKERS, Mini-Mesa 15

and Mini-Mesa 50. The Mini-Mesa 15 speakers CIRCLE 132 ON FREE INFORMATION CARD
(shown) are designed for both mobile and base
installation and measure 3% W X 6 H X 3 inches vinyl veneer and black grille cloth.
D. The system provides a frequency response of Also available are the Mini-Mesa 30 two-way
60 Hz-20 kHz + 6 dB, with a peak power rating of stereo system and the Mini-Mesa Bass Booster, a
30 watts-per-channel, 15 watts RMS. Speakers 5Y-inch-round bass extender designed for auto-
come packaged two per kit with brackets, cable motive installation. Suggested retail prices: the
and instructions. The Mini-Mesa 50 three-way Mini-Mesa 15 system, $129.95 per pair; the Mini-
speakers feature a 5-inch-diameter foam woofer Mesa 50 speakers, $150 each; Mini-Mesa Bass
with ferrite magnet; a 1.25-inch aluminum bobbin Booster, $49.95 per pair; Mini-Mesa 30speakers,
voice coil; a 25-mm by 12-mm horn-type tweeter; $238 per pair.—Mesa Electronics Sales Ltd.,
and a 3-inch midrange driver. The system has a 2940 Malmo Drive, Arlington Helghts, IL 60005.
CIRCLE 131 ON FREE INFORMATION CARD power rating of 50 watts RMS per channel with 80
watts peak, and a frequency response of 50 PEAK-RESPONDING LED DISPLAY, mode! 510,
table that provides resonance-free performance. Hz-20 kHz. The speakers measure 6 W X 9% H is @a combined peak-power indicator and line-lev-
A pickup arm is not included but the unit is com- X 4% inches D, weigh 6 Ib., and have a walnut el manitor that provides 16 red LED's-per-chan-

=1 GUGTEMM N 10 best
n%ﬁlsor%—gom% @EE%%“ S

for Lights & Appliances

* Microprocessor based design system {deluxej

® Built-in keyboard control e Electronic Security & with AM/FM MPX Radio Model C777
e Central Command Console convenlence at your fingertips. * Push button eject $52 50
(standard) ; .

i i
In-Dash Cassette Stereo Plaver,
with AM/FM MPX Radio Model CAS 888

* Push button efect 357 50

Icn-Dastf'l Asulto Re\ﬁrse
assette Stereo Player
with AM/FM MPX Radio ~ "0de! CAS 999

® Fast f ard d

R §79.95
Miniature High Fidelity

Stereo Speaker System

°
| %
6 -
4 Pc Standard Starter Kit - One (1) Standard Command Console =

Two (2) Lamp Modules e One (1) Appliance Module y
Reg. $87.95 '~ OUR PRICE $7950

[ Stereo Power Booster -
5 Pc Ultrasonic Starter Kit - One (1) Deluxe Ultrasonic Command Model POW-40 32495 . gy
Console = One (1) Hand Held Remote Unit = Two (2) Lamp * 40 Watts Stereo ® 20 Watts/Channel -B

Modules = One (1) Appliance Unit
Reg. $112.95 . OUR PRICE $9995

6" x 9" 3-Way
Speaker

$14.95..

Lamp Modules Reg $16 ... OUR PRICE $14.95
Appliance Modules Reg $16 .. . OUR PRICE $14.95
Wall Switch Modules Reg $16 ... OUR PRICE $14.95

| 3-Way
! Reg $139.00

w0
- Mode! BP 2000-69TR
o Standard Command Console Reg$39.95 ... OUR PRICE $36.95 e e a e T SpBaiD) Wil Sﬁg 50
% Ultrasonic Command Console * Freq Response: 60- 18000 Hz g‘e""g‘\x' 50“”"! Per Pr.
i * Peak Walls: 25W * Soit dome tweeter
€ with Hand Held Remote Reg $65.00 ... OUR PRICE $59.95 o A B o Long throw wooter  Mith brackets
& 855 Conklin Street = 50 Watts & 8 ohms
. Farmingdale. New York 11735
w M;‘sterCnSrge . V(I:SOAD- Check Ma(s:lsvghmqého ksankhl‘xmencal:p
] * Money Order » . . ec’ - oney Qrder
Add $3.00 for shippl Add $3 00 tor shuppiig and insu
& Call TOLL FREE (800) 645-9518 miﬁrance .Oééé?sper,\grgnd COD s Extra Niew York State
a In N.Y. State call (516) 752-0050 N.Y. Res. add sales tax Call TOLL FREE (800) 645-9518 ot vomon cmeri /
é In NY Staite coll (516) 752 (050 .865H Cunklin S1 F. NY 113
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nel covering a —39 dB to +6 dB range with an
amber LED at “‘0 dB” indication. Used in the pow-
er mode, the model 510 helps prevent clipping;
rear-panel switches are used to set the 0-dB ref-
erence level to 25, 50 or 100 watts and to match

CIRCLE 133 ON FREE INFORMATION CARD

4-, 8- or 16-ohm impedances. The unit includes a
calibration feature for channel balance. Also
available is the mode/ 5108 with green LED's
indicating the range from —39 dB to —1dB, and
amber LED for ““0 dB'" and red LED's for the
range from +1 dB to +6 dB. Four interchange-
able front panels allow horizontal or vertical use
and permit two displays to be rack-mounted. The
unit measures 7% X 1% X 5'%%inches. Suggested
retail prices: the mode/ 510, $139.95; mode/
5108, $149.95; vertical panel, $6.95; oak end
panels, $7.95 per pair; rack-mount paneis, $11.95
and $13.95; and mounting clips, $3.95 per pair.—
Audio Technology, 1169 Tower Rd., Schaum-
burg, L 60195.

MOVING-MAGNET PHONO CARTRIDGE, mode/
TK3E, has a tubular cantilever and a 0.3 X 0.7-
mil elliptical nude-mounted diamond stylus. The
cartridge also accepts many optional stylus as-
semblies—carbon fiber, beryllium, titanium and
boron cantilevers—with conical, elliptical or Shi-
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bata styluses. Suggested retail price, $55.—Sig-
net, Div. A-T U.S., Inc., 33 Shiawassee Ave., Fair-
lawn, OH 44313.

DC POWER AMPLIFIERS, models KA-907, KA-
801, KA-701, provide fast risetimes and slew
rates. The specifications for the three DC inte-
grated amplifiers are as follows: The model KA-
907 delivers 150 watts-per-channel into 8 ohms

CIRCLE 135 ON FREE INFORMATION CARD

minimum RMS, 20 Hz-20 kHz, —0.01% THD;
risetime, 0.8 us and slew rate, +230V per us. The
model KA-801(shown) has a power output of 100
watts-per-channel minimum RMS into 8 ohms, 20
Hz-20 kHz, —0.15% THD; risetime, 0.8 us and
slew rate, +150V per us. The model KA-701

delivers 80 watts-per-channel minimum RMS into
8 ohms, 20 Hz-20 kHz, —0.02% THD; risetime,
0.9 us and slew rate, + 120V per ps. Suggested
retail prices: the KA-907, $1000; the KA-801,
$600; the KA-701, $499.—Kenwood Electronics,
Inc., 1315 E. Watsoncenter Rd., Carson, CA
90745.

AM/FM STEREO TUNER, mode/ TU-919, incor-
porates a quartz-crystal reference oscillator to
lock in stations, a dual-bandwidth IF section for
both FM and AM and features 4-digit frequency
readout along with center-channel tuning and VU
meters. Front-panel controls include POWER on-
off switch, AM/FM bandwidth selection switches,
muting switch, filter switch, selector switch and
output level control. Specifications include: IHF
sensitivity, 8.7 dBf (1.5 uV), 50-dB quieting at 12.5
dBf; distortion, 0.03%, mono, 0.05%, stereo; sig-
nal-to-noise ratio, 86 dB; and capture ratio, 0.8
dB. The model TU-919is housed in a matte black

CIRCLE 136 ON FREE INFORMATION CARD

cabinet with detachable rack-mounting handles.
Suggested retail price: $585.—Sansui Electron-
ics Corp., 1250 Valley Brook Ave., Lyndhurst, NJ
07071. R-E

International’s 6024B 40 Channel CB
Frequency
Meter

e Power Meter
e Signal Generator

® Secondary
Frequency
Standard

Complete with
connecting cable,
dummy load,
rechargeable
battery

and charger.

Y48

Cat.No.035311
The 6024B provides three test instruments in one convenient
case for professional servicing on all makes of Citizens Radio

transceivers.

1. Secondary Frequency Standard, range
26.965 to 27.405 MHz, including the newly
authorized frequencies 27.235 to 27.405
MHz. Plus a counter circuit, zero to 2500 Hz.

2. Signal Generator 26.965 to 27.405 MHz.

3. Dummy Load/Power Meter, up to 5 watts. [\\. \

International Crystals

are available from
70 KHz to 160 MHz.

Write for information.
ICM

M/S Dept. P.O. Box 32497
Oklahoma City, Okla. 73132

INTERNATIONAL CRYSTAL MFG. CO,, INC.
10 North Lee ' Oklahoma City. Okla. 73102
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BIG 20"
DISPLAY!

SOLID STATE
CLOCK/CALENDAR KIT

0101 Disptays time of day, date or alternate between
both automatically. May be connected to 8 ohm
speaker for alarm clock. Operates from 120 VAC 60 Hz.

$49.95 walnut case extra, $24.95

AUTO CLOCK CALENDAR KIT
b ]

0106 Dlsplays either
hours and minutes,
month and day, or
seconds. Requires only
2 mA of current while
ignition is off. Also
operates on 8V

battery Mounts easily
in compact two-inch
. enciosure {(Not included)

$39.95 assembled

UNIVERSAL
DESIGNER
KIT

6100 indispensable aid
to digital IC design.

2 pushbuttons, 2 read-
outs, 4 switch outputs,
8 LEDs, 2 generators,

2 counters, 5V supply pins.
Shown with CSC QT47S
Breadboard (not included)

Ks, Pans & Prowct SEND FOR
@ E=  EREE

8-PAGE
CATALOG

$39.
$49.95 assembled

Add $2.50 per order
postage and handling.

=g

14905 N.E. 40th Street, R-12
Redmond, WA 98052 (206) 883-9200

g RADIO-ELECTRONICS

CIRCLE 62 ON FREE INFORMATION CARD

FREE Suil2
CATALOG

Audio—Computers
Instruments
Kits & Assembled

Southwest Technical Products Corporation
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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new products

More information on new products is available from manu-
facturers of items identified by a Free Information number.
Free Information Card is inside the back cover.

NUT DRIVER KIT, No. K7, contains 7 hollow-shaft
hex-nut drivers in the following sizes: Y-, Ya-
%e-, 'Va-, Ye-, 7he- and ‘u-inch. Hollow shafts
accommodate any size stud; and both sockets
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and shafts are made of top-grade steel with nick-
el-chrome exterior surfaces and color-coded (for
hex-drive size) handles. Packaged in attractive
stand-up hang-up box, kit No. K7 is available
from distributors. Vaco Products Co., 1510
Skokie Bivd., Northbrook, L 60062.

11-DRAWER WORKSHOP ORGANIZER, model
2712, is an easy-to-store cabinet available "'free"
with the purchase of the Moto-Tool kit; tool and
accessories come packaged inside the attractive,
blue steel cabinet. The workshop organizer mea-
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sures 12 L X 6% H X 5%-inches D, and is ideal
for holding small components for hobby or craft
projects. Clear plastic drawers provide easy visi-
bility. Both the Moto-Tool kit and organizer are
available for $52.95..—Dremel, Division of Emer-
son Electric Co., 4915 21st St., Racine, Wl
53406.

AUTORANGING CAPACITANCE METER, mode!
CM-500, measures capacitance in 9 ranges, from
1 pF to 200,000 uF, with a basic accuracy of 0.1%
+1 LSD. The display uses four ‘e-inch-high
LED’s; a 26-pin connector allows a digital BCD

www americanradiohistorv. com
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output to be Interfaced with microprocessor,
recorder, printer, etc. The optional mode!/ CLC-
502 Capacitance Limits Comparator provides a
GO/NO GO output. Power is supplied by five D
batteries; an optional AC adapter is also avail-
able. The model CM-500 measures 7.4 X 4.33 X
2.36 inches and comes housed in a sturdy poly-
styrene case with a handle that doubles as a tilt
stand; batteries, clip, leads and operator’'s manu-
al are included. Suggested retail price: $299.—
IET Labs, Inc., 761 Old Country Rd., Westbury,
NY 11590.

8-TRANSISTOR AM RADIO KIT, mode! 536, con-
tains a separate oscillator circuit, complete
breadboarding materials, and PC assembly. The
kit comes with all necessary components and

CIRCLE 154 ON FREE INFORMATION CARD

instruction manual. Instruction section of manual
covers AM radio theory. Kit sells for $16.45.—
Graymark International, Inc., 1751 McGaw, Ir-
vine, CA 92714.

AUTOMATIC PHONE DIALER, Dial-a-Tron, can
be coupled with telephone receiver acoustically
or by direct hookup. When hooked up to phone,
the built-in speaker allows incoming conversa-
tions to be heard; the unit is compatible with
Rotary or TouchTone systems. The dialer stores
up to 32 ten-digit telephone numbers in memory;
features a cancer pushbutton to disconnect out-
going calts plus automatic shut-off capability. The
Dial-a-Tron measures 7% by 6'% inches, and has
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Youf '-,[ -
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 BS.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 55 ON FREE INFORMATION CARD

electronics
gee-wizardry

est Equipment | Bungicr T Acrma (] Hoblbyis! & Automotve Biectonics

-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 50¢ for first class mail.

rThe world of 7

/ﬂ? 108 New South Road
Hicksville, N.Y. 11801 J

CIRCLE 47 ON FREE INFORMATION CARD

CIRCLE 155 ON FREE INFORMATION CARD

a suggested retail price of $150. —Leisurecraft
Products, Ltd., 28 S. Terminal Dr., Plainview, NY
11803.

CAR RADAR DETECTOR, The Superfox, is a
superheterodyne remote system with adjustable
sensitivity control. The unit has extreme sensitivi-
ty for receiving radar signals—even over hills and
around curves. A built-in microwave lens helps
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improve antenna gain. The Superfox has the abil-
ity to detect all band radar frequencies and to
biock out false signals. The main chassis can
mount behind the car’s grille and the control box
mounts under the dash. Price is $299.95.—Com-
radar Corp., 4518 Taylorsville Rd., Dayton, OH
45424,

WIRE WRAP TOOL, Model JW-1, is designed to
make wire-wrapped connections without having
to strip wire insulation. Can wrap.on .025 inch
square posts and carries a 50 ft. spool of 30 AWG
wire which is available in 4 colors. Wraps continu-
ously through any number of pins and includes a

"
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built-in wire cutter. Price is $14.95, refill spools

$2.98.—0.K. Machine and Tool Corp., 3455
Conner St., Bronx, NY 10475. R-E
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vew Weller

GORDLESS
SOLDERING [RON...
GOES ANYWHERE

Weller's WC-100 . . . the professional
quality, feather-light cordless. Lets you
make connections anywhere. Without
AC cord and outlet. :

Fingertip touch on exclusive sliding
safety switch activates long-life, nickel-
cadmium battery. Heats tip to over
700°F in 6 sec. Locks in “off” position
to prevent accidental discharge in use
or while restoring energy with fast-
power recharger (UL listed).

Simple, instant change to any of 4
tips ... forany job. Built-in light focuses
on tip and work area.

Get this! It's at your dealer or dis-
tributor now...waiting for you. Need
more info first? Request literature.

v

o
m
O
m
TheCooperGroup J =
=
COOPER . * o o
s« ] Electronics Division by
WELLER® - WISS® - XCELITE® =
PO BOX 728 APEX. NORTH CAROLINA 27502. 919/362-751t ('\D‘
©0
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NEW EL

] The Complete Micr

NICS BOOK

Syslems Handbook 322 p.

9.95

O Buyer's Guide To Everything Electronic For The Home 224 p. $5.95
O Master Hdbk of 1001 MORE Prac. Eiectronic Circuits 700 p. $12.95
(2 The GIANT Handbook of Computer Projects 504 p. 217 fl.  $9.95
[J Model Radio Control—3rd Edition 256 p., 252 il. $6.95
O Microprocessor Cookbook 266 p., 124 il. +$5.95
O T'shooting with Modern Electronic Test Instruments 304 p. $7.95
J How To Repair Clocks 182 p., 90 il. A

O All About Telephones 192 p., 140 il. $4.95
] The Laser Experimenter's Handbook 210 p., 187 1i. $6.95
O Design, Build & Program Your Own Working Computer System $7.95
O How to Select & Install Your Own Speakers 238 p.. 131il. $5.95

The Master Handbook of ALL Home Heating Systems 352 p. $7.95
Practical Troubleshooting With the Modern Oscilloscope 288 p. $7.95

oo

(0 Baslc Gunsmithing 288 p.. 152 il. $1.95
J The A to 2 Book of Computer Games 308 p.. 73 il. $7.95
[J OSCAR: The Ham Radio Satellites 128 p., 95 ! $4.95
[ Making & Using Electricity From the Sun 144 p., 73 it $5.95
1 How To Build Your Own Working Robot Pet 238 p.. 86 il.  $6.95
[ Antenna Data Reference Man. —incl. dimension tables 266 p.$7.95
[ Buitd a Small Budget Recording Studio From Scratch 336 p.$8.95
[J How To Make Your Own Sofar Electricity 168 p., 87 il. $5.95
[ Adding Solar Heat To Your Home 280 p.. 185 il. $7.95
=

How To Build Your Own Self-Programming Robot 238 p. $1.95
1 Handbook of Electrical Noise: Msmnt. & Technology 280 p. $6.95

TRS-80 BREADBOARD
continued from page 54

To test the decoder section of the
breadboard, you will need a NOR gate
integrated circuit, such as the SN7402,
and a solderless breadboard that can be
used to help you set up a test circuit.
Wire the circuit that is shown in Fig. 13.
The IN and OUT signals are provided at
SO2, while the 6 and 7 signals may be
found at the ADDRESS socket SOS5. Once
the switches have been set to the positions
noted previously (all zeros, mode D), run
the following program..

the interface. It simply causes the TRS-
80 to generate the proper 16-bit address.
Thus, to access a location, or a memory-
mapped 1/O device, with an address of
36871, the following short program could
be used:

10 POKE —1*(36871-32767),0

20 A = PEEK (—1*(36871-32767)

30 PRINT A: GOTO 10

If you wish to observe this program in

operation, you would have to replace the
IN signal with RD, and the OUT signal
with WR, as previously shown in Fig. 15.
You would also have to switch to the
memory address mode, M, and then set

1 Radio Controt Handbook — 4th Edition 420 p., 315 il. $9.95 10 A=INP(7): ] ‘
(] The Giant Book of Amateur Radio Antennas 462 p., 255il. $8.95 P( ) GOTE0 .. the addr_ess bllS S(_) thdl they corresponde.d
O Lasers. the Light Fantastic 296 p.. '8 i 695 You should observe pulse activity at to the binary equivalent of 36,871, that is
The Power Supply Handbook 420 p.. 292 il. $7.95 2 LRI

(0 The Complete Handbook of Robotics 364 p., 137 il. $7.95 p}?ml A, bUt not at t;llth(.l' Bor C. Chaénge 10010000 000001 [l ” you run the pro-
[ Artificial Intelligence 252 p., 118 il. $1.95 the program, so that input rt 1 :

[ Hdbk of Remote Control & Automation Tech. 294 p., 250 il. $7.95 p g ’ p po 5 gram_ shown abov.e,_ you WO}lld be able to
[ Build Your Dwn Working Robot 238 p., 117 il. $5.95 accessed: monitor pulse activity at point A as shown

y
[J The “Compulator” Book 322 p., 224 il. $7.95 10 A= INP(6): GOTO 10

in Fig. 15. Point A would correspond to
the pulse generated by a read operation at

Miniprocessors: From Calculators to Computers 192 p.. 67 il. $5.95
Complete Hdbk. of Public Address Sound Sys 272 p.. 148 il. $7.95

o

You should observe activity at point B.

| Home-Brew HF/VHF Antenna Handbook 210 p.. 143 il. $5.95 B 2
0 IC Function Locator 224 p., 28 il. $5.95 To test the output control, use the follow- location 36,871, corresponding to the
- Beginner's Guide to Making Electronic Gadgets 140 p. $4.95

ing program.: PEEK opecration. No pulse activity would

Microprocessor Programming for Computer Hobbyists 378 p.$8.95
Hlus. Dict. of Broadcast-CATV-Telecommunications 420 p.  $8.95
CJ Linear IC Applications Handbook 280 p., 184 il. $6.95

1
PL2

OJ Build-It Book of Optaelectronic Projects 238 p., 175 il. $5.95
-] Solid-State Motor Controls 322 p., 162 il. $8.95 maf T 3 Lo!
] Model Railroad Electronics 308 p., 224 il. $5.95 - 7
7 The ABC Book of Hi-Fi/Audio Projects 182 p., 131 il. $4.95 m? i H '[oa
{1 Repair Small Gasoline Engines, 2nd Ed 392 p.. 251 il. $6.95 J b O e Sl e Rl
[ 88 Practical Op Amp Circuits You Can Build 140 p., 120 il. $4.95 1
I How to Build Metal/Treasure Locators 140 p., 58 il $3.95 D$ A

Build-It Book of Digital Electronic Timepieces 294 p., 209 i1.36.95 4l 52, JCS
1 C.ET. License Handhook, 2nd Edition 448 p., 381 il. $9.95 L=
1 Third Class FCC License Study Guide 322 p., 88 il. $6.95 cr3f |
(I Practical Sohd-State OC Power Supplies 136 p., 151 il. $6.95 o3 o R
1 106 Easy Electronics Proj...Beyond the Transistor 244 p.  $5.85 2 1% 1018} Jac1
SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL. Clip % X z

entire ad to order 100°% guaranteed or your money retunded

| TAB BOOKS 301 dstFsomur o o = @ =)

o
S e e e e e e e e o = = = = = = = = = = = o o e o]

v g e w 7|s|3)1 PP o TLeD
LA T 1357 &
INTAR — EESEV] PP ADODRESS
POWER INTAK ks 6420 &% ILed
— WR DATA BUS PROBE .= +
RD —- A2
I A3 LED3
—Re—= +

CONTROL SIGNALS

FIG. 14-—HOW COMPONENTS ARE PLACED on the PC board. Several of
the IC sockets are used for connections to point-to-point jumpers.

[
W,
John Simonton’s time -proven 8
design provides two envelope
generators VCA, VCO & VCF in
a low cost, easy to use package. ”
its built-in ribbon - 12 .

controller or modify to use with guitar, out
electronic piano, polytonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$59.95 in easy to assemble kit form. Is it

=]

Use alone with

THE FOUR NOR GATES ARE FROM SN7402

FIG. 15—SCHEMATIC DIAGRAM of the NOR gate circuit used for testing
the breadboard.

RADIO-ELECTRONICS

any wonder why we've sold thousands?

e ——mmm— e - ————————
l-( ) Send GNOME MICRO- SYNTHESIZER Kit y
1 ($59.95 plus $2.00 postage)
1( ) GNOME MICRO-SYNTHESIZER

{Fully Assembled) $100.00 plus $2 pewtage
{ ) Send FREE CATALOG

.12-R
M ngquI WILSHIRE, OKLAHOMA CITY, 0K 73116

b o e o o e e

1
1
1
1
1
]
! BAC/VISA__MC___ cardno.
1
L
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10 OUT 6,0: GOTO 10

When this program is run, you should
observe activity at point C. You may wish
to try other addresses, and also the PEEK
and POKE commands, so that the HI
address decoders are accessed. If you use
the address decoders for memory ad-
dresses, remember to use the formula:

Address = —1*(Desired Address

—32,767)

when the address that you wish to access
is above 32,767. This has no effect upon

WwWWwWWw.americanradiohistorv.com

be observed at points B or c, since there is
no address 36,870 being used in the pro-
gram. Again, we see no advantage in
using memory-mapped /O, but we have
presented this example so that you can
check out the HI address decoding section
of the interface breadboard. If you per-
form these tests, remember to place the
mode switch in position, D when you have
completed the test.

You are now ready to test the data bus
buffers. Add bus buffers IC10 and IC11.
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The TRS-80 should run properly with
these IC’s in place, and with the power
applied to the breadboard. If it does not,
remove the 1C’s and check their orienta-
tion. If this still doesn’t cure the problem,
you may wish to breadboard a test circuit
for the 8216’s. You want to be sure that
the EN input to both IC’s, pin 15, is in the
logic zero state for normal operation. If
this condition is not found, check back
through the two SN74LS20 NAND
gates.

Once the TRS-80 is operational, as it
probably will be in almost all cases, you
will need to construct an input port, and
an output port to thoroughly test the data
bus connections. Refer to Figs. 4 and 5§
for the details of each port. You may use
the test circuit in Fig. 15 to generate the
device select pulses required to control
each port. If you have performed the
memory address tests, be sure 10 rewire
the test circuit so that the IN and OUT
signals are used, as shown in Fig. 15. Out-
put A from the test circuit may be uscd as
the DEVICE SELECT pulse for the
input port IC's (DM8095’s or
SN74365’s), while output ¢ may be used
to control the output port (SN741.S373).
The lamp monitors may be LED’s, and
the logic switches may be simply jumper
wires that are easily switched between
connections with +5 volts (logic one),
and ground (logic zero). Once this has
been wired, make a connection between

the SN7402’s A output, and one of the
INP REQ pins at S02.
Enter and run the following program,
with power applied to the breadboard:
10 FOR A=0 TO 255
20 OUT 6,A
30 NEXT A
40 GOTO 10
This program will generate an increment-
ing count at the output port, and you
should be able to observe an eight-bit
binary count on the LED’s that are con-
nected to the SN74L.S373. If this count-
ing action is not observable, check output
C on the SN7402, to be sure that the
output port is being activated by the com-
puter. You should also be sure that the
SN74LS373 is operating properly, and
that all of the connections have been
properly made. When wiring an interface
of this type, it is often easy to “twist” a
data bus wire, so that data bit D4 appears
where bit D5 should, and vice versa.
Recheck your bus wiring. If a bit is not
observed to be counting (constantly on, or
constantly off), switch the 8216%s. If the
“bad bit” moves, you probably need to
replace the 8216 bus buffer. Don’t forget
that if you can’t observe any action on the
LED’s, the logic probe can be used.
Once the output port has been tested,
enter and run the following program:
10 A=INP(7)
20 PRINT A
30 OUT 6,A
40 GOTO 10

This program transfers information from
the logic switches to the TRS-80. The
TRS-80 prints the decimal value on the
screen, and it then outputs the informa-
tion to the output port. When the pro-
gram is running, you should be able to
change the logic switch or jumper
settings and then observe the cffcct upon
the displayed value, and the value printed
on the TRS-80’s screen.

Before you dismantle the two ports
that you have constructed, you may wish
to try and use them in other ways. Space
has been left on the PC board so that a
solderless breadboard may be added to
make your experimenting easy. We think
that you will find the breadboard to be a
valuable tool, since all of the generally
used TRS-80 1/O control signals have
been provided for you, along with a suit-
able decoding scheme, and an on-board
logic probe. If you are interested in some
of the things that can be done with the
breadboard, we suggest that you obtain a
copy of the TRS-80 Interfacing book
mentioned previously. It contains 18 ex-
periments that you can do on the inter-
face breadboard, including experiments
on decoders, 1/O ports, flags and A/D
and D/A converters. But for now, let's
look at two experiments you can do. Next
month we’ll develop the software for con-
trolling a traffic light and then see how to
use the TRS-80 to develop analog control
voltages. R-E

YOU
IT!

GET IT

enjoying Radio-Electronics every month.

DESERVE

EVERY MONTH!

Come on, treat yourself—and save money, too. Subscribe to Radio-Electronics today, and
make sure you get all of the most interesting, most exciting and authoritative electronics
reporting in any magazine, month after month. Don’t miss a single one of the upcoming
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and
news of solid state, computers, hi-fi, hobbies and everything electronic. Save money, too—as
much as $11 off the newsstand price when you subscribe to Radio-Electronics. Come on, you
deserve it—check off the money-saving offer you prefer on the handy coupon, and start

Radio-Electronics
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Make Custom S-100 Boards
EASY... with VECTOR 8800R2

® +Positive Photo Resist coating over
2 oz. copper on 2 sides.

® Accurate S-100 standard size {5.3
in. x 10 in.) with pre-etched gold
contacts, 50 per side, 0.125 sp.

@ 2 mylar sheets and strong etching
bag supplied free with 8800R2.

® Expose with sunlamp - No camera
or darkroom needed.

copper free borders both sides\

F 5

+positlve photoresist coating
over copper and contacts both sides

AR

$19.95 ea.

Simply expose board to film master
image, etch and drill holes. Film may
be photographically prepared or home-
made using clear mylar supplied.
Make circuit art work with Vector
RA407 rub transfer art work set ($2.65)
or use alternate stick on tape. If not
available locally factory order -include
$3.00 shipping, U.S. only.

prices subject to change without notice

) Yeztaz tectionic Comparyy

12460 Gladstone Ave.
700970 Sylmar. CA 91342
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30,000C2/V, Rugged Taut Band Meter, Only $49!

Also: mirrored meter, protective guard edge around
front, separate audio jack for dB measurement. 6 func-
tions, 20 ranges include 5Aac/dc. WV-518B. $49.

THE VIZ BLUE LINE VOMs. Superh quality. Modest prices.

20,00002/V. Taut band meter. 5
functions, 18 ranges rrom 0.3V ano
60uAdc WV-517B. $36

See your nearby VIZ distributor.

2 000 (1/V Measures to 250 ac/dc
250mAdc, 500K plus dB Includes
battery and probes. wv-516B. $19.85

20,000€}/v. Taut band, high-impact
orange case 5 functions. 19 ranges
from 0.5 to 1000Vdc. WV-5478. $33

\I IZ TEST INSTRUMENTS GROUP

335 E. Price Street, Philadelphia, Pennsylvania 19144

WANTED
WRITERS — AUTHORS

The Blacksburg Group, originators of the BUG-
BOOKS, is interested in finding new book authors
for its popular “Blacksburg Continuing Education
Series.” The following topics are of particular
interest:

Fiber Optics
Microcomputer Applications
Telephone Applications
Special IC's

PET Interfacing

TRS-80 Applications
Software (All types) Operating Systems
|IEEE-488 Bus Plus many others . . .

Our 30+ current titles cover 8080/8085/Z-80/6800/
6502/TRS-80 programming and interfacing, op-
amps, PLL's, data processing, digital electronics,
etc., and we are always interested in talking with
people about their ideas for new books. Our writers,
consultants and editors are ready to review your
ideas, outlines or manuscripts for possible inclusion
in the “Blacksburg Series.” Royalties and advances
are competitive, plus additional benefits.

Word Processing
Robotics

Home/Solar Control
Digital Troubleshooting
16-Bit Microcomputers
Timers-Controllers

For an author packet, plus a free book list, please

write or call: . _
\g :‘g--
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Blacksburg Group,
P. O. Box 715, Blacksburg, VA 24060
(703) 951-9030

PERSYN ACCESSORIES
continued from page 50

the OR gate can be made to provide a complex serial-output
pulse train.

The OR gate outputs are buffered and inverted in the invert-
ers ICl-d, -e and -f and coupied to the output jacks through
isolation diodes. Resistors R4, R8 and R10 provide a ground
reference for the isolation diodes. When connected in the
PerSyn system, the isolating diodes prevent manual trigger
pulses from the strike surface boxes from interacting with the
sequencer.

BOTTOM:

4-1/2" x 4-3/4" x 1/8" HARD BOARD

1/16" x 1/4" RABBET

1/4" x 1/4" RABBET

T I %
| | |
| |

e
# é 3/ $ $ 178"
aa | PWR CANCEL4:4 3 2 1 o

out
__e__ -—

4.3/4" >

a1 21/ 3 312" 4 j
T I 1]
| |

3/4”

i

REAR PIECE (1716” BLANK PHENOLIC)
FIG. 9—~CONSTRUCTION of the Sequencer enclosure. The side pieces
are made of three-quarter inch stock.

If CANCEL jack J6 is shorted through a switch, IC2 is reset.
When the short is removed, operation will resume with the first
output (pin 2). Light emitting diode LED1 is energized when
the first output goes high, indicating the start of the pattern.

Power (+9 volts) is provided through the “tip” (+9) or
POWER jacks J4 or J5. Ground reference is obtained through
either of the “rings” of output jacks J1, J2 or J3. No connec-
tions are made to the “rings” of J4 or J5.

Construction: Construction of the circuit is simplified by
using a PC Board, the foil pattern and components placement
for which are shown in Figs. 6 and 7. All IC’s are CMOS
devices and, therefore, standard handling precautions should be
observed. When mounting DIP switches DS1-DS3, be sure to
observe the proper orientation. Also observe proper orientation
for all diodes and IC’s. When mounting the TEMPO control on
the PC Board, use an additional mounting nut so that the bush-
ing of RS protrudes about */i inch above the board. This will
insure that the body of RS will not touch the foil side of the
board, thus preventing any possibility of accidental shorting.
Install all 14 jumpers on the foil side of the PC Board as in Fig.
8. Use insulated wire. Install wiring between switch S1, Ji
through J6 and the PC Board as indicated in Fig. 8. Solder the
wires to the appropriate pads on the foil side of the PC Board.
The unit can be housed in a “case” similar to that shown in Fig.
9. You can, of course, house the PC board in a standard case and
use discrete switches in place of DS1 through DS3. In this case,
wires from the switches would be connected to the appropriate
PC holes for DS1 through DS3. If using a metal enclosure, be
sure to isolate the body of J6 (at +9 volt potential) from the

www.americanradiohistorv.com
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FRONT VIEW of the Sequencer. The three DIP switches across the bot-
tom feed the OR gates and determine the beat.

S1*
e CANCEL
o—1 ° |,,——
PLY - Q

*$11S PUSH-TO-MAKE PUSH-TO-BREAK SWITCH

2 x 4 PINE, MAHOGANY ETC.
1-1/8"

A

178"

212"
% 13/8"
i)
-
14"

VIEWA-A

3/16" DIA. PL1

1/4" PHONO PLUG
FIG. 10—CONSTRUCTION and wiring of the footswitch.

bodies of J1 through J5 (at ground potential).

Use: Connect either POWER jack to the TAP jack on PerSyn (or
{o a POWER jack of an accessory being used). Connect the OUT-
PUT jacks to the TRIG jacks of the devices to be triggered. A
standard ON/OFF footswitch should be used to control the oper-
ation of the Sequencer. If not available, one can be made froma
small piece of wood as shown in Fig. 10. Insert the footswitch
plug into J6 and place TEMPO control RS to midposition. If the
CANCEL switch in the footswitch is closed LED1 will blink. If
not, depress the CANCEL switch to start the Sequencer. Once
PATTERN switches DSI through DS3 are appropriately pro-
grammed, adjust TEMPO as desired.

Programming: The counting structure for a basic ¥/« bar of
music is “ONE-and-TWO-and-THREE-and-FOUR-and”. The
eight switches on DS1, 2 or 3 correspond to this counting with
the top switch corresponding to “ONE” and so on (switch 7
corresponds to “FOUR™). In ¥/ time, the counting sequence is
“ONE-and-TWO-and-THREE-and”. Therefore, with S set
for %/« operation, switches 7 and 8 are not used.

Many complex rhythm and special cffects patterns can be
generated with the sequencer. Four basic programming exam-
ples are listed in Table | on page 50 to acquaint you with the
operation of the Sequencer. R-E

Kleps 40
Kleps 30 Kieps 1
Kleps 10 - 20
Kleps 10
/
Kieps 30
REEgs 2 4 Pruf 10 @

Test probes designed by your needs — Push to seize, push Kieps 40
to release (all Kleps spring loaded). ep
Kieps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long. $2.64
Kleps 20. Same, but 7" long. $4.49
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $3.19
Kieps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. )
Accepts banana plug or plain wire. 6%/ long. $4.59 Kleps 1

Kleps 1. Economy Kleps for light line work {not lab quality).
Meshing claws. 4%2" long. $2.49
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 52" long. 5237
Allin red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, pfugs, sockets,
connect\g}/s, earphones, headsets, miniature components.

\\V/, Available through your local

distributor, or write to:
INDUBTR IES
= b

Prut 10

RYE INDUSTRIES INC.

133 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 18 ON FREE INFORMATION CARD

THE BIG PLUS +
Graphic Equalizer

ASSEMBLED

$20000

KIT

$11000

LOADED with Quality Features!

« Stereo . . . Eleven Bands Per Channel ¢ Extremely Low

Noise & Distortion « LED Peak Indicators » Center Detent

(“flat”) sliders o Built-in “record” Switching e Line and Micro

phone Level Inputs/Qutputs  Regulated Power Supply e

Fully Guaranteed o Horizontal or Vertical Cabinets  Kit or
Fully Assembled e Plus Much, Much More!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

AARON-GAVIN INSTRUMENTS. INC.

17231 Corla Avenue Tustin, California 92680
d
: Yes! I've enclosed $ RUSH me =
____assembled equalizers at $200.00, p.p.d. Gace D brochure :
— _unasse¢mbled equalizer kits at $110.00, p.p.d.[:] Horizontal (flat) D Vertical {1p-right)
Cadlito esdent lude 6' sales rax .
IR e Visa & Master Charge orders accepted |
 Name 3 i
: Add . - - Card No =
Jaddress Exp Bank
State Zip Date No

: City

CIRCLE 56 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

[7e]
o0

TELEPHONE DIALERS
continued from page 46

ular phone dial' In the TEL position, your
phone dial is enabled, but the Otron dial-
er capability is disabled.

Which is the best unit?

This “loaded™ question has no real
answer, since needs vary. The Rapidial 11

sl
-

=

INSIDE VIEW of the Superphone 7710. The
buzzer is used as an alarm signal. Recharge-
able batteries retain memory if the power fails.

S

DIALER INTERFACE from Blechman Enter-
prises. It contains a relay, LED, switch and bat-
tery.

is the lowest-priced assembled unit and
probably offers the most telephone-asso-
ciated versatility in the smallest package.
The Heath unit is simple to assemble and
use, at the same price. Next up are the
Busy-Buster and Radio Shack units in
the price scale, but with totally different
capabilities. If you have need for a fast,
multi-purpose dialer, the Rapidial used
on DTMF tone-dialing is outstanding.
Then come the special features, like
calculator, calendar and alarm func-
tions—but are they worth twice the price
of the Radio Shack with its clock and
timer? As executive gift items, the Su-
perphone or Freedom Dialer are hard to
beat, since they include the telephone and
almost everything but the kitchen sink.
As for me, 1 want them all! R-E

JOIN
the

*
american
smokeout

American Cancer Society l

" KIDDING YOURJELF "

electronics is for
those who know basic

electricity
THE AE-IO
simple good
easy basics
reading
manual

the AE10 basic manual
on electricity at only
$9.00 each.

Name

Address

City-State

Asante Enterprise Ltd.
Georgetowne Unit 1s3
indenwold, N.J, 080

NEW TYPE
PROJECTION
LEN S R

Barrel-shaped, professional-quality lens
is 8" in diameter, has 12" focal length,
and comes with mounting ring. Provides
bright high-resolution picture with 127
13" and 15" TV's. Priced at $69. Quantity
discounts available. For further informa-
tion on converting standard TV's into
projection sets, call or write Bill Spellman.

Also available: 3. 4. 5. 6 and 7" high-efficiency projection screens

MFE COMPANY, INC.
304 N.E. 79th Street
Miami, Florida 33138
Tel. 305/759-3124

Manufacturers of High Voltage Electronic Equipment/Projection
Lenses/Projection Television Systems for over 30 years.

CIRCLE 42 ON FREE INFORMATION CARD
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AUDIO AMPLIFIER
continued from page 57

have the ability to make double-sided
printed circuit boards, you can use the
foil pattern shown in Figs. 3 and 4 which
I've used to build over twenty of these
amplifiers. The component placement di-
agram is shown in Fig. 5.

The thermistor is a 30-ohm cold, nega-
tive temperature coefficient type (the
higher the coefficient the better, but the
30 ohms should be referred to room tem-
perature).

Mount the thermal-feedback diodes
(D1-D4) and the output transistors on
heat sinks. Do not heat-sink the 2N5191
and 2N4919. They must be held at the
ambient temperature sensed by the 30-
ohm thermistors. Preferably, separate
heat sinks, such as those suggested in the
parts list, should be used for each haif of
the amplifier. Either the 2N3055 or its
plastic equivalent, the MJE3055, can be
used in the output stages. Be sure to use
mica insulating washers in the mounting
process. The thermal sensing diodes
(D1-D4) should be mounted so as to
thermally couple tightly to sense the tem-
perature of the output devices.

Checkout and adjustment

Before operating the amplifier, discon-
nect any loads (speakers) and connect a
DC voltmeter across the output termi-
nals. Apply power, allow one or two min-
utes for capacitors to charge fully, then
adjust the DC BALANCE potentiometer for
zero volts across the output terminals. If
you cannot achieve this, and a gross
unbalance exists (more than 1 volt), per-
form the following checks.

With your DC meter, check each am-
plifier output terminal’s voltage with re-
spect to ground. 1t should be very nearly
half the power supply voltage. If one half
of the amplifier does not pass this test,
check wiring and components in that half.

Now connect a 16-ohm dummy load
and an audio input signal. Verify, using
an AC voltmeter, that the signal across
the load is about ten times the input RMS
signal, and that, using a DC meter, no DC
component in excess of 1.8 volts exists
across the load for a 10-volt RMS output
(about 1-volt RMS input).

Now connect a loudspeaker load, fused
with a 1-amp fast-blow temporary fuse
connected in series with the speaker.
Feed a signal from your preamp into the
power amplifier and listen to the sound
for an hour or so. If it is pleasant, and the
amplifier doesn’t overheat, remove the
temporary fuse in series with the speaker.
This will improve damping. You may
reduce the fuse to 2 amps fast-blow, if
driving a bookshelf-speaker.

Parallel a suitable resistor (try values
around 200K) across R1 until the audio
amplifier output amplitude at L1 matches
that at L2. This maximizes the output
power before clipping occurs. R-E
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $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 available 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.

EDUCATION & INSTRUCTION

BUSINESS OPPORTUNITIES

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D's . . . Free revealing details. COUN-
SELING, Box 317-RE12, Tustin, CA 92680

COLLEGE students! Improve your grades. Send
$1.00 for 356-page, collegiate research papers
catalog. 10,250 available. RESEARCH ASSIS-
TANCE, Box 25097RE, Los Angeles, CA 90025.
(213) 477-8226.

ELECTRONIC MUSIC

LEARN to repair PLL or crystal synthesis CB for
profit, 30 PLL's covered. Send $12.95 for instruc-
tion book. A.P. SYSTEMS, PO Box 488, Milford,
PA 18337, Dept. RE

TUBE CADDY

TUBE caddys: just like the old favorite, only bet-
ter. Free catalog: 800-233-8851 MHP INC., 107
Avenue L, Matamoras, PA 18336.

ELECTRONIC music and home recording in
Polyphony magazine. Advanced applications, in-
terviews, projects, computer music. Sample,
$1.50. Subscription (6 issues), $8 US/$10 foreign.
POLYPHONY, Box R20305, Okla. City, OK
73156.

GRAPHIC EQUALIZER

TWELVE bands/channel $100 kit. still available;
see May 1978 R/E cover story or write: SYMMET-
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Loveland, CO 80537

BREATHE REFRESHING

$129.00
“VITAMINS OF THE AIR” S

i Or
with an amazing
Send $1.00 f
NEGATIVE ION elgs(;infningar
GENERATOR details 10
ROOM-PORTABLE-CAR GOLDEN

UNITS, TESTERS AND
ACCESSORIES

ENTERPRISES, INC.
P.0. Box 1282-RE
Glendale, Arizona 85311

(Dealers Wanted)

for $1.50 per word (minimum 15 words) to:

( ) Plans/Kits (
( ) Education/Instruction

To run your own classified ad, put one word on each of the lines below and send this form along with your check

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.

) Business Opportunities
( ) Wanted ()

( ) For Sale

~ Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 4 5
[ 6 7 9 10
1 12 13 14 T
: 16 7 18 19 20
21 r 22 23 24 25
26 27 28 29 30
31 32 a3 3 3B

PLANS & KITS

CONSTRUCTION plans for profitable business
ideas. Catalog $1.00. GARLING, 438 N. Garfield
Street, Lombard, IL 60148

BUILD your own speaker system. Wri_te for free
catalogue. McGEE RADIO, 1901 McGee St., Kan-
sas City, MO 64108

ELECTRONICS completed kits. No wiring. FM
mic. VU meter. Touch control switch. Program-
mable music block. Wheel fortune game. Etc.
Save up to 50%. Write for free catalog today.
Postcard will do. SUPERTRONICS INC., 39 Bow-
ery, Box 88, New York, NY 10002

TELEPHONE cir;m; for hobbyist, construction
plans. Catalog $1.00. SEACOMP, Box 4276T,
Mountain View, CA 94040

AUDIO mixers, preamps, meters. Schematics,
construction guides. SASE brings free list. PAM
ELECTRONICS, 3424 Memorial St., Alexandria,
VA 22306

Associates, Inc.
Newton, N.H. 03858

SURPLUS OFFER
IBM Selectric PRINTERS

Model ‘B’ Printer/Plotter
Removed from equipment. Features x-y servos for graphics, etc. In
¢ludes edge connector pin
out drawing plus all circult
diagrams. These territic
Seleciric-based printers
were part ol an electronic
word processor system and
may be used as an elect:
ronic word processor/type
writer or even 3 terminal
Features IBM "SELECTRIC
735 top quality print-
er, orig. priced at over
$2500.00 EACH!' Shwpped
complete with schematics.
AS-IS, whole D C. stepper
driven carnier & platen
Model ‘B’ Printer/Plotter

Dnty *359.00

Model '“A’ Printer/Typewriter

Simitar in appearance to the Model 'B’. the ‘A’ version otfers type-

writer capabuity immediately, and 1s a standard IBM 735 printer.

Needs only #26VDC 1o activate shift {capitais) and tab solenoids This
a has the and platen control Used in

word processors, good condition, AS-15

Model ‘A’ Printer/Typewriter

389.00

serv P

RS-232C CONNECTERS
Removed lrom équipment. other
g’ i3 wise like-new. Specily male or
@ ot type Soider ‘Cup conn's
¥) wil

ONLY 2,59 ea.; 2/°5.00

UNIVERSAL ACTIVE FILTER HYBRID
Identical to Nat') AF-100-1CJ. State-variable filter hybrid w/4 on-
board op amps, capacitors. etc. A complete active filter with hipass.
bandpass. lopass. and notch Outputs. Makes simple, low disto
slnewave oscilator. Easily tuned with 2 ext'l resistors or pots.
Range DC-10kHz. With data Only *4.95¢ea.

CFR Associntes now stocks many exotic computer
printers & other peripherals.
B Memorax ~CDC

«Ce of o= DC »Selectc

eMinimum Order: $15.00

SATISFACTION GUARANTEED
(603)382-5179

WWW.americanradiohistorv.com
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SpeakerGuts.

G Y
The absolute latest in s e
advanced speaker techno- )
logy. Wave Aperature™
Drivers, the Patented
Nestrovic Woofer System, raw
speaker components selected for
their excellence. Horns, crossovers. subwoofers. woofers,
midranges, horn and dome tweeters. Over 30 in all. Build
your own speaker system and we'll provide top quality
speakers and design information. Send for FREE 48 page
color catalog from the largest. most experienced speaker
kit manufacturer in the world. DON'TDELAY . Write today!

Jecakeriae

Dept. 12-RE. 735 N. Northlake Way
Seattle, Washington 98103

Featuringﬂ

1t is the custom of some m.

Our grab ba;
Delta Grab-A-Bags are made up of items in which

10ttAnniversa
DELTA (©335\] 5302033/ 2\(GSY

1 I rder suppliers to create grab bags of various items in which they can unload
their accumulated junk on unsuspecting customers! Not so at Delta!!! Our philosophy is different......
contain the same high-quality merchandise we offer throughout our catalogs and flyers. Our

The contents of each exceeds by many times the low *‘close-out’ bargain prices! 100% guaranteed!

PLANS AND KITS

SHOCKING. Build versatile high voltage supply
up to 12 kV. Great for negative ion generators,
bug zappers and many experimental devices.
Plans $5.00. LUNATRIX, Box 891, Yucaipa, CA
92399

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Buiid it to sell or build it
to keep. Models for churches, homes, clubs, pizza
parlors. Send $1.00 for demo record and catalog.
DEVTRONIX, Dept. 70, 6101 Warehouse Way,
Sacramento, CA 95826

N_R-2 adaptive noise filter kit as featured in

DYNACO Mark lll Kits, last available new units,
factory sealed sent UPS freight C.0.D., $200.00
each; Two for $375.00, CHARLES RAIBLE, 1726
Bentley #5, Los Angeles, CA 90025

COMPONENTS by APOLLO

electronics components diy

SEMICONDUCTORS-—~SWITCHES—INTEGRATED
CIRCUITS—POTS—RELAYS—CMOS

OUR SPECIALITY HARD TO GET IC’s................ CMOS
There’s more to distribution than just having the right
parts . . . LIKE SERVICE!

COMPONENTS BY APOLLO
Rt 23, RIVERDALE, N.J. 07457  phone 201-838-4910

Radio-Electronics August, September i
Reduces audio noise 12 dB. Works with all pro-
gram sources; tape, or FM broadcast. Even
works with Dolby systems. $69.95. Free infor-
mation. Dealer inquiries invited. ADVANCED
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA

Sale

we have small lots that cannot make the catalog.

(] WATT
Assortment from
30 ohms to 240K
Delta 8760R

ERIE 2% Resistors

1, WATT
Assortment from

51 ohms to 150K
Delta 8761R

Our prices for these Erie 2% carbon
film resistors are far lower than most
5% & 10% resistors. Full length ieads.

D 1/2 WATT GRAB-A-BAGS

Assortment from PCS.
FOR

We have a large selection....all different sizes.... ]
shapes....and values! bout 60% are still in |
factory cartons. Made by Allen Bradiev, CTS,
Clarostat, etc. Wt. 11b. Delta No. 8898R

Gang Pots  * _43‘15’,9:‘_\{
RLES o =

' 18 for $3

2-gang, 3-gang, 4-gang, 5-gang, and 6-gang pots:
almost all also include line switch. These are
made by C-T-S (American made). All the popu-
lar resistance values, tapers & many of the pots
are tapped. AnY one of these pots would cost
You more than the whole pack of 18 pieces.

| e
Pimies

Power Resistor = en...
GRA B D0 $350

Quite a catch!....this assortment of 4 and 5 watt resistors
of different resistance values. Very handy. Delta 8763R

Precision Resistor 35 p;;s 1 ,56
@.A.@ 4 Pacs $5 No. 8764R

Build up your stocks the low-cost Delta way! We have ac-
cumulated a large number of precision resistors of many
different values....ranging from a fraction of an ohm to
several megohms...in power ranges from .01% to 1%.

We are offering a well-assorted bag of 35 pcs of precision
resistors at a price less than the cost of a single resistor.

Capacitor 14::52
GRYAVBUAUBIAIG I

Every lab & experimenters’ bench needs an assortment of
disc capacitors. This Delta Grab-A-Bag contains values
from a few pf to .2mf....and voltages ranging from 12V to
3 KV. They are marked and unmarked....mostly full leng-
th leads...some are P.C. mounts. A 1/4-1b. grosses approx.
100 to 250 assorted disc caps. Delta No. 2547 R

$100 STEREO
AUTO RADIO

£

unseLievaBLe Push Buttons

29 AM / FM

MULTIPLEX | ||

ne of America’s largest independent manufac-
grers of automobile radios has given up! We’ve.
been fortunate in acquiring some of the 1.?15»/'.l auw
to radios in productlon. These were AM-FM-
MPX-Stereo sets....designed for new cars. The
sets came right off the production line, and ....
when the line stopped, they did not have the
top metal cover & front bezel. They are, how-
ever, 100% operational & come complete with
knobs & mounting nuts & push buttons.
These high-quality sets are ideal for installing
in your auto, camper, boat or any other place
where 12 VDC is available. Deita No. 5725R

5730R SPEAKERS
5726R Dual imp. coil, 4/
5727R 4-Ohms Ford speaker
5728R 4-Ohms (not illus.)........

RADIO-ELECTRONICS

When in our areq, northeastern Mass. or sout

capacitors..SCRs. .etc.

ﬂguuoc..m.ncmomcs

hern N.H. wisit our retail at 7 Oakland St., Amesbury, Mass.

\ ComputerBoard
) @E&AE}_O&O@

W AR Y 8
o [ ]

6 LBS. @ &% TTLS-C-MOS-V.Ree
FOR Transistors—Op Amps
Here's your chance to build your stock pile or replenish it!
Well....DELTA’s Computer I{oard Grab-A-Bag is one of the
most inexpensive ways of doing it. We have a very wide &
varied selection of computer boards. The parts on these
boards can be easlly removed with a Bernz- O-Matic toreh &
a pair of tweezers. Complete instructions on parts remov-
able are included. The following is a list of SOME of the
parts found on these boards.

TTL & C MOS ICS..Voltage Regulators.. Transistors..Pow-
er Transistors..Op Amps..Optical Couplers..Relays..Reed

Relays..small Transformers..heat sinks..diodes..resistors.. ‘
Delta No. 9801 R |

MAIL-ORDER ADDRESS

DELTA

e

i ”/ 120-PG.
ﬁ“’ /f-‘s URPLUS’

176 SECOND AVE.
WALTHAM, MASS.
02154
Minimum Order $8.00

: TEL. (617) 388-4705
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FOR SALE

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

NAME brand test equipment. Guaranteed dis-
counts up to 50%. Free catalog. SALEN ELEC-
TRONICS, Box 82-M, Skokie, IL 60077

PRINTED-circuit boards, reasonable. Also, art-
work, prototypes, designs, fabrication and test-
ing. MICROCON INC., Box 43, Glenview, IL 60025

AUDIO noise reduction kit—318 silencer for
tapes, records, FM. Free brochure. LOGICAL
SYSTEMS, 3314 “‘H”" St., Vancouver, Washington
98663.

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

FREE catalog, IC’s, LED’s, semi's, parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
treal, Que., Canada H3C 1H8. U.S. inquirles.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pabio, CA 94806

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. Still the bast for only $74.95 TEST &

Phone 415- 447 -3433 EXPERI -
Write or Plone for FREE CATALOG. Ahahbut]
Average 1 minute Saturday call is 21¢. WAtALS

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

contains

KRAZY CB business cards, radio checks, other
printed fun stuff. Catalog and samples for 15¢
stamp. PRINTRONICS CO., Dept. R, 110 N. Kes-
wick Ave., Glenside, PA 19038

B & K test equipment. 18% discount. Free catalog.
Free shipping. SPACETRON-DB, 948 Prospect,
Elmhurst, IL 60126

PARTS 1¢ each, 200 minimum order, over 10%
are Prime Semiconductors. Free gift with $5.00
order. CUNNINGHAM, Box 123, Leetonia, OH
44431

HAMS, CBers, SWLs—eight character morse-A-
word morse code reader; RTTY reader. Decodes
signals off the air. Send for details. MICROCRAFT
CORPORATION, Box 513R, Thiensville, Wl 53092
1-414-241-8144.

AMAZING ‘“‘no-touch” switch. A wave of your
hand activates lights, lamps, stereo, appliances
etc. Free brochure. DMD SCIENTIFIC, Box 6251-
B, Flint, Mi 48508

POLARAD spectrum analyzer, mod. SA-84W, 10
MHz to 40 GHz $300. Call: BILL 714/688-3060

CARBIDE drills—No. 28, size for 6-32 machine
screw. New $6.75 @ postpaid. CM CIRCUITS, 22
Maple Avenue, Lackawanna, NY 14218

We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.

For complete delalls send name. address,
zp to
LAKESIDE INDUSTRIES

PICTURE TUBE MACHINE I

4071'N. Eiston Avenue
Chicago, 11l 60618
Phone: 312-583-6565



www.americanradiohistory.com

BULLEY ELECTRGNICS

PO. Box 401244-R  Garland, Texas

75040

(214) 278-3553

amplitude controls, programmable noise generator, three
mixers. an envelope generator, and three D/A converters that
are controlied by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80. 6800 etc.) can be software controlled to
produce almost any sound. It will play three note chords, make
bangs, whisties, sirers. gunshots, explosions, bleets, whines,
or grunts. In addition, it has provisions to controi its own
memory chips with two 10 ports. The chip requires +5V @
75ma and a standard TTL clock oscillator. A truly incredible
circuit

$14.95 W/Basic Spec Sheet (4 pages)

60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra

SE-01 SOUND EFFECTS KIT

_Fd DIGIT %2 INCH CHARACTER LED DISPLAY

and colons brought out to edge pads. With
pinout. LIMIT 5 PER CUSTOMER

C\P-

2
781,90

AY3-8910 PROGRAMMABLE SOUND GENERATOR i : 9500@75V Filter Cap
! o ) Bowmar readout stick with colons. COMMON Computer 2"'x5%""
The AY3-8910 is a 40 pin LS) chip with three oscillators, three | CATHODE ONLY. 100% Prime. All segments Grade 2.95

ZENER GRAB BAG

A very nice assortment of %,

& 1W zeners. Voltage ranges
are from 2.7 to 30 VDC. Most
have house # but we provide a
cross over list to standard
numbers. A great buy for any
shop 12 ditferent types.

.90 ea.

From T... TL490 BAR/DOT DRIVER IC. Drives 10

MC1469R POSITIVE VOLTAGE
REGULATOR

AMP COMPLETE SPECS AND

APPLICATIONS SHOW HOW TO BUILD

FIXED OR VARIABLE POWER SUPPLIES
FROM 3 TO 30vDC DRAIVE EXTERNAL

S] 6.95 LED's with adjustable analog steps. Units are SERIES PASS FOR CURRENT TO 20
: Z’fégu‘;'y_'};ﬁm LFSS SPEAKER cascadabie up to 10 (100 steps). Drives LED's directly e -
CHIPS $2.95 EACH & BATTERY Great for voltage, current, or audio displays. Similar in Yoo s

The SE-01is a compiete kit that
contains all the parts to build a
programmabie sound effects
generator. Designed around
tne new Texas Insiruments
§N76477 Sound Chlp. the
toard provides banks of MINI
DIP switches and pols to
program the various com-
binations of the SLF Oscitlator.
VCO. Noise, One Shot. and
Envetope Controis. A Quad Op
Amp IC Is used to implement
an Adjustable Pulse Genera-
tor. Level Comparator and
Multiptex Oscillator for even
more versatility. The 3%" x 5

to duplicate Explosions,
Phasor Guns. Steam Trains, or
almost an infinite number of

features to LM3914 with specs and circuit notes.

2.95

i u

HOUSE »

XAN SUPER DIGITS

.6” JUMBO LED
7 SEGMENT

RED

99¢

6920 COMMON CATHODE

QUAD MATCHED DIODES
4 1N914 type diodes that have
been Closely matched for use in
bridge and balanced modutator
circuits

-

50C ONE SET (4)

5V @ 10A with 8-30VDC input

Current limiting, thermal shutdown and short protection.
2% Load regulation

Only 2 external components needed.

All you need to add is a transformer, rectifier, heatsink
and filter cap to have a super regulated supply for 5 voits
at 10 amps!

SPECIAL BONUS! Order the 3205 Module and get FREE
a LAMBDA L-20-5 overvoltage protector that triggers at
6.6 voits up to 20 amps.

A mix of new, panel mount 3/8"
bushing pots in various values.
Some dual, some with switches.

10/2.00

PC Board features a prototype PARTS
area to allow for user added 301 0P AMP B LEAD CAN 3/1.00
circuitry. Easily programmed 6640 COMMON ANODE 723 VOLT REG. 10 LEAD CAN 50

*1374) FET INPUT 741 MINI OIP 3/1.10
30000 @ 15v COMPUTER GRADE 210
2N2400 NPN GEN PURPQSE 8/1.00

other soun’d& Tlhe unit has a NOW A SUPER READOUT AT A SUPER BUY! These 2N4402 PNP COMPLIMENT 8/1.00
multiple of applications. The ] 2N6028 PUT W/SPECS 50
fow price. includes all paris are tactory fresh prime LED readouts, noF seconds or L:!J%U a5 AUI:IVIJ |cEw‘ e e
assemkly manual. programming charts, and detailed 76477 chip speci- rejects as sold by others. Compare our price and send LM377 DUAL LM3BD W/SPECS 2.50
"C‘Fli'éons It ':1:?,0” a EV 2‘?‘;‘2’\{ ("°'t‘r:‘°'u“f‘e°) Ob” 'Z?)f:"d “‘)Ugﬂ\‘g’;(')“up for yours today, but hurry, the supply is limited! *7815 VOLT REG. 1A 15V 69
Wi rive a 5 speaker dir y. or the it can be necte r . .
stereo with incredible resuits! (Speaker not included) SPECIFY: COMMON ANODE OR COMMON l(Z]Sﬂl';llTV; INS':!ILS;:I?): AM’T:I P “zg
CATHODE “MEM 631 WA GATE MOSFET
ALLOW 3 WKS. FOR DELIVERY NEW ITEMS E:;Jg;ﬁr;gomrfu SIMILAR .
MV1624 VARICAP DIDE 10 PFD ]
LM3046 CA3046) Transistor Array .. ....... .75 tN4003 1A 200V DIOCE 157100
A RARE FIND! LM3909 (L 4 Fl :] NEELQ 2Ty 50 TIP30 TAB PNP POWER 3/1.00
EC g aS e Muanw = . Ly y Am =y LE “MCI35)P FM IF. DISE IC 50
LAMBDA HIGH POWER REGULATOR 3205 MODULE CA3086 RCA Transistor Array ........... . .80
MC1438R Power Op Amp"Driver ............ .50 “INDICATES ITEM IS "MOUSE NUMBERED"
1N4148  Prime, Full Lead ....... ......100/2.50 LED'S
LM3302 Quad Comparator................. .89 JUMBO GREEN 4/88
25C1849 High Freg NPN TO-92 .. ..... ... 6/1.00 JUMBO RED 5/.89
$12.95 ‘6 q MEDIUM RED /"% 15
W/SPECS MEDIUM GRN OR YELLOW 16
LIMITED QTY. POTENTIOMETER ASSORTMENT

1/2W RESISTOR ASSORTMENT

A good mix of 5% and 10% values in both full lead and
PC lead devices. All new, first quality

(Asst.) 200 pieces/ 2.00

SLIDE SWITCH ASSORTMENT

7 WATT AUDIO AMP KIT

SMALL. SINGLE HYBRID 1T ANO
COMPONENTS FIT ON A 2° x 3" PC
B0ARD (INCLUOED). RUNS ON 12 VOC.
GREAT FOR ANY PROJECT THAT NEEOS
AN INEXPENSIVE AMP. LESS THAN 3%
THD @ 5 WATTS. COMPATIBLE WITH

SE-01 SOUND KIT ss 95
.

& DIGIT AUTO/VAN CLOCK
* LARGE ':" CHARACTERS (LED

* QUARTZ XTAL TIMEBASE

* ALARM & SNOOZE OPTIONS

i Adi An outstanding bargain. Includes miniature and © NOISE £ILTERING Q“-
LA - 1.5A Four Terminal Adjustable Regulator. 3- . :
30\/51\?VL/qurre5r¢t Iirr‘\li:ing short pc:]()";et;ioen an%UItr:gr'm:;l standard sizes and multiposition units. All new first * EASY TO ASSEMBLE \2
_ ] : : quality, name brand switches. Try one pack and you'll o x 3 xi
iS::IdeOeVén- TO-3 style. All units are prime. Spec s;ge_f:(s) reorder more: SPECIAL — 12 for $1.20 (Assortment) © OWILIT & FLATLD It ROARES
' ) COMPLETE KiT
: 0 n 12 voc 516.95

* NOCO.D's o * ADD 5% FOR SHIPPING o
* SEND CHECK M.O. OR CHARGE CARD NO v * TX. RES. ADD 5% STATE SALES TAX ULTRASONIC RELAY KIT 8
+ PHONE ORDERS ACCEPTED ON ] * FOREIGN ORDERS ADD 10% (EXCEPT CANADA| | wyisiste Biam WORKS LIKE & PHOTO m
VISA AND MASTERCHARGE ONLY c (20% AIRMAIL) U.S FUNDS ONLY EB%J&‘?[E:FT US[l UP 10 25 FT APART <
(214) 278-3553 9:00 AM - 6:00 PM CST é + SORRY WE CANNOT SHIP INSURED TO MEXICC | 9 borags - 'S fou
« ORDERS OVER 1 LB. SHIPPED VIA UPS s PRICES SUBJECT TO CHANGE WITHOUT NOTICE 821.50 o
]
~
©
101

WWW.americanradiohistorv.com
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100 W CLASS A
POWER AMP KIT

Dynamic Bias Class “A™ circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-

j fect combination with the TA-1020 low T.I.M. ste-

reo pre-amp.
Specifications:
Output power: 100W RMS into 8-ohm
125W RMS into 4-0hm
* Frequency response: 10Hz - 100 KHz
« T.H.D.: less than 0.008%
+ S/N ratio: better than 80dB
= Input sensitivity: IV max.
- Power supply: 40V @ 5 amp
TA-1000 KIT
$51.95
Power
transformer
$15.00 each

MARK 1V 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo ievel indicator kit consists of 36 4-
color LED Y15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK 1V KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!!
SPECIAL $19.95

= proximity triggere

- voltage triggered

= mechanically triggered

This aiarm protects you and itself! Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Not a kit!

SANWA
COMPACT — LIGHTWEIGHT — ULTRA SLIM
BATTERY CHECKER — LED TESTER
T-55D (w/o temp probe) $44.50
T-55THD (temp probe) $66.50
SPECIFICATIONS
Ranges
DC Voltage: 150mV, 500mV, 1.5V,
6V, 15V, 50V, 250V, 1kV (All
20k € /V)
25kV *Using HV probe)
DC Current: 50uA, 2.5mA, 25mA,
250mA (500mV drop)
AC Voltage: 15V, 500V, (9k € /V)
AC Current: 6mA, 6A (2V and
55mV drop)
Resistance: 10kS? 100k
1MQ  5MQ (max. calbtn)
1009 1k
10k®  50ke (mid scale)
10k? 100k
Load Current: 30mA 3mA 300mA
Load Voltage/3V 3v av
Decibels: —10 to+55dB
Batt Check: 0.9 to 1.5V (109 load)
LED Check: (Available)
Temperature: —50° to +100°C and 0° to +200°C
Probe not supplied with T-55D)
Accuracy
OC Voltage: +2.5% f.s.d.
DC Current: +2.5% f.5.d.
Batt Check: +2.5% f.s.d.
AC Voltage/Power on 1.5V range: +5% f.s.d.
AC Voltage/Power above 15V range: +3.5% f.5.d.
AC Current: +5% f.s.d.
Resistance/Temperature: +3% of arc

Dimensions: 146 x 97 x 28mm thick

Weight: 240g

I"%‘éu"éem supplied with Batteries 1.5V (UM-3 or
X

Fuse & Spare: 500mA 250V

30W - 30W STEREO

HYBRID AMPLIFIER KIT

It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not In-
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel} yet gives out
. dhn Iessthgnoj% t%tal har-

monic distortion between
$32.50 PER KIT 100Mz_and_10KHz

BATTERY POWERED

FLUORESCENT LANTERN
MODEL 888 R FEATURES
- Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
+ 9” 6W cool/daylight miniature fluores-
cent tube.
* 8 x 1.5V UM-1 (size D) dry cell battery.
« Easy sliding door for changing batteries.
S1050 EA Stainless reflector with wide angle in-
- creasing lumination of the lantern.

Temperature Probe: (T-55THD only)

v, é NEW MARK Il
9 Steps 4 Colors

LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark Il LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark Il in-
dicator 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 amplifier. Just hook up with the

speaker output!
| IN KIT FORM $18.50

STEREO AMPLIFIER

COMPLETED UNIT — NOT A KIT!
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work: Total harmonic distortion |ess
than 0.5% at full power. Output maximum is 60
watts per channel at 812 Power supply ‘is 24 - 36V

AC or DC. Compiete pnit.

Assembled $49.50 ea.
Power transformer $

8.50 ea.

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements as well as design problems caused
by using several units of varying size are substan-
tially reduced. 12 LEDs in one bar:
LED ARRAY

GL-112R3 Red, Red, Red $5.50

GL-112N3 Green, Yellow, Red  $6.50

GL-112M2 Green, Green, Red $6.50

GL-112G3 Green, Green, Green  $6.50

228"

LED DRIVERS

1R 2406G is an I.C. specially designed to drive. 12
LED. The number of LED is lineally illuminated ac-
cording to the control voltage input terminal 21
Operating voltage is 9 12V D.C.  $5.35 EACH

PROFESSIONAL FM

WIRELESS MICROPHONE

TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%" long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

judged very good. ,_m

$16.50
FLASHER LED

Urique design combines a jumbo red LED with an iC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate

3Hz @ 5V 20mA. .
2 for §2.20 ‘ )

SW AUDIO AMP KIT
2 LM 380 with Volume Control

“,Power Suply 6 18V DC

ONLY $6.00 EACH

LCD CLOCK MODULE!
+ 0.5” LCD 4 digits display + X'tal controlled cir-
cuits + D.C. powered (1.5V battery) + 12 hr. or 24 hr.
display + 24 hr. alarm set - 60 min. countdown timer
* On board dual back-up lights * Dual time zone dis-

play « Stop watch function. :

MARK Il SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
ployed 2 1.C., a DPDT relay
with a led indicator. A con-
densor microphone comas
with the kit. The relay can
handie up to 200 watts con-
fact to allow to control most
things. Just click the finger,
the relay will close, the sec-
ond click will release it.
Sensitivity can be ad-

justed by an on board
trim-pot. Operating

voltage 9V D.C.

TY-18
$8.50 PER KIT

PROFESSIONAL

PANEL METERS
3 A. 0-50UA  8.50 ea.
B. 0-30VDC  8.50 ea.
2 C. 0-50VDC  8.50 ea.
D. 0-3ADC 9.00 ea.
E. 0-100VDC  9.00 ea.

All meters white face with black

et} el
Tvpe MU-52E  seates plastic cover.

NIC1200 (12 hr; $24.50 EA.
N1C2400 (24 hr) $26.50 EA.
MINI-SIZED I.C. AM RADIO
Size smaller than a box of matches! Y

" Receives all AM stations. 453
Batteries anc ear phones included.

Only $10.50

0.5” LED
ALARM CLOCK MODULE
ASSEMBLED! NOT A KIT!
Features: ® 4 digits 0.5” LED Displays * 12 hours

real time format ® 24 hours alarm audio output
® 59 min. countdown timer ® 10 min. snooze contro!.

. SRR ONLY $7.00 EACH

SPECIAL TRANSFORMER
FOR CLOGK
#sd $1.50 EACH

CIRCLE 21 ON FREE INFORMATION CARD

www americanradiohistorv. com

12 DC MINI RELAY

SPDT 2 AMP

SPDT

DPDT 1
4PDT 3 AMP 3.50

LINEAR SLIDE POT

5002 SINGLE
Metal Case 3” Long et

BOOKA S h‘
2 FOR $1.20 e e i

CONDENSER MICROPHONE
‘Sub-Mini Size SSliiea
FET Transistor Built-in  $2.50 each a =
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FLUORESCENT LIGHT
DRIVER KIT
12V DC POWERED
= Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transistor,
heat sink, all other electro-
nic parts and PC Board, light
tube not included!

With Case Only
$6.50 Per Kit'

THE MOST ADVANCED
TIMEPIECE OF ITS KIND
IN THE WORLD!

LCD Quartz Alarm Chronograph with calendar and
dual time zone!! Watch is the same as Seiko but you
pay a lot more for the name!

+ 24 hour alarm - Chronograph
counts up to 12 hrs.. 59 mins.
59.9 sec. -+ Precision of chrono
up to 1/10 sec. indicated by
10 moving arrows!! + Lap time
(with chrono running uninter-
rupted) ¢ Time displays by LCD
for hour, min., sec., day, date
of the week and AM/PM. -
Calendar gives out date-day
+ Dual time zone for any two
cities of the world at your own
choice. - With llght swilch to
allow you to see' the time in
the dark!

Reqular Price $85.50

One Year Full Warranty SPECIAL $49.95

Tt

AU-999  $7.50

ELECTRONIC DUAL

SPEAKER PROTECTOR
" Cut off when circuit is shorted
Q or over load to protect your
amplifier as well as your
& speakers. A must for OCL

$8.75 EA.

Sub Mini Size
PANEL METER

S0V 4 AMP
36V CT 3 AMP
48V CT 3 AMP

REGULATED DUAL

VOLTAGE SUPPLY KIT
4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator 1.C
Kit includes all electrp-
nic parts, filter capaci-
tors, 1.C., heat sinks

and P.C. board.
$12.50 PER KIT

3 AA size fast charge (4 hours) =
NI-CD by Sanyo. All brand new ¥

and fresh 450 mah per cell. X
Limited supply. $5.40 PER PAK

I e

BECKMAN FET
LIQUID CRYSTAL DISPLAY

Dverall size 2" x 1.2” 0-5” characters
reflective type

Model 737-01 — tor clock 4 digits with
PM, alarm, snooze, colen indicators
Model 739-04 — for panel meter 4
dlgits.

Model 739-03 — for panel meter 3%
digits with + sign and over range
indicator.

All displays include zeber connectors
and front bezel. With data sheets.
Your choice — any model $7.50 EACH

8988

88:88

739-0a

POWER SUPPLY KIT

0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30v, 2 AMP. Complete with PC
board and all electronic parts
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

I.C. TEST CLIPS

Same as the E-Z clips $2.75 -

With 20” Long Leads )
In Black and Red Colors per pair

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply -
16V DC (not inctuded). Power
band with (KF 1% = 3dB). Volt-

S B
o L age gain 33dB. 20Hz - 20KHz.

Only $18.50

SUPER 15 WATT

AUDIO AMP KIT

Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IG, power supply with
power transformey, front Amp with tone control, all
etectronic parts as well as PC Board. Less than
0.5% harmonic distortion at full power ¥2dB re-
. sponse from 20-100,000 Hz.
- This amplifier has QUASI —
Complimentary class B out-
put. Output max is watt (10

; ;‘ wait RMS) at 42 ONLY
_j.&- “ $23.50 each

ANY SOUND DECISIONS!
Solid state sound indicator operating
Q voltage 6V DC 30#A. Small size ap-
i S5 Gy
ode ow Pulse
S3.60 EACH 1. 16l 82136 (Fast Pulse)
Slow putke Fas1 pusse
ELECTRET CONDENSER
MICROPHONE W TIE-CLIP
I'4
Impedance: 600 OHM Freq. Response:
Material: Aluminum 50 15,000 Hz
Cord: 10 ft. Length  $19.50 EACH
ELECTRONIC ALARM SIREN
COMPLETE UNIT
or hookup to your car back-up to
make a reverse indicator. Light
Output up to 130dB. Voltage sup-
/_m ONLY 51 60 ea.
#TRANSFORMERS
. ALL 117 VOLT INPUT
$10.50 EA.
$10.50 EA.
24V CT 3 AMP $10.50 EA.
12V CT 0.5 AMP $2.50 EA.
12V CT 120 MA $1.80 EA.
AC POWER SUPPLY
Qutput 200 MA
OQutput. 100 MA
Qutput 120 MA

proximately Ya"”x1Ys”
Sensitivity: 65dB + 3dB (At 1KHz)
Ideal for use as an Alarm Unit
ply 6
$8.50 EA.
24V CT 0.8 AMP $2.50 EA.
Wall Type Transformer
Qutput 100 MA

12VAC
16V CT AC
6V DC
12V DC

$2.75 EA.
S2.10 EA.
$1.90 EA,
$1.90 EA.

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.

Operates from one 9V battery, 28 pin m

dip; we supply the datas. $2,90 EACH

¢ ., ULTRASONIC
sk SWITCH KIT
b4

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a fot of uses such as
remote controf for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.5

HICKOK LX303

DIGITAL LCD MULTIMETER
» 3%z digits display - 200 hours 9V
battery life < Auto zero; polarily;
overrange indication + 100MV DC
F.S. sensitivity = 19 ranges and
functions - D.C. volt: 0.1 MV to
1000V « A.C. volt: 0.1 V to 600 V
- Resistance: 0.1 to 20 M2 - D.C
current: 0.01 A to 100 MA

OUR PRICE $71.45

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with month
and date. hour, minute and seconds. As
well as stop walch function!! Battery
and back up light is with the module.
Size of the module is 1” dia. Ideal for
use in auto panel, computer, instrument
and many others! $8.95 EACH

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustable). ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
$1.75es. 45V 9VDC 2 for $3.00

PUSH-BUTTON SWITCH
N/Open Contact
“ Cotor: Red, White, Blue, Green, Black
L 3/$1.00
N/Close also Available

¢ eac
LARGE QTY. AVAILABLE

e HEAVY DUTY
"% CLIP LEADS

‘) 10 pairs — 5 colors Alligator clips on a
22" fong lead. Ideal for any testing.

$2.20/pack

FM WIRELESS MIC KIT

It is not a pack of cigarettes. Itis a
new FM wireless mic kit! New de-
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on #FMM2 KIT FORM $7.95

A, FORMULA INTERNATIONAL INC.

ELECTRONIC SWITC KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 |.C. and
12V elay

§5.50 each

1 WATT AUDIO AMP//

All parts are pre-assembled on a
4

mini PC Board. Supply Voltage 6
9V [.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA- 10 20
Incorporates brand-new D.C. design that gives a
frequency response from OHz — 100KHz +0.5dB!
Added features like tone defeat and loudness control
tet you tailor your own frequency supplies to eli-

minate power fluctuation!

Specifications: + T.H.D. less than .005% -+ T.I.M.
iéss than .005% - Frequency response: DC to 100KHz
-+0.5dB - RIAA devialion: *0.2dB « S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K - Output level: 1.3V - Max. output: 15V
- Tone control: bass *=10dB @ SOHz/lrebIe *+10dB
@ 15Hz - Power supply: +24 D.C. 5A

Kit comes with regulated power supply aII you need
is a 48V C.T. transformer @ 0.5A L5

ONLY $44.50

X'former

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x %" x % lr@
Supply voltage 1.5V - 12V LD
Jdeal for Alarm or Tone Indicator §1.50 ea

12/79
Send $1.00

SHIPPING AND HANDL)NG CHARGES
Under $$ 00 urchas Ovw

N [

For Detaned

umde Cali mchmes Mexico & Canadaj

so/. —— Catalogue

Residents Add

1
1

|m /
m Phone Orden Acclpleﬂ en Vlu or MC ONLY, NO C O D /5tore Hours 10-7 Mon. thru Sat. VIS4

|ISDJ CRENSHAW BLVD.,
HONE: (213) 973~ 11921
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TREMENDOUS BUYS In New Govi. SURPLUS

And Gov’t Surplus Equipment

Dial Telephone *’SUPER BUY’’ ELECT RON Ic
EQUIPMENT

ve' SHTELUTE

polishing and save $$$3 on stondord diol

* Sove us the lobar costs of cleaning and 4& J-
teiephones. Work on ony commerciol system. ,:';:'\ .—

Supersharp Reception-—Color Like Never Before

waLl

service { not toys ). Instructions furnished. wont |}

wall Madel ( #1715 wal SREPAID N 1.3 &
Desk Model ¢ 1715.a1 b Doet mer mclude
HAWAN, SlasLA, PR
PRICH TalH

Complete. ( no ports missing ) in good -
working order. Your choice of desk or woll °jS'At SR N
models. These ore 1oke-outs from commerciol y@) £

New ITEMS New BARGAINS! Get over 50 channels of television
FREE UP(.)I.V.REQUEST! direct!y from the
FREE CATALOG Shows BIG SAVINGS On Send [oday for FREE copy of Satelllt.e! HBO,
i, o el o o NEW CATALOG WS-79. Address Dept. RE Showtime, the
© POWER PLANIS © CHIMICAL SPRATING + TARPAULIN * WANT OIHIRS FA.R RADIO SALES superstat'ons’ and
Surplus Center Box 82209-RE Lincoln, Ne. 68501 1016 E. EUREKA - Box 1105 « LIMA, OHIO + 45802 sports from around |
the world!
Works Anywhere!

Buy complete or build and save. Our book tells
everything! Send $7.95 today or call our 24 hr.

/"~ BEARFINDER )/~ RECORDING TAPES |~ ‘ermcecon 200 869-4283

RADAR DETECTUR B'TRACK CASSETTE L P.O. Box 442, Dept. F, Altamonte Spnngs FL 32701

PASS FCC

The Original FCC Tests-Answers exam manual /, Crag Ucentsss

that prepares you at home for FCC First and
Second class Rachiotelephone hicenses. Newty

AU-561

Reg. *39

revised mullipie-choice exams cover sll areas. {
tested on the actual FCC exam. Plus “'Setf- /
Siudy” Ability Test. Proven] $3.95 postpaid. /

Moneyback Guarantee.

COMMAND PRODUCTIONS

Radio Engineering Division

sDetects Stationary & Moving Radar Pkg s —
:For 12 \l/‘?[{ ?éitemsv:ltEazsyllbrgount/dlsmoum. 69 c . 1 ==
LG X3 (:rohlbltpegd in some étates) \ EA O' 3 J PROFITABLE ON E'MAN
ELECTRONIC FACTORY
[ pFULLRANGE |\ (TYTHd 3) PIEZQ ELECTIC™) | mooren ey v e
SUEAAER SITSTEN ORI EWEERER - (o joien, o et
549 Reg_ Walinut Creek, CA 94597.

‘? >
99 I SP-403 "
SOUND EFFECTS GENERATOR BASIC KIT
PR MBXImum driv'ng voltage o' 35v RMS con_ Now CHaNEY ELECTRONICS MAKES (T POSSIBLE TO BUILD YOUR OwN
\_ti

P.0. Box 26348 -E
San Francisco, CA 94126

*Sensitivity Controt eLighter Plug TA-879

/ | SOUND ﬁ‘FEC'Sl'C;Pg;;'UR WITHOUT SPENDING & FORTUNE. WE SUPPLY
i 1, 14" YOU wiTw THE SOUNO CHIP PLUS AN ETCHED AND DRILLED
'nUQUSIy' 20 watts. 3%x2%". Wt. 2 Ibs, 6LASS EPOXY PC BOARD WITH SCHEMATIC AND LAYOUT INSTRUCTIONS.
1S BOARD MAKES 17 SIMPLE TO BUILD A CENERATOR CAPABLE
PHASER SOUNDS, LOCOMOTIVE, SIRENS, AIRPLANES, E
Does wot KEQUHIE OIP ExITCHES OR QTHER EXPENSI
COMPONENTS. YOU SURPLY ONLY A FEW STANDARD RES usvaﬁs cap d
ACITORS, SwlTCHES, POTS, SPEAKER, 2N2: TRANSIETOR AND 9V T

RATTERYS BASIC KIT CONTAINING
TI76477, PC s0an0 =
M AND 1NSTRUCT rONS 55 95
Viny| Finish Over INZ222 TRANSISTOR FOR ABOVE AL T
IF YOU WAVE ALREADY PURCHASED THE TI76477 GH1P YOU MAY BUY
\r HE PC 80ARD AAC «w1TRUCTIONS ONLY. C23B85 Sk,
Hook-Up Cable W/ XM-857 LASCR SLAVE TRIGGER @ LED

Particle Board
RCA Pin Plug | *Pocket Type ®Ali Are in Need of Repairs = &K

speis [ AM THANSISTOH HADIO
sMar-Proof Walnut ﬂWf e -
eComplete With 9
117% x 10 x 4

sGreat for Parts Bargain eStyles May Vary WURHFRLY sl feescomovedis
¢8.Ohms #17 Ibs. / K *No Instructions or Schematic sWt. 1 ib. SUYTUE SCAUE TRIGGER o
wWilL FIRE YOUR SLAVE STROBE

WHEN YOU TRIGGER YOUR MASTER

STROBE.

6 x 9" 5.5 0Z. MAGNET  /~ ) | Fevoc xenon
HEXA?IY-SDUTY SrgEAKER 20”,?,“@?, ,?mgélrm

Reg.
299 SP-626 £ eg

Digital
Counting
Module

@@@@@@@@@@
; =

120 VAC

Lo b xx-197
\ ¥ ©4-8 Ohms eDust Cover )s(fr';%'; Kit 0
. eFor Auto, Van, RV and *You Could Flnd Capacitors, Motors, Resis- o A
\, 2N Home Use ®Wt. 3 Ibs. / tors, Parts & Hardware Needed By Hobbyists jrepirhgiag Qi‘
Jep b oroe a D U D &4 B
—~ @ NAME @ggg@p@@@@@@@m@@@@@@
ane
L) Jumbo
‘ 1.l ADDRESS M°“"'"‘E§1 ’;‘_‘ Readout g Red LED
P
7 /~'/“\ CITY 12 sets for $1.00 % for $2.00 10 for $1.00
mgg_n‘g’ S STATE ZIp RO170 GE Sub-C Color Crystal
st Rectifier Nicad g
‘\-,, Qty Stk = Descrnption Price Ea. Total g " . L G
S for $1.00 | *
’ 100 for $15.00 $2.00 $1.00
Tube Specials | Alco Knob AA Nicads &
e o N o Charger
2a {4 |
fn
HARG D ORD 0 - 2 for $1.00 2 for $1.00 e 56,95 b
o ; - e .
: U Jadpostagel .
- R Y = Visa, M
i OHIC ; - S Total O i, S e s
W
- S : P.0. BOX 27038 , DENVER, CO. 80227 (303) 7815750
4 0 Ulsg U UY 0 s Send for our free giant catalog of unique items !t

wWWwWw.americanradiohistorv.com
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AVAILABLE NOW! ONLYs3 95

dd $1.00 tor shipping
JAPANESE TRANSISTOR SUBSTITUTION MANUAL

An Involucble Jopanese 10 Joponese
subshruton  guide  for  approxmarely
3000 fronsisrors
* Covers the 25A 250 2X ond
20 senes
* introduction T inctuoes
10 undenstanding Japanese
noNSIOns
* A 90 poge 8Y
“over DOOK

PARTS PROCUREMENT PROBLEMS

FUJI-SVEA Has the Largest Inventory
of Original Japanese Parts Anywhere

quide

oy 11 soft

TYPE

2SA 473
2SA 483
2SA 484
2SA 485
25A 489
25A 490
25A 493
2SA 495

25-UP

10-24

TYPE

2SB 346
2SB 367
2SB 368B
2SB 379
25B 381
2SB 400
2SB 405
2SB 407

25-UP

30
1.10
1.80

10-24
35

TYPE

25C 693F
25C 696

25-UP

20
1.00

10-24

27
1.20

2SA 496
2SA 497
2SA 505

35
2SC 1051 ~—~~3 40
2SC 1060 70
§§g|os| 70 Q
40765795000 35.00
2SC 1079: 3.40 355
25C 1080
25C 1096
2S8C 1098
2SC 111
25C 1114
1115
1116
1116A
124

2SC 684

PRICES MAY CHANGE WITHOUT NOTICE

2SB 337

Minimum order $5 00 Ohio residents sdd 4% sates 8z Add $1.00 posiage and hendiing

TYPE
1226A
2

2SD 218

25-UP
50
80

10-24

200
55

TYPE

2SD 234
28D 235
2SD 261
2SD 287
25D 300
2SD 313
2SD 315
2SD 325
2SD 330
2SD 350
25D 380
2SD 381
25D 424
25D 425
2SD 426
2SD 427
28D 525
25D 526
2SK 19BL
3SK 22y
3SK 39
3SK a0
ISK 41
3SK 45
AN 203
AN 214Q
AN 239
AN 247
AN 274

TBA 810SH
TC 5080P
TC 5081P
TC 5082P
UHIC 001
UHIC 002

uPC 563
uPC 575C2
uPC 576
uPC 592H
uPC 1001H
uPC 1008C
uPC 1020H

SN 7400

COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS

25-UP 10-24

.60 70

ORNNE N

ooooooooooooocoomogoomoooom

1
7
B
2
7!
7
7
7
7
.01
0
o]
1
2
2
2
2
Of
00

) nNooD

O 30000 Mme00 0000000000 ONOO0000ONO0ONNCOOVNOOO0OR

1

§d
1

4.
2

1

3.
2.
2.
2

I8
ke
2
23
23
28
2.
2,
2

28
2
2

28
2.
2.
2,
4.
8.
4.
5.
8.
2.
2.
1

1

28
2.
1.
3.
s
2.
5.
3.
3.
4.
4.
4.
4.
4.
2.
2.
1.
2.
2

4.
2.

SSONNRS RN ORBNNNN -
P NOBNANBEONNWE DR b s D2 BN BDBDBNNN DU EN NN p=3

GO = DN = o ==

wnmhmowwwwoh'&hmwomwowmmmmwwnmmmmowmmoogggggggggg‘ggggg

LS UNNNSENE NOORNRNNNNEN NSRNNESASSWLINSWRNNRN = SNNENERENNNNNNRNNW WL
—o—wmnwmmomowmhu‘msngb
LOOUVOAOO0OO0O0OO0OO00O0 Py =X=R=r=-R=-r=2=- TRt k=-R=1=-R=R=-=L=k=K=1-R-T=R=-T-F-R=R-T=p= =N Q=R N = =]

Quentity discoun prices Ask For Our Complete Price List Msanutaciurer inquiries Weicomed ON ALL TRANSISTORS IN STOCK o
Al parts guaranteed against factory defect 8

m

TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE g
Nationwide 800/421-2841 Lotal 513/874-0220 a Diusion of Fuji Svea Incorporated %

Ohio 800/421-2877 874-0223 P.O. Box 40325 Cincinnati. Ohio 45240 ]

Hours Mon-Fri 10-7, Sat 11-5 Telex 21-4732 zé

(=]

CIRCLE 36 ON FREE INFORMATION CARD 105
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HOBBY WORLD®

JOBBY WORLD | t eeeeeeeee

IN CALIF: (800) 382-3651 2tie & “e’:ea
LOCAL & OUTSIDE_ USA (213) 8846-9200 =

YOUR #1SOURCE FOR COMPUTER [l iimemmuueruuiny

ELECTRONICS 5 Volt panel Y« amp $50 2.5 Volt panel % amp $40

RAMS-EPROMS GIANT 3% inch cell, delivers 1 amp $8.50

Ordes by Cat No. 999 and Ivpe . o .

, Trpeispeed ik Above cell with special motor & prop, runs in sun $10.25

21402250 .25 %

€10 DATA CASSETTES, for TRS-80, Apple, Exidy 21102450
4" CABLE 17ES, like Bar-Lok or Ty-Wrap 20102650
TO-3 HEATSINKS, black anodized 2114200
10-220 HEATSINKS, black anodized 4for 1.00
COMPUTER MAINFRAME TRANSFORMER, 39.00

LOGIC power supplies, unused, solid state construction.
S%’i:l:‘sll"?:’:l‘mBl(PlRS,DVD( 200 5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45

214" PANEL METER, D'A 1. 200uA, 300
2T PANEL METER, D Arsanval, 1750k, sevo adiost - 200 : 5 volt 35 amp $50 12 volt 15 amp $40
NICAD POWER PAK, 2.4VDC, sub < cells 3.50

AIPHA-NUMERIC READOUT, T11 305, ¥

2708-450
5.50 2716450 (5V)

! it
DB25 MALE CONNECTOR, soldertail 295 SPECIAL
DB25 CONNECTOR HOODS i ’
IC EXTRACTOR, for 8-24 pin dips : PURPOSE IC'S
20V, 6A POWER TRANSFORMER. 1101220 prl. N Order by Cat. No. 999 and 4 rvne
24VCT, B00mA POWER XFMR, 110 pri. i SN7677NF
LM 1889
N XM ! MK2002P
9V 3A POWER TRANSFORMER, 110 pr 1CM7107
12V, 300mA TRANSFORMER, 110 pel. 75 8038
46-PIN IC SOCKETS, lo-prafile X MC14310
T0-3 HEATSINK, 100 watts, Wakeheld #423 2.50 KR2376ST
INLINE FUSE HOLDER, JAG i AY51013A
TV MODULATOR, computen, video games, .00
2.4V NI-CAD BATTERIES, 750mAH, rechargeable .00 end for
CHERRY KEYBOARD SWITCHES, SPST-n.0.
1.4V MERCURY BATTERY, Ig peniite - FREE CATALOG
1525 TO:5 HEATSINKS, slides on 10-5's X ¢
1117-13 14 PINIC SOCKETS, T1, lo-profite 10 for 1.40 The best selection of com-
1716 16 PIN IC SOCKETS, TI, lo-profile 10 for 1.60 uter ““”,“""5, add-o;
1226 LINE CORDS, bit, 16ga, with molded phug 3ot 1.00 actory "75 IC's,
129 1N4138/914 SWITCHING DIODES Bior 100 semi’s, software, PC aids,
1399 6 PIN CONNECTOR SET, male & mate, screw lok prototyping _aids, books,
1524 tuH CHOKE, anial leads )onuoo test equipment, and more'
1749 APDT RELAY, blok, 24V, 700, 2A cont. Always “pd‘:"" Dozeng
151 24V PIGTAIL LAMPS, Sylvania 28£S. of "9“’ [PACTE0 - oy
1150-357  TIME BASE CRYSTAL, 357954, 200
- b FK Y
57 LED CLOCK MODULE + X1 MR, MA1003 y . H9wh19cg)mass
11196800 COMPUTER GRADE CAP, 6800uF, 25V ay by check, COD, VISA, o
1537 TILT SWITCH, mercury, melal encased Mastercharge. Charge orders in. S E E INTH E DA RKN ESS
1119120k COMPUTER GRADE CAP, 120,000uF, 15V 3.50 clude epiration date. Order by
1001.50  1N4001 RECTIFIERS. 14, 50PIV X phone or mail. Minlmum order ’ X
1N4002 RECTIFIERS. 1A, 100P1Y $10. Please Include phone IR viewer portable new with
TN4003 RECTIFIERS, 1A, 20091V number and mlﬁlll'ﬂsﬁt\u;ﬂyo‘l A 0 4
4 POS DIP SWITCH : are ordening from USA: add $2
7POS DIP SWITCH . for shippinghandling  ground, choice of one lens...close up,
8POS DIP SWITCH I 2dd 33 for air. FOREIGN: Add $3
MINI PUSH SWITCHES, SPST, red button fo shippinghandting surtace 86 telephoto or gen. purpose.
HEAT SINK CLIPS, protects when soldering . for alr. COD's $1 adorl, . q
ACUTILITY QUTLET, zpu.m solder lugs Y Guaranteed satistaction for 120 Requlres 6 volt DC btry
2DIGIT READOUT, MAN6610, 150 days or your money back! Nt
responsible for  typographical $250

MIE3055 POWER 'RANSISID! povaﬂ(thN)ﬂSS 200 errors. We reserve the right to . . .
Shipping extra on all merchandise !

Govt surplus walky
talky, used cond.
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45
AN/PRC-6

IN2222 SWITCHING TRANSISTORS, NPN K limit quantities.

19511 BUSINESS CENTER DRIVE Dept. R12
NORTHRIDGE, CA. 91324 Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 35 ON FREE INFORMATION C ARD CIRCLE 7 ON FREE INFORMATION CARD
PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges ISTLEGIIIIT
T 2N6233-NPN SWITCHING POWER $ 1.95 A | 25A | sein 17 200N 35
C/MOS (DIOOE CLAMPED) gozgoaﬂ%ﬁlﬁyﬁﬁo EPOXY MRF-B004 a CB RF Transistor NPN .75 ‘ DA S R 1o
4001 22 4024 4069 A5 74C93 95 $.60 ea 5/$2.60 2N3772 NPN S TO-3 $ 1.00 h
4002 - 27 4025 - 22 4q7} 20 74CIS - 175 . ~ . 2N 1546 PNP GE TD.3 . . .8 .75 16 PIN 22 40 PIN .60
4007 4027 - a5 a072 3 2acisr - 1os Ml EPOXY glass vector board 2N4908 PNP 5, TO 2 S 100 18 PIN .25
o 4 o % e s e eofll 11167 thick with 17107 spacing ... 8195 2N5086 PNP S T0.92 4§ 100
40 22 4030 3 74C00 27 74C165 - 1 2% VERIPAX PC BOARD . . $12.95 2N3137 NPN Si RF . $ .55 A \UD O POW
4012 2 4035 87 74C02 ? 74C173 130 ‘HAS
a3 1 4o aoe 7408 racire - 120l Sh, Qo ,,,,g;:g{ggggx,g%e.'ﬂo toyaent demsity 2N3919 NPN'S) TO 3 RF S 150 $11010 G 10 WATTS
;g:: ' gg ::; ﬁ‘: ;:g:g ;4‘2:;; :g hold 40, 24, 4 Ic 2N1420NPN SI TO S 3/% 1‘09 51020 G 20 WATTS
e qme v mem o o meien 1ol doating buss Thare s 5 pag Tor s 10228 tes. R YN SrOles se Y% TS
7 p
w015 - 90 aos0 - a8 rac;s 15 7acon - oo [l 156V inacime @ 32 Pin edge connector with 2N3055 NPN S, TO-3 < 60 TANTULUM CAPACITORS
R i UL 0 B R T 2N3904 NPN S) TO 92 6/ 1.00 .22UF 35V 5/$1.00 6.8UF 35V 4/$1.00
o B BT 1S gl 7WATT LD-65LASER DIODE IR $895 L ERC R 55 uee 0 10UF 1ov §.25
0: 1066 0 74C90 5
F 5 ’ 25 watt Infra Red Pulse ( SG 2006 equiv. ) 2N6109 PNP S, 70220 s 58 T s e e
de (Spec sheet included) $24.9 M%S‘?&'%:{P“;NS' T0 5 Elg ‘1%% 2.2UF 20V 5/$1.00 30UF 6V 5/$1.00
wsarany wicarace | R 3 MINTATURE MULTI-TURN TRIM POTS : 3.3UF 20V 4/$1.00 ,150UF 16V $ .95
1o iz TERS ACE Vi wmmomoveAaM - e 100, 1K, 2K, 5K, 10K, 20K, 50K, 47UF 15V 5/$1.00 68UF 15V  § 50
e R x 200K, 1ieg 2Meg §.75 each 3/32.00 TTL IC SERIES S - —
el Lo ‘- TR 3820 P TET o - = wss - s s o\ 201 =0
ISIZHTATIC SF T AEG. -:s‘ 2512 o= 2N 5457 N FET 1404 (3] 2472 as Ta187 3 24Ls18) LM 301/748 25
270M8n EPROM 450 ) 2 a1 285 Y k1Y T4l TALS1SS
g . ] ; 2N2646 UIT $ 1402 () g 80 88 LM307 30
et 2 | wem i £R 500 TRIGGER DIODES SRRy AP A e ] o e
B s 101 vant azs 2N 6028 PROG_UJT S 408 26 7476 45 0163 82 ke Mt 10
w s ¥ 3
G GO FP 100 PHOTO TRANS . .. ... .. $ 50 e - B s - s me - . g mm Ly R = T3
345 v o F\ED YELLOW GREEN 7409 2 rass 1 73 - 130 Z e (et o
s
prsci 19 erreazariar sos M |ARGE LED's,2". . ... . 6/$1 oo 7e10 ) 735 a2 74176 G e LM 358 T
7i0u1 754 00 BRATIC 26 emoa 275 REO/GREEN BIPOLAR LED's 2 11 7 789 - 160 20175 ™ e e
v s y
] e 2 = R TIL-118 OPTO-ISOLATOR s 75 = 2 o 2 Bae- 2 oy s (w380 98
TeaKTaT mam st 305 gamd o MCT-6 OPTO ISOLATOR . . $ 80 = | o R 4 B s LM382  -12s
1126 QYN RAM %% g 895 1 WATT ZENERS: 3.3, 4.7, 5.1, 56, 9.1, 7493 50 .)_ TeLsian t»:t:;g? .80
rat0 Ak graAT maM - D98 10,12, 15,18, or 22V . 6/$1.00 P £ oem s
wao-2es  srmzzs  B32B MCM 6571A 7 x 9 character gen . . $ 10.75 ® =8 D Ehsss e
BI31-205 8830296 9% 238 £0 : 45190 M 817 250
Silicon Power Rectifiers s Mssy  -250
s A
8" DISKETTES — HARD SECTOR < e Tisee &
.
$1.75, 10/$16.00 ; e 50 2
R 4565, | RIBBON CAB O usme &3 29
oL o et s LAT (cOLOR ConED) L e 38 e
4.000 MHz 8.000 MHz & 4876 7331 5
3.57 MHz 10.000 MHZ ig 2:?,2_ ;g;g:: ;gg: 5 A A
5.000 MHz 20,000 MHz 50 cond. .90/per foot T stags anaiog " Buchet JaLs291 77“‘\%“ T ;0
6,000 MHz Brigade’ shift ragister, su 95 e pre o o
UNIVERSAL 4Kx8 MEMORY BOARD KIT T PR L) o 14 pin headers reiss w0 -2
£69.95 = 1456 5
3221021 fully buffered. 16 address lines, o or 01 uf 25V ceramic disc co5s-16781.00, 56 00/'0 MMSIBTAA . . . CLOCK CHIPS o fren 50
oard decoding for any 4 of 64 paqas smﬂdard o
44 pin buss, may be used with F 8 & KIM CONZSEZC:?ORS gg gg: ;2:;! gggg MM5311 e soxecc -390
SILICON SOLAR CELLS HOODS $1.50 NO. 30 WIRE WRAP wmg SINGLE JALSET0
4" diameter 4V at 1 AMP -+ . REGULAT-ORS STRAND 100" $1.50 TRIACS
LED READOUTS 32:n< SV3A. $575 340K -12,15 ALCO MINIATURE TOGGLE SWITCHES PRV] 1A | 10A | 254
FCSB024 4 digit DL-707C.A. 3" § .78 5 1.60 ar24V. .. $1.50 MTA 106 SPDT $1.05 100] 45| 80 [1.55
C.C. 8" uisplay  $5.95 DL 747 C A. .6 $1,50 | 723 . .$.50 3407 -5,6,8,12 MTA 206 DPDT $ 1.70 200/ 801130 210
ENDS03CC. 5 3 85 HP3400.87CA $1.95 J§i 3207 15.18 or 24V$ 1.30 A Aiooper CENTEn 0. [ s/ 85 400] 1.30 | v.90 7310
0C.A 6 ¢ & .. X Lor 16V 1. -
oL 70a.37CC. s B HP3405 8" cc $198 Grieer ‘5 b 3 MG $1.32 LEVER SWITCH s 1.85 6001 200 1 275 (430

E:::%:&'iﬁra:;‘:fsra‘;?‘ Sk 5414 ool 1artring SOLID STATE SALES WE SHIP OVER 95%

Include Postage, Minimum 5
Te|e|:)hone,c gl =R Transistors and Rectifiars P.O. BOX 74D OF OUR ORDERS THE

! 45 Wempshire St., Cambrlage, Mass 0. AY WE RECEIVE THEM
e 200 Miniriue il ' * SOMERVILLE, MASS. 02143 TEL. (617) 547.7053 0

CIRCLE 46 ON FREE INFORMATION CARD
WwWWwWWw.americanradiohistorv.com
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.WE’RE BACK WITH OUR WORLD FAMOUS INFLATION FIGHTIN’

N Sy
, C - QL
; tl Yok
‘ = ‘
‘ I
A =y
)%
WL h = - g
= - < ’ b, ST
‘ j i ONE ARM _ NT¥¥fa 5 % 40 CHANNEL
| o zron | W) HY - GAIN b Ty cB BOARD
l $14.99 $15 BANDIT MIKES L0 $12.50
DIAL Only Take one hand command of your mobile or base rig NoosY ‘cﬂ—l :
| . with Hy-Gain's One Arm Bandit Mike, ON/OFF, o - gwith 2 FOR
| $14.99 VOLUME, SQUELCH, CHANNEL SELECTOR U5 ‘&
\ DESK | . SPEAKER, and DIGITAL DISPLAY are all conve! \ g 748 $
P 2 FOR niently located where your fingers do the talking. dswiten$12.51
— y TELEPHONE \ Comes with 6 ft. multi-conductor, tolor coded, coiled Poly Puke buys up factory close out irom Hy Gain
- s.‘ 5 cable. (separate) for easy integration into any Lype of no you gain! Bosrds have: Heatsinked 9 Watt Amp
b ot Mot B2CUSEDS l hy rig. Size: 4" x 24" x 1%4”. Wt. 9 oz. Ko, 92CUS886 Chip. RF and Mod Transistors. and Motorols MC
BN 2 b X i series PLL. May be used for 10 meter conversion, lsee
5 ; — L cesor o laes e T e vt ean P ap Wi O S
‘ % A ' L
LEDS? I,l‘,“b! LEDS? 6 AMP EPOXY 1 25 AMP BR'DG[ 1 %.L e o offer you can 1 refuse Wi 9oz ]
.29
HEAC RSt T "BULLET” RECTIFIERS / ULTRASONIC
Cat.No. T by
|;|a:° MICRO TOPHAT RED ’ R ECTI Fl ERS ) | L7 OOE gl . )
1802 MICRO SINGLE PIN RED Order by Cat. No. 92CUG095 snd Voltsxe' oas 1.28 1.2¢ TRANSDUCER
1948 MICRO YELLOW PRV PRICE SALE g 39 00 1.9 . l 2 for
\ 2135 JUMBO RED / s0 for .40 LOOJN 4125 2y X $3.98
2136  JUMBO TAPER RED 100 2tor .50 O 200 298 23 55 l $3.99
2137 MICRO RED 200 2tor .60 CIIA0oRENa S0 £e0 ’ Perfect for dozens of projects, including remote con-
1344 Jumbo Yeiow 400 2 tor oo 2 sores trol devices, alarme, otc. Senda and Receives! 1"
| 2138 Jumbo Green | 600 2t0r .80 e - o diameter. * deep, with standard RCA type phono
800 2 for 1.00 Ordar Ne 2273 & voltage jack. Wt. 2 oz Cat. No. 92CU537S

[ FANTASTIC? YOU BET IT IS! LOOK WHAT YOU GET FOR 1¢ MORE!
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O 1-LASCR OPTO COUPLER, type H11C3, mini dip, (#5700} ...... co.ew 129 260r 1309 @[] 10-HUMBUCKER CONTROLS W/KNOB, for TV vertical, horlz,, eic. (v5882) . 1.29 20 for 1.30 ®
O 3-LINE CORDS, 6 ft. 18 gauge, 2 cond. white w/plug, (83787) ............. 1.29 6for1.30 g ®[1 50-CAPACITOR SPECIAL, discs, mylars, and more, (#3775) Bim 1.29 100 for 1.30 ®
O 15-SINGLE PIN MICRO RED LEDS, 100% material, 3 volts @ 10 mils, (#5896) 1.29 30 for 1.30 O 4-HOBBY VOLTAGE REGULAT ORS, LM-309, 320, 340’s, TO-3, (#3330A) .... 1.29 8 for1.30 H
O 40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, is5668'..... 1.29 80 for 1.30 O 12-PANEL SWITCHES, assorted slides, rotaries, modulars, etc. {2295) 1.29 24 for 1.30 o
) 40-PLASTIC TRANSISTORS, asst'd untested and hobby, (#2604A) .. ........ 1.29 80 for 1.30 O 60-RESISTOR SPECIAL, % to 1 watt, carbons, carbo-films, etc. (#35B96) .... 1.29 120 for 1.30 ¢
O 6-6V INDICATORS, w/leads, test lamp manufaclurers excess, (#5893) ...... .29 12 for 1.30 O 65-HALF WAT ¥ RESISTORS, asstd. carbons, carbo-films, various values, (#454) 1.29 130 for 1.30 ¢
O 40-METAL CAN TRANSISTORS, asst'd types, hobby, untested, (2603A) .29 80 for 1.30 O 6-LM340T VOLTAGE REGULATORS, 5 to 24 vofts, T0-220, (#5897) ........ 1.29 12for1.30 @
O 10-UPRIGHT ELECTROS, 100% assi’d values and voltages, (#5900) ......... 1.29 20 for 1.30 [] 40-POLYSTYRENE CAPACITORS, assi‘d values and voltages, (#1052) . .. 129 80for130°®
[ 40-SEMI-CON SUPRISE, zeners, rectiflers, transistors, etc, U-lest, (#2226) ... 1.29 80 for 1.30 O 15-THERMISTORS, resistors that change wilh the lemperature, (#2048) 29 30for1.30 *
O 65-STABISTORS, axial, for regulators & computers, U-test, (23140 c.... 1.29 130 for 1.30 O 65-% WATT RESISTORS, asst'd values, metal film, marked, {#5797) . .29 130 for 1.30 :
40-SQUARE PC COILS, uprights, assorted values, for PC applications, (#3188) 1.29 80 for 1.30 £ 1-12vVDC SPDT RELAY, 180 ohm coil, 25 mA, 1x1x1%" (#5937) ... . .29 2for1.30 ¢
50-1 AMP ZENERS, 3.3,8,10,12,15V, etc., double plug, untested, (#1964) .. 1.29 100 for 1.30 1 15-VOLUME CONTROLS, asst. values, audio, and switch too! (#592) ....... 29 30for1.30 e
4-ROCKER SWITCHES, DPDT, solder eyelet terminals, (#3302) . . .29 8 for 1.30 O 60-PREFORMED DISC CAPS, handy assortment of values, marked, {#1181) .. 1.29 120 for 1.30 @
60-LONG LEAD DISCS, 100% prime, marked capacitors. (#5899) .29 120 for 1.30 [ 10-AXIAL ELECTROS, assorled values and capacitance, (#5901} . eiia. 129 20 for1.30 @

O 60-GLASS ZENERS, 400mW, untested, better than 50% yield, (¥5889) ... .29 120 for 1.30 ®

1-TV/AUDIO SHIELDED CABLE, 2 cond. 15 ft. w/RCA phone pluql, (#5812) . 1.29 2 for 1.30
.29 50 for 1.30

.29 4for1.30
.29 2 for 1.30
.29 12 for 1.30
.29 12 for 1.30
.29 4 for 1.30
.29 8 for 1.30
.29 8 for1.30
8 for 1.30
12 for 1.30
1. 30 for 1.30
1.29 40 for 1.30
129 4 for 1.30
1.29 8 for 1.30
1
1

TRIMPOTS, screwdriver adjust, assorted values, (#3346) ..
25-4° CABLE TIES, plastic, like Ty-wrap style, (452170 .............. =
S-CRYSTALS, may include; C8, ham various shapes and sizes, (#5716) .
40-POWER RESISTORS, assorted types, includes 2 to 10 watters, (#228) .
40.TWO WATT RESISTORS, carbo-films, carbons, some 5%ers, (#456) .. ..
50-TERMINAL STRIPS, asst’d solder and screw types, 2 lugs & up, (¥334) ...
1-WATCH GUTS, LED, who knows how good, mic igital bonanza, (#5115)
10-1000V 1A RECTIFIERS, IN4007, epoxy case, axial leads, (#5926) ........ 1.29 20 for1.30
5-MULTI-DIGIT LED READOUTS, bubble magnifier, 2 10 6 digits, (#3624) .. 1.29 10 for 1.30 ¢
10-POWER TAB TRANSISTORS, NPN, plastic, TO-220, (#5629) . ........... 1.29 20for 1.30 o
6-PRECISION TRIM POTS, asst'd singles and multi-turns, untested, (#3389) . 1.29 12 for1.30 @
50-1N4000 RECTIFIERS, epoxy, axial leads, untested, (#2594) .............. 1.29 100 for 1.30
30pc.-HEAT SHRINK, Thermo-fit, useful asst. of sizes, shelnks 50% {#5248) .. 1
10-SLIDE SWITCHES, SPST, SPDT, etc. all shapes and sizes, (*5927) ....... 1
25-DTU’s, 100% prime, asst'd flip flops, elc., marked, (#3709) 1
4-HOB8Y OPTO COUPLERS, 1500 VOLT ISOLATION, U-test, (#2629A) . 1
8-TAPE RECORDER EARPHONE, for radlos, recorders, B ohms, (#2946) . 1
5-MICRO-MINI JACKS, in a block, for Zmm sub-mini plugs, (#1437) ....... 1
5-PL-55 PHONE JACKS, standard bushing, for hams, communications, (#5868) 1
40-RED DEVIL CAPACITORS, handy assort. of pop. values, axial leads, (=3823) 1
50-MICAS asst. sizes-n-shapes, incl. “’silvers” too! (#373) ........... ... 1.29 100 for 1.3

1

1

1

1

1

1

1

1

29 50for1.30 ¢

29 10for1.30 o
.29 80 for 1.30 @
.29 80 for 1.30 ®
.29 100 for 1.30 ®
29 2for1.30®

25-DATA ENTRY KEYCAPS, % sq. #'s & functions, asst. colors, (#4013}

2-GE 3W AUDIO AMP, type PA-263 IC chip, mono, (#1522)

1
1
1
1
1
1
1
1

1.29 20 for 1.30 3
1
1-MERCURY TILT SWITCH, N.C. rated 24VDC @ .05A, w/leads, (#5686) ... 1
6-POWER TAB TRIACS, 100% prime, 100V, 70O-220, {25888) - . 1
6-POWER TAB SCR’s, 100% prime, 100V, 70-220, (55904) ................ 1
2-WATCH LCD's, 3% digit, asst. types, size: 1” » 1%" {approx.) (#5066) 1
4-TV INTERLOCK JACKS for TV/power ml. ctr, solder tab terms., (#5519) .. 1
1

1
1
1
1
1
1
1
1
1
1
1
EXY: swewn=l1ofe0 |

6-MINI TRANSFORMERS, asst’d outpuls, interstage & audio, 17 sq. {(¥3295) . 1.29 12 for 1.30
1
1
1
1
1
1
1
1
4-MOS FETS, 3N128, by Fairchild & RCA, TO-18, some duals, (x1686) ...... 1
1

4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, 2N5777, (#3276) ..

@

0

o

g

a

0
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0

0

0

0

O 6-AC “UTILITY” QUTLETS, for 1%" mt. ctr., solder lugs, (73582}

O 15-NE-2 LAMPS, neon red, for 110VAC, less resistor, {51435) ...... i s

O 20-1N4148 SWITCHING DIODES, 4nS, 100V @ 10mA, axial 100%, (#3000) ..

O 2-4 AMP SILICON BRIDGE RECTIFIER, 200V, block style, (¥5928) ... .. o

O 4-VARACTOR DIODES, var. tuner capacitance, 20-50 pf. (#5887) ... ...

[ 50-PRECISION RESISTORS, %, 1, & 2 watts. 1%, assorted types, (#363) ..... 1.29 100 for 1.30
O 60-CERAMIC CAPS, asst'd val. & styles, incl; lubulars, NPO's, etc., (#590) .. 1.29 120 for 1.30
[ 25-PLASTIC SCR's, incl; 200V, untested, high yield, 70-92, (¥3192) ........ 1.29 50 for 1.30
O 40-MOLDED CAPACITORS, tubular, assi‘d volt. to 1 mf. axial leads (#34B642) 1.29 80 for 1.30
O 60-MICRO ZENER & RECT. KIT, asst'd voltages, only 1/8" sq. U-test, (#1251} 1.29 120 for 1.30
8 1-LINE CORD. 8 ft. 2 cond, 16 gauge, vinyl molded plug & grommel (#3661) 1.29 2 for 1.30
0
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10-TRANSISTOR SOCKETS, for npn and pnp types, (#5944) . .29 20 for 1.30
12-LED DRIVER IC’s, similar to 75491, (¥5890) . B o do-sns . 1.29 24 for 1.30
10-MODULAR SWITCHES, Centralab “push-on” type, up to 8PDT, (#3150} . 1.29 20 for 1.30
5-“MOTORS MOTORS”, small, high speed, asst'd sizes, 3-6VDC, (#2551) .. 1.29 10 for 1.30
2-HEAVY DUTY LINE CORDS, 8 ft., 2 cond., 18 gauge, black insulation, (#5803} 1.29 4 for 1.30
10-LED SOCKETS, '‘snap-in‘* minis, for LEDS, and transistors, tool (45745) .. 1.29 20 for 1.30
10-MV-54 MICRO-MINI LEDS, flat top style, diffused red lens, (#1789) .29 20 for 1.30
30-WIRE NUTS, twist-on’s, for #20-24 gauge wire, (#3724) ... ............. .29 60 for 1.30
2-ALUM. HEAT SINKS, 2%'x3", for power labs, innumerable uses, (#5338) .. 1.29 4 for 1.30
1-MICRO MINI” METER, %" dia. 0-1 basic movement (¢5858) ............ 1.29 2for1.30 @
2-DOUBLE-SIDED PC BOARDS, 3'x12" high quality G-10 glass, (#5694) . ...
60-TUBULAR CAPACITORS, asst'd 100mmf to .1mf to 600 WVDC, (#35A219)
6-MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., (#1258) ..
10-TANTELUM ELECTROS, asst'd mini, axial, hermetically sealed, (#5848} .. 1.
50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst’d values, (#437) 1.29 100 for 1.30
60-COILS & CHOKES, asst’d RF, OSC, IF, parasitic types, (#35A297) ....... 1.29 120 for 1.30
6-SWITCHCRAFT PHONO JACKS, hi-Q, chasis mount, teflon base, (#5119) . 29 12 for 1.30
1-T0-3 HEAT SINK, heavy duty aluminum, prepunched for TO-3, (v4083) .. 29 2 for 1.30
65-MOLEX SOCKETS, "“on-a-strip”, for mulliple pin dips, (#1609) 29 130 for 1.30
6-PAIRS 9V BATTERY CLIPS, w/red & black color-coded leads, (% .29 12 for 1.30
1-UHF TUNER, 3 gang, uhf TV unit, 300 ohm, pos. direct drive, (#2927) .29 2 for 1.30

6-SPDT MICRO SLIDE SWITCH, only 3/7" cube, for PC mount, (x3429) .. .. 1.29 12 for 1.30
10.PR.-RCA PLUGS & JACKS, for audio, speakers, etc., (#402) . . 1.29 20 for 1.30
5-2N3055 HOB88Y TRANSISTORS, 10-3, (s3771)
10-ZENERS, 1 wait 9.1 volts axial leads 100% (#5370A) 5 oonao
40-1N4148, 4 NANO, SWITCHING DIODE, axial leads untested (#5923) ...
2-RELAYS, BABCOCK 6VDC, SPST, plastic case (x5807) oo
1-25 AMP BRIDGE RECTIFIER, 50 volts, 100% (25948) ...
2-QUADRACS, 10 amp 200 PRV, TO-220 100% (#5915) .
60-MINI RESISTORS, 30-1/2W, 30-1/4 watt, axial, color coded, (45922) .
12-SCRS-TRIAC-QUADRACS, asst. volts. TO-220 case (#2087) ...... ..
10-BULLPLATES, asst. resistor/capacitor networks, various styles, 1#5880) ...
2-AIR TRIMMER CAPS, alum. plates, ¥’ shaft, panel ml. solder lugs, (#5658)
30-MOLEX CONNECTORS, nylon, asst’d styles, colors, & # of cond. (#5835)
1-3 COND. LINE CORD, 8 ft. flat, w/ring terminals, 2 AC, 1 GND, (#5703) ..
4-12 VOLT LAMPS, w/leads, popuiar vollage, 100’s ol uses, (#5942) ..
25-TTL IC’s, untested, asst'd gates, (lip ffops, elc. 14-16 pin, (#5955) .

00D00000000000CcCc000000oO
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1.29 10 for 1.30
1.29 20 for 1.30
1.29 80 for 1.30
1.29 4lor1.30
1.29 2for 1.30
1.29 4 for 1.30
1
1
1
1
1
1
1
1
1

.29 120 for 1.30 ®
.29 241or1.30 ®
.29 20 for 1.30 *
29 4 for 1.30
.29 60 for 1.30 o
29 2for1.30 e
29 Bfor130e
29 S50for1.308
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20-1000 PtV GLASS AMPS, micro-mini, axial, silicon, rated @ 1A, (%59 .. 1.29 40for1.30®
1-12 VCT 200 mA TRANSFORMER, 115 V prim., PC mount, (#5977) ........ 1.29 2for1.30 9
.29 40 for1.30 o

.29 200 for 1.30 ¢

20-400 mW 15V ZENERS, micro-style, asst. epoxy & glass, 100%, axial, (#5914)
100-UNMARKED CAPS, popuiar values, mylars & polystyrene, 100%, (#5892)

]
1

60-ONE WATT ZENERS, assorted voltages, glass pak, dbl plug, U-test, (#5947) 1.29 120 for 1.30 e
1
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50-MICRO ZENERS, 1 watt, 2-30V, D0-7 & micro epoxy, axial, 100%, (#5905) 1.29 100 for 1.30 @ 15-HUMBUCKER CONTROLS, assorted values, manufacturers dump, (#3807) 1.29 30 for 1.30 o
$00pc-HARDWARE SURPRISE, asst screws nuls & washers, (#5891 ........ 1.291000 for 1.30 ® 30-SUBMINI IF TRANSFORMERS, slug tuned, shielded. {#35A9) . ... 1.29 60 for 1.30 @
60-GLASS AMPS, up to 1KV, IN400O series, glass encased, untested, (#5982} 1.29 120 for ‘.30: 40-ADJUST ABLE FERRITE CORES, center cut tor hex adjust, (#5701) ... 1.29 80for1.30¢®
200-PC BOARD PARTS, boards loaded w/100% parts, hobby bonanza, (#5946) 1.29 400 for 1.30 o 3-1.5V MINI LAMPS, only 3/32" dia., draws 15mA, w/1” wire leads, (#5693) 1.29 6 for 1.30 *
O 6-RF NPN TRANSISTORS, type-2N1059, BVcbo: 40V, TO-22, 100%, (¥5895) . 1.29 12 for 1.30¢ 30-FT. WIRE-WRAP WIRE, 30 guage, insulated, continuous length, (#3803) .. 1.29 60 for 1.30 o
O 2-BRASS DOOR LOCKS, wikey, for doors windows, etc. 2-1/8" mt. ctr. (#5949) 1.29 4 for 1.30 ¢ 4-MONO TAPE HEADS, may incl; cassette, B-track, reel to reel too! (#5789) 1.29 8 for 1.30 ¢
[J 1-PUSH-PUSH CB SWITCH, DPDT, 1 x % x 3/8, 100's of uses, (n3463) .... 1.29 2 for1.30@ 5-DUAL DIGIT “BUBBLE'* READOUTS, HP5082 style, red, dip type (#5748) . 1.29 10for1.30 @
O 30-“CRIMP-ON” TERMINALS, rings and spades, lor # 12-20 wire, (¥3955) .. 1.29 60 for 1.30 9 40-METAL & PLASTIC TRANSISTORS, asst’d sizes (#1965} ................ 129 80for1.30 @
O 50-ONE-WATT RESISTORS, popular assort, some 5%ers, 100°s ol uses, (#3844) 1.29 100 for |-30; 2-Ht PWR. TRANSISTORS, Motorola type, M)3201, NPN 15W, TO-66, (#2797) 1.29 4 for 1.30 ®
O S0-MEVALLIC FILM % WATTERS, asst. values, marked, axial leads, (x1605) .. 1.29 100 for 1.30 ¢ 60-GERM. GLASS DIODES, similar to IN34, axial leads, untested, (#642) 1.29 120 for 1.30 ®
I 4-RIBBON CABLE CONNECTOR, single-iided, 9 contacts, PC leads, (45967) . 1.29 B for 1.30¢ 40-1N914 SWITCHING DtODES, silicon, 4nS, glass, untested, (#143) 1.29 80 for1.30 &
0 3-“SUPER” 2N2222. NPN, ICBO:60V, hfe:100 1W @ 2A, 70-92, 100%, (25952} 1.29 6 for 1.30 @ : 4-AM/FM VARIABLE COND., 2 bands, 'poly-con™ %'’ square, (#2924) .. 1.29 8 for 1.30 :
0O 1-12 VDC MINI BLOCK RELAY, spdi, 1 x 3/4 x 5/87, 175 ohm, 1A, (#5937) . 1.29 2 for 1.30 @ P4 3-MICRO SWITCHES, SPST, NO contacts, plunger style, solder tabs, (#5785) 1.29 6 for 1.30 ¢
O 10-1.5V GRAIN-0-WHEAT LAMPS, 5/16", w/10” leads, lens: RED, (#6002) .. 1.29 20 for 1.30 O ° 10-MULTI-GANG POTS, audio 2 gangs and up, asst'd types and values, (#5326) 1.29 20 for 1.30
O 10-1F-FM OP AMPS, by RCA, FM-UHF circuitry, TO-5, 10 leads, (#5951) .... 1.29 20 for 1430: . 10-MAN-3's, 7 segment, w/bubble magnifier, 100% material, (23842) ... 1.29 20 for1.30 @
O 10-NPN SWITCHING TRANSISTORS, asst’d gen. audio & s hing, (#2595) 1.29 20 for 1.30 o [ ] 3-PL-259 COAX PLUG, mates to $O-239, Amphenol, (#5221} 1.29 6 for 1.30 ®
' 1-12 VDC SOLENOID, similar to Guardian 16-P wl:hmgev, %'’ stroke, (#6013) 1.29 2 for 1.20 ¢ e|] ITE SENSITIVE UNIJUNCTEON TRANSISTOR, programmable, ( . 1.2% 2 for 1.30 ®
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STATIC\ [RAM BOARDS APPLEIEXIDYIEXPANDO

f’\‘l‘- TRS 80 16K-UPGRADE KIT
$-100 32K (uses 2114} /,wt’ '° * 16K with Jumpers & Instructions
ASSEMBLED Kit ’ tor either Level | or Level 1| $74.95
450ns.  599.00 450ns. 539 95 * 16K tor Apple Hl Upgrade $74.95
250ns.  699.95 250ns. 599.95 Special: TRS80 Schematic . .. ..$ 495

Bare Board 49.95
Bare Board w/all parts less mem. 99.95

$-100 16K (uses 2114) KIT {exp. to 32K)

Expansion Interface Schematic ....$ 495

TRS 80 TO S-100

ASSEMBLED 450ns.  279.00 PET TO S-100 ADAPTER

450ns.  325.00 250ns,  299.00 Allows Pet/TRS 80 to be interfaced to
250ns. 375.00 p popular S§-100 Bus.

Bare Board 49.95 Pet to S-IOO Kit ....$189.95
LOGOS | 8K [ | Assembled.. ... .. ... .. .$269.95
ASSEMBLED TRS BOIoS 100 HUHBIOO Kil .. ..$275.00
450 ns. 169.95 KIT 450ns. 12595 Assembled $355.00
250ns.  189.95 250ns.  149.95

Bare PC Board w/Data $21.95
Now over 1 year successtul field experience
“Special Otfer” Buy (4) 8K 450ns. Kits $117.00

FLOPPY DISK DRIVE
1. VISTA V-80 MINIDISK
FOR TRS-80
* 23% More Storage
Capacity - 40 Tracks

% 40 track patch now avail
* Faster Drive -
Up to 8 Times Faster
2 Drive Cable Add $29:95
4 Drive Cable Add $39.95
2. VISTA V-200 MINI-FLOPPY SYSTEM

* 204K Byte Capaclty % w/CPM, Basic“E"
* Double Density Drive
* One Double Density

Controller w/Case & P.S.

Add to your EXIDY, HORIZON,

and other S-100 computers.

3. VISTA V-1000 FLOPPY DISK SYSTEM
2) Shugart 8" Floppy Disks

aggol er Card, Cable, ¥-1000
* CPM & Basic €, NIgSRi00)
Instructions & Manual

KEYBOARD ASCIl ENCODED

One time purchase of
NEW Surplus key:
boards. From the Singer
Corporation, The
keyboard features 128
il IASC!I characters in a 63
key format, MOS
encoder circuitry “N" key

repeat functions. Ltd Qty 63 KEY $59.95

UV “Eprom®’ Eraser

Backed by 45 years
experience.

Professional Industhal Mode!

TARBELL FLOPP TERFACE
# Z80/B080 S 100 Compatible % Uses CPM
Assembled for Shugart SALE $259.95
Assembled O|hev Drives $269.95

$179.95
$36.95(Doc. Add $10.00)
Note: For CPM Add $70.00, Documentation Add $20 00

89

Vista Double Density 54" Controller Assem. $299.00
8D Versa Fioppy Kit. $159.95
?D Vevg Floppy ?zmhled $18995
4.MPI B51-5%". 40 tracks . ........279.00 arbel Casseite LD, Si500
5. Shugart SA400-5%", 35 tracks. .. 295.00 Saes 10! Elopsy.chip
6. Siemens/GSI FDD100-8 8 . 375.

BYTE USER 8K EPROM BOARD
* Power on Jump * Reset Jump
Assembted & Tested

Byteuser Kit . .

7. Shugart 800/801R 8"
8. PERSCI Model 277 Dual.
9. WANGO/SIEMENS 5%" Drive .

Bare PC Board

.$21.95

EXPANDORAM MEMORY KITS Special Offer: Buy 4 Kits only $59.95 each

% Bank Selectable % Uses 4115 0r 4116 MR-8 8K w/1K . $99.
200 ns. MR-16 16K w/lK Ram

* Write Protect * Power BVDC, £16VDC EPM-1 4K 1702.

# Phantom * Lowest Cosi/Bit EPM-2 2708 or 2716 |

. 4
B 15 Xm0 B Kl 110) O/ Z-BOA /0080 CPU DOA

e Lok pSancs * On board 2708 * 2708 included (450ns.)

;62 $193'00 agK ey * Power on jump # complelely socketed
i 4 4
3K S208.00 i Sae00 Assembled and tested .$185.00

32K $349.00 64K $565.00 $12995
Py Bare PC Board

..8 3495
IMS STATIC RAM BOARDS * For a2 Speed Add $15.00
* Memory Mapping % Low Power &® B0BOA K $ 99.95
* Phantom * Assembled & tested 8080A Assembled $149.95
Recommended by Alphamicrosystems

250 ns. 450 ns. BS-‘|| 00 MOJEER/%OARD SPECIAL
8K Statlc $209.00 $189.00 slot expandable w/9 conn
16K Static $449.00 $399.00 1eg $69.95. ........... ... NOW $52.95
32K Static $799.00 $699.00

Problem Solver System Users
We recently purchased all finished goods,

ANADEX PRINTER

Model DP-8000 compact, impact, parallel or
serial. Sprocket feed, 80 cols,
84 lines/min., bi-directional.
New only .....$895.00

Send for more detalls.

ACOUSTIC MODEM
NOVATION CAT™

FLOPPY™ DISKETTES O‘N 0-300 Baud —
* 5% Minidiskettes # p. ‘, Bell 103
Softsector, IOSector 16 Sector (0 [ Answer, Originate  $198.00

$4.25 Each, 10/39 €
. B e P S isks \eﬁe"‘ ACOUSTIC COUPLER SPECIAL

AL MO
el SPECIAL PURGHASE

+Add 4.95 for 10 Pack in Deluxe Disk Holder OF SURPLUS UNITS

AVAILABILITY LIMITED  $29.95

DATA BOOKS e COMPUTER BOOKS

1979 1C M 49.95 intel MCS B0 Man: 795

geod q‘:gaﬁgg;%z CPU. nsem Dot -39 mglr) HES 20 Manual ... |49
N Linear 8080/ anual . 3

9602 Card Cage (19" Retma Rack Mounl) NSC Lmear App Notes I, 395 AMD Schotiky Databook . . 4 95

9603 8 Slot Mother Board em MgS/sLSIDDala 395

ower NSC M mory. ;95 i MOS/LS| Data 4.95

9604 Switchmode System P SHoeERSs totel D:mbool 95 Harns Analog Databook ... 4.95

9610 Utility Prototyping Board

9616 Quad 8K Eprom Module .. 3
9620 16 Channel Parallet /O Module. ...
9622 Senal/Parallel 1/O Combo . =
9626 8K Static RAM Module .

9627 16K Static 450ns

a
intel MCS 85 Manual 7.50 TiLinear Control Oata.....3.95
SALE » OSBORWE BOOKS » SALE

Intr@ 1o Micros Vol. 0. z
Intro to Micros Vol. | 7.75

80804 Programming 7.75
8 9630 Card Extender. ..
E 9&‘?40 h,""l:g,'sp)'e Programmable Timer Vol Il Some Real MiLroprocessors w/Binder Q27 50
A t
o 960 8 Channc! Dupiex Seriai /0 e T T e e et - SR MO
""" ) SALE * DILITHIUM COMPUTER BOOKS » SALE
o 96702 32 Point Reed Relay Module. ... 350. Ty Sk
5 6800 BARE BOARDS B080Mcrocomputer Expanments
o 9620-0 $45.00 9603-0. -27.00 Bovnecs oy i Gike
s} 9626 0. 45.00 9600.. -55.00 Peanut Butter & Jelly Guide to Compulers.
w 1650-0. 45.00 96103 gggg 8080 Maching Language
7 960! O 50'09 J0L02E0 s estbS” Home Computers Vol. il Sottware
(@) Also AMI EVK System in Stock Starship Simulator
8 : A :
2 P.0.BOX 17329  Irvine, California 92713

OMp TER or fallouts. Guaranteed money back. We stand behind our products.
pROD[JCTS A p\’«\ 1979 CATALOG NOW AVAILABLE.

rollover, lighted shift lock, control, escape and

Model UVs-11E $69.95
Holds 4 Eprori’'s at a time.

Model S-527T...$265.00

work in process and product designs from
PSS.

Phone (714) 558-8813

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quallty Factory tested products only, no re-tests

$1.00 for your copy of the most complete catalog of computer products. A must
for the serious computer user.

MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS
8000 RO VIW e B PeST 7
 —+ s 124 2599 100 14 VNG ST 140n 8T 20
I0A 16.95 21L02 450n:. 30 25 115 b PN NG sk P &T 22
-8 (3850) 1695 | 21102 260n. 59 55 145 | wpawM 60 18P0 ST 3
1895 | 2102 125 15 110 | sPewv W 2PesT 3
CO1Bo2 17.95 | 211 375 365 355 | cePowivi vi 2:PnS 38
HOBOA 0 2112 295 285 265 aBmWiV 4 260057 41
BOB0A AMH7 1995 | 21011 290 270 255 | sPawiw115  28PnST a9
SALE 8085 19.05 | 2114025000 1295 1095 985 | 0PAWMW 149 2GPnSA A
i 1495 | 211413000 895 795 645
” 1295 | 2194L-430ns. 50 675 478
A 1N possiodilaoonsiille a5 7s s TEXTOOL ZERO
TMS 9900JL 49.95 404474041 45008, 8.7 475
CP1600 3895 | Emmazo0n 975 875 795 's"oscsngll'g" FORCE
6502 1150 | EmMmaa02 795 725 625
65024 1995 | EMMman0s 1250 1150 995 | 6P s 550 24 P $750
16100 2985 | swoiceE 795 795 725 | 40P 31025
1395 | wpaatowzon 1095 1025 928
8302P 2495 | ampataciar 109 103 92
8035 1895 | amD9190/1 146 1025
8755 4995 FSC 3h0.4h4 16K ..cn On;' $18 915;::" 5 Dcags': :SEz??TORs o
8748 6995 | 10 1 1
6809 SCALL | P2125/904251450.) 795 735 725 8255 Female 3;:
8086 SCALL | 081w 1CMOS 795 795 725 | dood L .o e
SUPPORT DEVICES | 21000\ C%0% 732 199 728 | oosswam. s ki 295
e R alos R ores B2l T o/ Wi s ko b 4
AME5 )1 At Processor  $19500 | B155 11O wiRam 2 e O g
AM 95111 300 ns 2500 1L2147 Low bower ak Siatc 14,95 ea S0\ Comeauas s
AMIS17 DMA Controller 7195
‘3‘;‘:"’:;;;";:6“'““ i :2 CHARGE COUPLED DEVICES
) X
16K CCO  First me olfered Farchiid 460 CCD
L 1495 1 16K Merory Inow you can experment win CCo | C1S DIPSWITCHES

. | tecnnotogy a1 a reasonabie orce 17 page Appica: | C15206-4 $175 C152068 S195
s roa2 | 1onnote sinpkedwith gach orger Quantay imicd) | CT52065 $175 C15206.9 5195
2995 CT52066 $175 CTS206-10 $195

3884 DMA 4995 1518.95 each (reg. 43.00
8205/745138 Decoder 295 (reg J §TSCETAGNTS
8212 8 61 110 250
8214 Prorty tnt 450 CRYSTALS
e g% Micraprocesaor Timebases TV Game NAKED PC BOARD SALE
8224-4 (AMH21 575 Frequency Pnce  Frequancy Price 2:80 CPU flinaca) $3495
8226 Bus Driugr 308 MHy 5585  6OMM: s ags | BOBOAC 34.95
e e 3% ihaw avs  6iad ags | BKStatc RAM(Logosr 2195
728 S Lare 20 Vi 45 B8536 295 | 6K Stanc RAM2114). . 2995
s e 332 commn 295 100MHr 495 | 32 SancRaM i1 4995
8251 Prog 110 645 BZMMZ 5H5 130MH; 495 I Floopy WO (Tarvelh 3995
8253 inl Twmer 1950 < A%TOMH, 585 1431818 495 Casselte 110 (Tarvelly 2095
8255 Prog 10 Her, 515MHz 150 180MM; 495 | 8K Eorom(2708) 2195
8257 Prog DMA o K tares 495  13432Mw; 595 | 1702 Eorom Boars 300C
8259 Prog int 1795 O 194104MKy  bo8 20 OMK; 495 2708/2716 Eprom (thaca). .. 34 95
8275 CAY Conticiier ioes 4WIsZOMH; 59 21184MH; 595 | 2708/2716EpromWMC) 3000
8273 Frog eyvowa 1998 o 295 27 oy 95 | Reamme Ciock 3495
66 (DM DA TAr AN a35 nsus 495 36 0MH: 595 ACPProto B (3MConn ). 2795
bl o EEY 595  480MM: sos || Biec oSaon oo 1258
100KC 1285 /ector 3 siot 2
6821 PIa 650 = ACP Extender w/Conn 1595
6828 Priosty Iny 895 ’ Video Intertace (SSM) 2795
6834-1 512 . B Enrom 1295 DISPLAYS/OPTO/LED'S Paralle) infertace SSM) . 2795
6850 ACIA 595 # 7SEGMENT » CALC » CLOCKS » 13 Siot MolnevBoa'dMMCllDQS
6852 Senat Adaprar 595 DL 704 (CC). DL 707 (CA) 300° Red 99 | 9501MatherBoaraWhC 2995
58‘5 HD4ESOSCRTCnn  39.95 | FND 357 (CC) 357" Red 99 | 8S0tMother ieipanaabie) .34 D5
=3 mnm |§gg ing 500/503 1CC) 500° Red 99
ND 507/510 (CA 500" Red
63714 1 GMH; OSC 25,95 mom,m:‘ée’, 800" Rea 32 WAVEFORM
6875 825 FND 807/810 (CA) 800" Red 175 GENERATORS
6860 Bus Dnver 239 XAN 3062 500 Green 115
MC68488 1995 1pscar 7731 (CAY 300" Red 9g 8038 Funcren Gen 395
1821 5CD 1% Ram 2500 9 Digu Bubbie Mirw Caic Display .99 Mci024 vCO 203
822 5C0 256 « 4 RAM 1695 9 Dgu Panaiex Display 400" g9 LME66VCO
1824 CD 32 » 8 RAM 995 9 Dt Fluorescent 300" 39 XK206 Function Generator i
1852 CD 8 o 1O 1095 MA1003 12V Auto Clock Moduie 1293 o) OPPY DISK IO
1854 Uart 1095 Berel for MA1003 wiRed Filter 408 F /
:ggf; gg :KOJ :g: MA1002A LED 12 hr. Clock Module 1095 ‘;;:'\f;: L ibooy) 42;-32
? u ec Fioppy X
€520 Pia 750 % MEX DISPLAYS » Encooen DIsPLAYE 1781 Dual Flapay 29.95
6522 Muit 925. HP 5082-7340 Red Hefiadty 8.95 1791 Dual Floopy 3995
£830002 I8 HP 50827300 Red Nym e
530-00: 550 TIL 306 Numenc wikoge 895 TV INTERFA!
6530004 1550  TIL 308 Number w/Logic 895 REACES
6530-005 1550 TIL 309 Number w/logk ags :‘;T :;:z’l " :;g
TIL 311 Hexadecimal 1295  TV-1 Video Inierace
DYNAMIC PAMS MAN 2A 320" Red Aipha-Numerc 595 Microverer 3500
416/4116 16K (16 Pin} 995 MAN 10A 270" Aed Aipha-Numerc 895  M8R Moduiator 3500
Selof 84168 7495
4115 8K (16 Pin. 695
50 4K = 1 (18 Prn) 425
4560 4K 21 33 by b SPECIAL PURCHASE
4096 4K » 1 {16 Piny 195 H
2104 4K x 1 {16 Piry a7s {while supply Iasts)
4027 4K x 1 (16 Pinj 495
1 195 103
5262.. 195  4008L .. 495 21L02-4 (450 ns) 100 @ 99¢ ea.

21L02-2 (250 ns) 100 @ $1.15 ea.
TMS4080 NL 4K Dynamic RAMS
(pullouts) $1.95 ea(prime) $3.75 ea.
1488 Line Receiver 100 @ 75¢ ea.
1489 Line Driver 100 @ 75¢ ea.
1489 House Marked 100 @ 50¢ ea.
1496 L Demodulator 25 @ 75¢ ea.
LM 3900 Quad Op Amp 3/%$1.99
2716 5 volts EPROM 3/$99.00

6
250
S 0s) 3% PUTE PE
825129 256 x 4 (TS). 350
825130 512 x 4 (OC) 6.50 com R SPECIALS
NSC DM7578 32 < 8 295 UST  SALE
CHA T Apple 1) Plus w/16K 1195.  990. | IPSI 1620 Diable RO 3295. 2695,
! RACTER GEN PET 2001-16N 995.  895. | Anadex DP 8000 995. 895,
gg'gggs' :m ‘LJWE; ‘9»32 Exidy Sorcerer w/8K  895.  795. } Centronics Micro P-1 596, 395,
25122003 s fa8s Compucoior Il w/8K 1495, 1395. | Centronics Micro §-1 595 525,
MCMB5 o Cromemco Sys it 5990. 4990, | Soroc 1Q 120 995. 850,
VA 1075 Honzon 1w/16K 1599, 1349. [ Teletype Model 43 1349, 1150.
MCME574 1450 TEI P1208 w/32K HiPiot Piotter 1085. 899
MCMB575 1450 dual tioppy & CRT HPot Digitizer 795, 735,
{1 avally 4995 2995 | Intertube |l 895. 784,
UARTS/USRTS Pascal Microengine 2995 2385 | Prac Tech, SOL-20 $1095 00
TA1602B (V. 12v) 395 -
AY51013 5V, 12v) 5
AVS1014A/1612 (5-14) 225 +* LED's % OPTOISOLATEAS +. TV CHIPS/SOUND
AY51015A/1863 (5V) 695  LEDS Red. Yeltow. Green . 185 5/100  Av38500-1
TMS 6011 1SV, 12) 550  MCT 2 Photo XSTR HFE 250, 30V 99 Avgﬁls c‘ﬁfgﬁfﬂr s; gg
IMBa02 795  4N25 Photo XSTR HFE 250, 30V 129 Av386031 Roaoiace Game 8,95
IM6403 895  4N33 Pnoto Darkington 175 AY386051 Wartare Game  9.50
2350 USAT 995 FPT110BPhotoXSTRFlatLense  SALE4/100 AY38606 | Wieou Game 530
16718 Astros 24395 AY: Snooting Galery. 8 95
SALETR1472B ............. %95 MONTHLY IC SPECIALS Aggi?lo:mm- Cochet So.ma‘”s
BAUD RATE GEN LF13508 JFET Anloa Mt 8 bit 195 SN76477 11 Sound Generates 395
peiaatt 11.95 CM7208 Seven Decade Counter 17.95 MM5320/21 TV Synch Gen  9.95
1495  ICM7207 Osciliator Controller 695 MM5369 Prescaler 395
wotsat 945 |gu77o475 Precision Sto/Watch Timer.... 2295 LM1889 RF Moulator 395
ICL7107 3% Dign A/D (LED). 1495  MM571000 NSC Color TV
KEYBOARD ENCODERS  CL8211 Voltage Relerence 195  Game 895
e 1375  LM390 Battery OP. Audio Amg /100  MMS7104 Clock Gen 375
AY5-3600 1375 LM1850 Ground Fautt IC ... .31.00  RF Modulator widudio 8.95
LM1800 Phase Lock FM Stereo. 1.
’7?009‘2525 '332 LM1820 .M‘E’m‘;‘ s s 3,’.88 Al Shoments rcm; UPS Orders
‘9. under $100 00 add 5% handing and
7aC923 ‘995 DS3625 Dual Mos Sense Amp. .. ... 250 e Orders over $10000 aca
25% handing & postage st
A/D CONVERTERS 140818, 4/19.95 10147ECLRamM ..995 (hage M. 4 Amenwan Esprer
8700 8 bd Binary 1950 1488/1489 2/1.99 LFAS6HBIFal .. 3/1.99  COD accepim » 25%. depost Cai
8701 10 bl Binary 2200 22 Pin S/T Socket 10/1.00 MCM14505... . 895  ftornia Resxlents add 8% tax Foreign
8703 8 bt 1S 1350 8223 Prom 295 74589 199 Owders ada 6% handing A parls
8400 Vot 10 Freq Cony 735 MKs0t4 Cac | 209 7410IN €/1.98 pome lactory fested guaraniesd
8750 3-1/2 Dt BCD 1% Tat4IN 3/199 75452N .8/199  Add 35 cents tor Dats
1408L6 6 L 395 6/8728 .239 T41N-14, 10/1.99 ol g Wy ey g
140818 8 tul 595 95H9O...., ..'995 555CN. Siagal for N S
DACO! A/D. 585 8281 50 556CN. 3188 change T wihou notice

Retail Store. Open Mon. — Sat.
Located at 1310 “B" E. Edinger,
Santa Ana, CA 92705

TWX: 910-595-1565
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RADIO-ELECTRONICS

'CARBON FILM 14W-5%1 {001

ans Jors [oms [ o | ome | oms | ows | G | oes
2.7 1 47 20( 82 3600 15K 62K 270K
1.0 51 2( 910 13900 16K 68K 300K '
1.3 56 24 1000 4300 18% TSK 330K !
3.6 15 62 7 1100 4700 20K 82K 360K
3.9 16 68 304 1200 5100 22¢ 91k 390K
4.3 130¢ 00 24K 100K 430K
4.7 1 620 27K 110K 470K
5.1 ¥ 6800 30K 120x 510K
5.6 4 1 7500 33K 130k 560K
6.2 110 4 2000 820 36K 150K 620K
6.8 3 12 9 39K 160K 680K
7.5 33 13 0 240 10 43K 180K 750K
8.2 36 4 47K 200K 820K
9.1 9 16 8 C 3 12K 51K 220K 810K

10 43 18 0 13K 6K 240K 1.0M

HIGH QUALITY--LOW QEM PRICE

5for .25 [10 for 40{100-$1.60 —~1000-

one one at 314

value value {100 per value 2

CMOS BOARD *2.95

CONTATNS !

4553 3 digit decade counter

4511 bie lstch 7 seg. decoder
driver for LED display

4060 omeillntor wflé stage binary
ecounter,

4011 CHOS gate

2 switches, resiscors, capacitors.

HP 2 digit LED display

TN 8, 600V ——

TRIAC ea.99¢ ten-$9.50 $89/c

BISTABLE RELAY OPTO ISOLATOR G“e‘;vhséusuml DlaDEs
A mon ot |\ F0820 G DIP| U 1
kanq Tite (1x106%9! WILL DRIVE A TTL GATE diodes Leads trimmed
High Speed { WITH TEN MA LED CURRENT| for pCB mounting.

rmetically sealed

Tl .| 69%ea ten $6 40 for $2
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P.U-T.UNUUNCTIO »

Prime znsozs%

50%a.,ten $4-, 100-330

o 434
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NATIONAL CLOCK MO:
12HR, ADIGIT, ALARM, M/ XPHE,
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§PO BOX 41778

SEND FOR FREE FLYER TODAY

$5 minimm order, add $1 handiing charge to orders

ramenfo Tess than $10. We pay post or UPS on domestic orders
. . over $10... BAC K anc VIS accepted, $15 miniem
and xh'pninq s added. . npen lttwntl l(:.al.ﬂ rom
Califormia o sl it 1

SAWE DAY SHIPMENT- u]lp’nnl (us) 33! Zlﬂ .
4811 Myrtle Avenue, Sacremento, CA 95841
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AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning. Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, 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

UR TAPE RECORDER

Top quality AC-DC cassette recorger,
modified to provide 5 continuous
hours of recording and playback of
true fidelity, distortion-free sound on
each side of cassette for a total of
10 hours. Unit has many special built-
in features. TDK D-C180 cassette
supplied. $155.00*

PHONE RECORDING ADAPTER

Z

Record incoming and outgoing calls
automatically with this all solid state
unit connected to your telephone jack
and tape recorder. Starts recording
when phone is lifted. Stops when you FCC
hang up, making a permanent record. Approved
Easily installed. No monthly charges. $24.50°
D 0 V »
ONTROL SWITCH
Solid state. Self contained. Excellent
adjustable sensitivily. voices or other N
sounds activate recorder. Uses re-
corder mike or remote mike. 2% x 1% .
X Ya' $24.95*
Phone call Adapter $24.50*, VOX $24.95*. (* pius $1.00
ea. postage & handling), 10 hr. Recorder $155.00* (* plus
$4.00 postage & handling). California residents add tax.
Mail Order, VISA, M/C, cod’s okay, quantity discounts
available. Money back guarantee. Free data.
AMC SALES, Dept. 19 9335 Lubec St.,
Downey, CA 90241,

=

Box 928
Phone (213) 868-8519

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, etc.

® Our cotolog shows how. Instalt your own
alarm systems ond devices ond sove $$85. We
offer FREE write-in engineering service.

G Lowest Prices on Relioble, High- Quality
Alorm Systems and Devices

Box 82802-RE Lincoln, Ne. 68501

DELTRONIKS

1. EMM 4200A, 4K Static RAMs, Ceramic
A local memory Dboards manufacturer
closed. We Dbought the new memory
boards and tool these 4200A static RAMs
out. They are tested and 90-day
guaranteed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea.,
32/$160.00, 300 pieces or more $4.50
ea.

2. Static RAMs MK4104 4KX! (350 nS)

Burdex Security Co.

Lt QY e § o= cad B ] wan $4.00 ea.
3. Power SCR's (GEC50A) 100 volt @ 110
AMAPSs . £ 5. Tnl o PNkl B s $6.95 ea.

4. Squirrel Cage Fans (Howard). $7.00 ea.
5. Power Diode IN1202A, 200 volt @ 12
AT m- @l b - 0t e He it o me 4 for $1.00
6. LM 323 5 Voit 3 amps, voltage regu-
lator 4.95 each or 10/45.00.

7. Super Saver, Micro PD4 11, Ceramic 4K
x | dynamic RAMs. . . .. .8for $10.00.

—

DELTRONIKS

PO BOX 29363 o=
ATLANTA, GA 30359
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save on gas'

Enjoy the benefits of 20% better gas
mileage, quicker starting, elimination of
tune-ups, reduced pollution, and 50,000
miles on plugs and points.

Update your car with a TIGER solid
state electronic ignition system. Easily

installed in 30 minutes

new cars.

Tiger 500 CD
Assembled
Simplikit

€ven on

Postpaid USA.
Master Charge & Bank Americard accepted.

il
Tri-Star Corporation

Phone (303) 243-5200
P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 13 ON FREE INFORMATION CARD

POTTER BRUMFIELD
4 PDT RELAYS

® (4 pinstyle
@ 3 amp contacts
® 24 voitd ¢ or
® 120vaitac

coll

$1.25 each
specity coil voitage
LARGE QUANTITIES AVAILABLE

LINEAR SLIDE POTS
fl * aoprox 1% nch long
*13/8wch slide
- 10K o 20K

10 MEG POTS
«Standard % watt Size
*%" Long Shaft

4" Dia
25 For $5.00 4 For$1.00

Knobs tor Slide

Pots 20¢ asch | 75¢ Each

® 3-1/2inchlong @ 2-3/4 Inch siide

COMPUTER GRADE
CAPACITORS
All Brana New

® 53.000 mg 15 vac
3"x6" $2.00

® 6.000 M0 7S vdc
341747 $2.00

# 3 000 mtd 150 vde
2:1/2'x4:1/2" $2.00

® 1,700 mtd 150 vdc
2-172"'x4-174" $2.00

® 100,000 mta 6 vac
2:1/27°24-3/4" $2.00

50¢ each SPECIFY VALUE
et 3L UR L S Gl LS|

ELECTRONIC SIREN

MODULE $7.50 Each
12 - 15vac 400 - 750 ma
warbie sound @ 110 ob
sweeping 1000 - 2300 cycl
will anive two 8 ohm spks
2-1/2ha 1-1/4" high

HEAT SINK DRILLED FOR
TWO TO-3 TRANSISTORS

Approx.
4 x4"x1"

SPECIAL PRICE $1.50 each

SOK AUDIO SLIDE POTS

16 for $1.00 =3

12 MFD TANTALUM
svoiis  CAPACITORS

10HM 175 WATT
WIREWOUND RESISTOR

ﬁ $1.75 each i

8% long. 1-1/8" dia.

HOUSE MARKED

DARLINGTON

TRANSISTOR

16 Amps 60 Valls T0-3

150 Watts

Simular to: MJ4030 PNP  §1.50
MJ4033 NPN  each

Specify NPN or PNP

SPECIFV SAMOPS gﬁ WATTSS o7 |

SIMILAR 10
PNP TP AZINPN
TIP 126 PNP
75¢ each 0
= et T
ROTRON 3 BLADE
COOLING FANS
* used bul lully tesled
115 vac 14 wais
*45/810ch x 3§ 578 incn
11 1/2inch
$8.00 each

905 S. Vermont Ave.
Los Angeles. CA 90006
(213) 380-8000
Store & Worehouse Hours

9 AM - 5 PM
Mondoy thru Fridoy

ALL ELECTRONICS CORP.

SEND FOR OUR FREE FLIER

Quaontities Limited

¢ Min. Orcer $10.00

¢ Add §150 Shipping USA
e Colf Res Add 6%

* Same Day Shipping with
Cert Check.or M/O

CIRCLE 6 ON FREE INFORMATION CARD
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Low Cost...High Performance

600 mHz COUNTER

DIGITAL MULTIMETER

Low cost, high performance, that's the DM-700. Unlike some of the
hobby grade DMMs available, the DM-700 offers professional quality
performance and appearance at a hobbyist price. It features 26
different ranges and 5functions, all arranged in a convenient, easy to
use format. Measurements are displayed on a large 3" digit, % inch
high LED display, with automatic decimal placement, automatic
polarity, and overrange indication. You can depend upon the
DM-700, state-of-the-art components such as a prec:sion laser
trimmed resistor array, semiconductor band gap reference, and
reliable LS| circuitry insure lab quality performance for years to
come. Basic DC volts and ohms accuracy is 0.1%, and you can
measure voltage all the way from 100 pv to 1000 volts, current from
0.1 pa to 2.0 amps and resistance from 0.1 ohms to 20 megohms.
Overload protection is inherent in the design of the DM-700, 1250
volts, AC or DC on all ranges, making it virtually goof proof. Power is
supplied by four 'C’ size cells, making the DM-700 portable, and, as
options, a nicad battery pack and AC adapter are available. The
DM-700 features a handsome, jet black, rugged ABS case with
convenient retractabie tilt bail. All factory wired units are covered by
a one year limited warranty and kits have a 90 day parts warranty.

Order.a DM-700, examine it for 10 days, and if you're not satisifed
in every way, return it in original form for a prompt refund.

Specifications

DC and AC volts: 100 uV to 1000 Volts, 5 ranges

DC and AC current: 0.1 pA to 2.0 Amps, 5 ranges

Resistance: 0.12 to 20 megohms, 6 ranges

Input protection: 1250 volts AC/DC ail ranges fuse protected
for overcurrent

input impedance: 1C megohms, DC/AC volts

Display: 3'% digits, 0.5 inch LED

Accuracy: 0.1% basic DC volts

Power: 4 'C’ cells, optional nicad pack, or AC adapter

Size: 6'W x 3''"H x 6D

Weight: 2 Ibs with batteries

Prices

DM-700 wired + tested
DM-700 kit form

AC adapter/charger
Nicad baftery pack
Probe kit . .. oL

TERMS: Satisfaction guaranteed or
money refunded, COD, add $1.50. Min-
imum der $6.00. O

The CT-70 breaks the price barrier on lab quality frequency counters.
No longer do you have to settle for a kit, half-kit or poor performance,
the CT-70 is completely wired and tested, features professional
quality construction and specifications, plus is covered by ..one year
warranty. Power for the CT-70 is provided by four ‘AA’ size batteries
or 12 volts, AC or DC, available as options are a nicad battery pack,
and AC adapter. Three selectable frequency ranges, each with its
own pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz. All switches are convemently
locatec: on the front panel for ease of operation, and a single input
jack eliminates the need to change cables as different ranges are
selected. Accurate readings are insured by the use of a large 0.4 inch
seven digit LED display. a 1.0 ppm TCXO time base and a handy LED
gate light indicator.

The CT-70 is the answer to all your measurement needs, in the
field, in the lab, or in the ham shack. Order yours today, examine it for
10 days, if you're not completely satisfied, return the unit for a prompt
and courteous refund.

Specitications

Frequency range: 10 Hz to over 600 mHz

Sensitivity: less than 25 mv to 150 mHz
less than 150 mv to 600 mHz

Stability 1.0 ppm, 20-40°C; 0.05 ppm/°C TCXO crystal
time base

Display: 7 digits, LED, 0.4 inch height

Input protection: 50 VAC to 60 mHz, 10 VAC to 600 mHz

Input impedance: 1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range

Power 4 'AA cells, 12V AC/DC

Gate: 0.1 sec and 1.0 sec LED gate light

Decimal point Automatic, all ranges

Size: 5"W x 1%''H x 5%"D

Weight: 1 Ib with batteries

Prices
CT-70 wired + tested ................... S, .
AC adapter .
Nicad pack with AC adapter/charger .

Telescopic whip antenna, BNC plug.......
Tilt bail assembly.
CT-70 Kit Form ....

rams2y 2lecuonics

BOX 4072, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL
(716) 271-6487
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N

7400 TT'. TELEPHONE/KEYBOARD CHIPS
AY 58100 Push Button Telephone Dialler 14.95
SNTATON Vit rome mco AY 54200 Reoertory Dialier 95
SNPAT2N Zg AY 5950 MOS Clock Generator 4.95
srmooN SN7473N % SNT4160N 89 I nc orpor at ed AY 52376 Kayboard ncoder (88 keys .95
o 18 SNTATSN 35 SNTATGIN 89 Loteiila R evlodidEncodangiloibevs o
E ard Encoder y
o R0 SRR 9 SNIQEENR 1es Z80-4MHz Smgle Card Computer ey Keyboard Encoder (20 keys £
SNTAN .18 SN7ATN  5.00 sn7aten 89 Crammcr's S Cad Camdutts 4 compes compute i bins e 1CM CHIPS
SNTAOSN 20 SNT4BON 50 SNTAMESN .89 Fower of the Z 0 and the loxibBiY of the § 1 e desratd com. || [CM7045 CMOS Precision Timer 24.95
SNTAOSN .29 SN7482N 49 SNTAIB6N  1.25 putet enresament ICM7205 CMOS LED Stopwatch/Timer 19.95
SNP407N 23 SN7483N 59 SN74I67N  1.95 The card otiors € Wz specrtion, BK Byten of onboord 2718 PROM, ana 16 | (CM7207 Osillator Controtier 7.50
SN7408N 20 SN7485N .79 SN74170N 159 un = RS 12§ \CM7208 Seven Decade Counter 19.95
ZN;AO%N .zg sum;r: 1715 533“353 s.go e | tcM7209 Clock Generator 6.95
N7AT0N o 3N748 1.75 SNT41 1.25 mena o ronore for S
SNTAIN 25 SN a5 SNZATN 89 S ety et g NMOS READ ONLY MEMORIES
SN7412N 25 SN7481N 53 SN74175N 9 ! $488 The Mennter 8 Contrel BASIC are svsdabie in twe ROMs (Mod s MCM8571 125 X 9x7 Asc" Shmd with Gregk ‘3%
SNTAIN 40 SNT49N a3 SNTAITEN 79 prers gk MCME574 128 X 9 X 7 Math Symbal & Pictures 13.50
gx;:“gx ;u 3';515‘}: .43 3»&;4:%: ‘.72 SCC-W lassembiod! $450.00 | MCM6575 128 X 9 X 7 Aiphd Control Char. Gen 13.50
A L 4 —
smm s 3 R o L T MISCELLANEOUS
SN7420N .20 SN7496N 65 SNZaBIN 105 | RN e - Bous Rarer 11018 76 400 Gattvare smactabiel  Vacaored fevenopte TLO74CN Quad Low Noise bi-fet Op Amp 249
SN7421N 29 SN7497N 3.00 SN74182N 79 :m C-';-x“n 8K By iws located fram sddrms ;:..‘.'L T 200 moset. 85536 TL494CN Switching Roqula 4.49
SN7422N 3 SN74100N 89 SNZ41BAN  1.95 B ) sirelthosiems N ' TL496CP Single Switching Regulator 1.75
swen 2 SNISOIN 35 Sar i Rk e, T s e Vet PR e 1 11€90 Divitie 10/11 Proscalor 19.95
N7425N 2 SN74109N .59 N4 7000 1 T96F 95H90 Hi-Speed Divide 10/11 Prascaler 11.95
SNMZEN 28 SNTATIEN 105 SN7A1BBN 3,95 | MAMTres dous. sunc Oreeon i GEC N33 Photo-Darlington Opto-lstator Q)
SN7427N % SNT412IN .35 SN74190N 1.5 s MK50240 Octave rm Generator 1750
SN7429N .39 SN74122N 39 SN7419IN 125 0S0026CH sﬂfm 2-phase Mos clock driver 3.75
SNTAION 20 SNT4I2IN a9 SNT41GN .79 D|SCHETE LEDS TIMEX T1001 TIL308 27+ g num. display wineg. logic onip  10.95
4 SN2419N .78
SNTAIN % SNZ41258 49 . LI0UID CAYSTAL DISPLAY MM5320 TV Camera Sync. Generat 14.95
SNP43TN 2 SNTAT2BN .49 snrattn 89 o wd 581 125+ CLASS Il MM3330 4% Digit OPM Logic Block (Specml) 395
SN7436N % SNTa132N 75 SNTAI9N .69 125" dia. L, Lot10/111 3% Digit A/D Converter S, 25.00/s6t
XC556G  green 4/81  XC209R red 581
SN7439N 25 SN74136N 75 SN74196N .89 MC14433P 3% Digit A/D Converter 13.95
SN7440N 2 SN74141IN ) SNT4197N 89 XC556Y  yeliow 4/81  XC209G green 4/$1 -
SNTAIIN .89 SNTA1N 205 SN74198N 149 ] XC556C  clear 4/81 XC209Y yellow  4/81 LITRONIX (SO-LIT 1 SN 76477
N SNZAMN 295 SHetEy L0 b A CEY e 185" dia. Photo Transistor Opto-lsolator SOUND GENERATOR
SNT44. 75 SN74144N 295 SN74 4. Generates Compiex Sounds
SN7444N ” SNIA1SN 79 SN7425IN 99 | XC226  green 4851 ;gg‘ggg 'uergen %ﬂ (Same as MCT 2 or 4N25) e 2ot o < P el 04
SNTASN 75 SNTAUIN 195 swazion 7o | XC22Y  yelow  a/st XEHRD UL 49¢ each $3.95 each
SNT446N 69 SN74148N 1.2 SN7a2B3N  2.25 76" dla, XC526C  clear 4151 4 0IGIT - 6" CHARACTERS -J9 each
SN7447N 59 SNT4ISON 69 SN74284N  3.95 | MV10B red 4/81 n THREE ENUNCIATORS TV GAME CHIP AND CRYSTAL
SNT448N 7 SNA1SIN 59 SN74285N  3.95 085 dla. 190" dla. 2.00° X 1.20” PACKAGE (e e i
SN7450N 20 SN74152N 59 SN7asesN 69 | yusy Treg 661  XCINRA red 5/81 INCLUDES CONNECTOR AY-3-8500-1 and 2.01 rystal (Chip & Crystal
SN745IN 20 SN74183N 59 SN7ABEN .69 XC111G  green 481 issi cludes score display, 6 games;and select angles. etc, 7,35[8
SN7453N 2 SNT415AN g SN743IN .69 INFRA-RED LED XCI1Y  yeliow 4/$1 Q00T s ssiva $7.95
SNTASIN 20 SN7AtSN 79 SNTAIEN 6% H/4"1/4%01/16” iat XCI11C  Clear 4/$1 T1001A-Retlective 825 XR205 - XR22420P 1.50
SNTSA 25 SNZ41SEN 73 SN74330N 185 581 Xl Xosts 520
N74 1.95 -
SN7460N 20 SN4ISTN 65 SN74393N DISPLAY LEDS ;:335055 i sy xsgf, sgg
— i c— TYPE POLARITY PRICE POLARITY WT PRICE . " 206 Y k
CD4000 7 C /MOS 04070 To| MAN1  Common Anoce-red To 0% 6730 GCommonAnodsred =1 560 .99 ;255256 i XR1800 3.2 ;:ﬂg‘;’ oy
C04001 2 C0407 23 [ MAN2 5 x7 Dot Matsix-red W0 495 MANGTEO  Common Camoce-es0D. 550 oo | XAEE 3 XR2206 4.4 Xhna 18
04002 23 04028 4072 49 | MAN3  Common Cathode-red 125 25  MANG6S0 Common Cathode-red =} 560 99 e L xsgzw 2 XR202 360
CD4006  1.19 i 115 04076 139 MAN4  Common Cathods-red 187 195  MAN6760  Common Anode-red S0 99 R 25 XR2208 5.2 E
D007 2 04030 a9 CD4081 23 | MAN7G  Common Anode-green 30 125 MAN678)  Common Cathode-red s0 g9 | XR13i0P 1.95 XR2209 175 i
C04009 49 004035 o Co4082 23 L MAN 7Y Common Anode.yeiow 0 99 DL CommonAnodenec =1 300 99 NSRS XR2211 - 5.25 s )
C04010 19 o040 119 04093 99 | man72  Common angge-ren 30 99 D74 Common Catnode-red 30 99 | XAMEE 1.5 XAz212 4.3 Xa e
gmm 1 7 ggao« 125 hc‘%mzeos ‘2.49 MANT74  Common CaMode-red 300 125 pLrer Comman Anoge red 30 o9 | _XA1483 1.95 XR2240 _ 3.45 :

't .25 4042 99 14 4.95 MAN §2 Common Anode-ysliow 300 49 DL728 Common Cathode -red 500 1.49 DIODES TYPE YoiTS W PRICE
CD4p13 39 CD4043 .89 MC14410 14.95 MAN 84 Common Cathade-yellow 300 99 DLT4 Comman Anode-red 600 1.26 1N4002 100 PiV 1 AMP 12/1.00
CD4014 139 CDagad 89 MC1441) 14,95 | mAN 3620 Common Anode-orange 300 49 OL46 Common Anode-red = 1 630 149 | TYPE  vours w PRICE 184003 200 PIV 1 AMP  12/1.00
o015 119 CDdDi6 179 MC1e419  4.95 ¥ MAN 3630  Common Anode-arange = 1 300 .99 DL747 Common Anode-red 600 149 § IN746 33 400m  47.00  INADOA 400 PIVTAMP 12100
€D4016 49 04047 2.50 MC14433  19.95 § MAN 3640  Common Cathode-arange .300 99 DL749 Common Cathode-red = t 630 1.49 | 1N751 5.1 400m 4/1.00 1N4005 500 PIV 1 AMP  10/1.00
4017 19 04048 1.35 MC14506 75 | MaN 4610 Common Anode-orange 300 99 DL750 Common Cathode-red 600 149 | IN752 56 400m 4100 1N400S  BOOPTV Y AMP  10/1.00
C04D18 99 C04049 49 MC14507 99 § MAN 4640  Common Cathode-orange 400 99 DL338 Common Cathode-red 10 35 1 IN7S3 6.2  400m 4/1,00 N4007 1000 PIV 1 AMP  10/1.00
€D4019 49 CD4050 49 MC14562 1450 | MAN 4710 Common Anove-red 400 99 FND70 Common Cathode 250 69 | IN754 68 400m 47100 N3O0 50 200m  6/1.00
C04020 1.19 CD4051 1.19 MC14583 3.50 MAN 4730 Common Anode-red = | 400 9 FND358 Common Cathode = 1 357 9 INT57 0.0 400m 4/1.00 1N4 148 75 10m 15/1.00
CD4021 1.39 €D4053 1.19 €D4508 3.95 | MAN 4740 Common Catnode-red 400 99 FND359 Common Cathode 357 75 | IN758 12.0 400m 41.00 NS4 35 10m 121.00
04022 119 D056 295 CD4510 139 § MAN 4810  Common Anode-yeliow 400 99 FNDS03  Common Camode(fNDS0O! 500 .99 | 1vess g2  eoom 4100 tNTB 59 tw 28
go:gﬁ ;g CD4059 9.95 CD4511 1.28 § MAN 4840 Common Cathode-yeliow 400 99 FND507 Common Anode (FND510) 500 99 | INgs5 15 400m 4/1.00 1N4T34 56 w 28

0 CD40B0  1.49 04515 2.95 | MAN G510 Common Anode-orange-D.D. 560 99 5082-7730  Common Anode-red 300 99 | NS232 56  500m 8 N7 62w 2
€04025 23 D465 7 04518 120 | MAN 6630  Common Anode-orange = 1 560 .99  HDSP-3400 Common Anode-red 800 150 | n523¢ 62  500m 20 N6 68 tw 2
CD4026 2.25 €D4068 .39 CD4520 1.29 § MAN 6640 Common Cathode-orange-D.D. 560 .88 HOSP-3403 Common Catnode red 800 1.50 § 1N5235 68  500m 28 1N4738 82 1w 28
04027 69 D406 45 CD4566  2.25 | MAN 6650  Common Cathode-orange = 1 560 .99  5082-7300 4 x 7 sgi Oipt-RHOP &0 1995 | 1Ns23 7.5 500m 28 N2 12 tw 28

MAN 6660  Common Anode-ocange 560 .99 5082-7302 4 x 7 Sgf. Dign-LHOP 600 19.95 1N5242 12 500m 28 1N4744 15 1w 28
74C00 39 74 coo 74C163 249 § AN 6680 Common Camode-orange 560 .99 5082-7304  Overrange character (1) 600 1500 | 1N5245 15 s00m 20 INFI83 50 PIV 35 AMP 1.60
;:ggf 1]’3 - Z:E{?; g;g MAN 6710 Common Angde-red-D.0. 560 99 5082-7340 4 x75ql OgitHexacecmai 600  22.50 § tN4S6 25  40m 6/1.00  INTIB4 100 PIV 35 AMP 1.70
/ 1N4SB 150 7m 61.00 N85 150PIV35AMP 170
w5 e iox i3 | RCALINEAR T~ onouumon T cloocowes | woronos | s i i 2 Wi @i in
74014 1,35 ;:c??" ;:g;gg 249 Reaaoar 245 casoseN 200| CHIPS/DRIVERS | mmsaos $4.95 [MC1408L7 $4.95 - -
74020 9 C 795 Noaz0231 256 CA30S3N  1.60| MMs5725 $2.95 | MMS311 4.95  MC1408¢8 578 SCR AND FW BRIDGE RECTIFIERS
B = enam e oE ome WMER e shel meay i ne
74048 2.49 740157 740926 8.95 gﬁggﬁ:; “ 33 ﬁ?‘;g;‘ LR gzggg‘; i‘;‘; msm 695 | MC3061P 3.50] C¥M 354 @ 600V SCR 1.95
74673 89 74160 80C95 150 Reas0son 325 CA3MOT 125 | DMs8s) 75 | MMs3te 9.95 [MCA016(74416)  7.50f  2N2328 1.6A @ 300V SCA -50

4c73 89 740161 80097 L0 ACh060N 325 CASISOT 15| OMasss 75 [MMS369 2.95 | MC4024P 395] MDA 980-1 12A @ 50V FW BRIDGE REC. 1.95

73N T 75 TN o [ cazoeor 5 CASMOIN 59| 9374 7 seq. MM5387I1998A 4,95 | MC4040P 6951 wDA 980-3 12A @ 200V FW BRIOGE REC. 195
LM106H LINEAR LM7HIN 39 fcA3081N 200 CA36OON 350 CA LED orver  1.50 €T 6.95 ) MG4044p 2 - HS Py T

astoINC Sl oaicoul o8 SAH LD ool L7 ; g
aaw g Latag o e IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS MPSA0S 30 gnwss 283905 100
T = LM340K-24 135 fhzeon - 124 2549 50100 1-24 2549 50100 § MPsADS 5100 MJEINSS 1.00 2N3906 41.00
M3 1.00 t"‘g:g}'g “gg LMT41CNM "35 BolnlP $17 16 15 22pm LP § .37 36 35 | mser 61.00 783382 57100  2N4013 3/1.00
LM30SH 50 e 2 (M741-1aN 39 | 1emle 20 g 18 ” Upnlp .38 a7 38 f nses 6/1.00  2N3398 51.00  2N4123 6/1.00
(MIOTONM 35 IM340T-12  1.98 M7a7m 79 | 1Beme 2 20 BpinLP 45 M 43 | 4408 175 pNIseT 3/1.00  PN4249 4n.00
LMIOBCN/H 1,00 LMMOT 15 125 Lwraone 39 | BBemtP 29 8z Bpintp .60 5 58 | an4t0 175 pNases 4100 PN42SO 400
v vl s Iiaton. 185 |0ele 3w 30 SOLDERTAIL STANOARD (TIN) 40pintP 63 62 st | doems 175 pN3seg 4100 2M4400 411.00
M30%K 125 LM340T-26 1,25 LM1458CNMH 59 § 14pnST  s27 25 2 28 pnST § .9 % 8 gngw ""gg MPSIBIBA  51.00  2MA401 4/1.00
LM3IOCN 115 LM35BN 100 MClBeN 195 §16onST 0 27 25 36 pin ST 1.39 126 115 D0 [ st B 00) B A02 00
LM3NINH 90 2N2221A 41.00  2N3704 5/1.00  2N4403 41.00
sy LM3TON 195 MC148ON 195 [ ispmST 35 3 30 40pn ST 159 a5 o BRI o) asid s 2 Ty

1.95 LM373N 2 LM1496N 95 [2aomST 49 2 k : :
Ean | o T sy Gy s SOLDERTAIL STANDARD (GOLD) - PN2222 Plastic 7100 an3705 500 245086 4100
LMIIBCNM 1,50 LMBBON 125 mcrasce 30 [ Son S 830 7 4 o 88T ] anasem 4100 MPS3705 51.00 285087 il o2
LM319N 130 LM380CN o M1 N 195 §14PnSG 35 32 29 28pn 56 1.10 1.00 %0 MP52368 5/1.00  2N3708 5/1.00  2N5088 41.00
LM320K6 135 LM3BIN 179 weso 295 fiSons A 3 @ D s PSa R 65 140128 ] e 4100 MPS3TOG 51100 25089 L
IM32K5.2 135 Lzk &5 (M 150 | 'EOnSE 52 47 3 40pinSG 1.75 1.59 145 1 2n2906 41.00  2N3707 51.00 285129 5/1.00
hsz0cts 136 Mson 6 Lwoowawon s |lniw s @ x WIRE WRAP SOCKETS 2 w o | Moot Tim mama e maie o

i . 10 pin WW .45 4 7 pin WW § 95 - . k 3
LM320K-18  1.35 NES29A 4.95 LM390SN  1.43 [ qq ::: wW 39 38 37 (GOLD) LEVEL #3 4 gin WW 1,05 95 .85 | onog2s S/1.00  N3725A 100 2N5139 §/1.00
LM320K-24 1,35 NES3THA  1.65 LM3YOSN  1.25 |16 pnww 43 2 N ” ze pin WW 140 1.25 110 § Mue29s5 125 2Mame 225 2NS110 51.00
LM3207-5 1,25 NES36T 6.00 MC5558Y 59 |18 pin ww 75 'ee ‘52 36 pin WW 1,59 145 130 F 2N3053 201.00  2N3823 1.00 2N5449 3/' 00

tmgggygl 1 gs NES40L 6.00 80388 495 | 20 pin ww 40 pin WW 175 155 1.40 2N3903 31,00

M320T8 125 NESUN 495 LM75450N .49 AMIC
Bt B0 @ £14 WATT RESISTOR ASSORTMENTS — 5%|CAPACITOR :xiix CORNER
LM320T-15 1 NESSSV a9 75452CN 39 (] 100 9
LM3T-18 1.5 NES56N K] 75453CK 39 g %

0 OHM 12 0HM  150HM 18 OHM 22 DHM 10pt E 03 001.F 1

LM320T-24  1.25 NESE0B  5.00 75454CN 39 3 22 pf B0 0 ek 8 o s
LM32IK5 5,95 NESGI8  5.00 754910N g || SR Sea 270HM  S3OMM  JGOHM  470nM 56 OWM sopcs $1.75 e 0504 0 0F 05 04 035
LM32a8 149 NES628 5.00 75482CN 89 68 OHM 82 OMM 300 OHM 120 OHM 150 OHM 100 pt 05 04 03 J022uf 06 05 04
EMIIN % NESSSNH 125 75483N 89 ASST. 2 Sea. 150 OHM 220 OHM 270 OMM 330 OMM 390 OWM sorcs  1.75 2200t g w0 owr 06 05 04
LM340K-5 1,35 NESGECN 175 75494CN 89 470 ot 05 035 q2 08 o7
LMMOK-6  1.35 NESSTV/H 199 RC4136 125 170 OHM. 560 DHM 680 OHM 820 OHM 1% 100 vou MYLAR FIUI wncmms !
LM340K-8 135 NESTON 495 AC4151 3.95 ASST. 3 5ea. 1.2k 5K 1.8K 2% 2.7 50 PCS 1.75 001m# 12 .0; w ' ;3 1008
LM34OK 12 1.35 Ltk g9 RC419¢ 495 3K 3 4k K 6.8K foou $omow s o) AL 8
LM340K-15 135 LM709NH Aca1ss 4.49 ASST. 4 Sea. 82K 10K 12K 15K 18K 50 PCS 1.75 :mm' “2 "0 '8; .;;m 27 '2? ;;
741500 2 7415138 2K - a3 39 R mm mmo TANTALUMS (SOLIO) cmcnons
741501 2 MLSOOTTL (IEIES ¥ AssT.5  se s 68K i ok sopcs 1,75 e Sy 2
AR T | RS - . clE firiE 3313
741503 2 g 7415155 89 50K 1 20k 270K 330K 205 | 3725V B 3
740804 % LS & 7aL5157 89 | ASST.6  ses sk amx seok ssok 820K sorcs  1.75 303y @ iy G s 2 3
g = o Al A I " (M 1sM LaM 2n4 B8/ R I TV 75 68 59
70500 & 741574 45 7415162 125 ASST. 7 5ea. 2.7M 3.3M 3.9M 4.7 50 PC§ .75 1.0/35V 28 23 A7 26V 75 60 50

1 MINIATURE ALUIWUM ELECTROLYTIC CAPACITORS
74810 2 741875 e rasies 151 ASST. BR_Includes Resistor Assortments 1-7 (350 pcs.)  $9.95 ea. Axlal Lead
s 75 e = . . 1.28 7750 B o3 0 v R g
741513 59 e > 7ALS17S 99 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ 101507 6 e ersv B
741514 1.25 h e ;jg:g(‘) 245 | calit. Residents Add 6% Sales Tax 1980 Catalog Available — Send 41¢ stamp 3.3/50V a4 92 09 10A6v 45 13 10
G 35 740586 4 > 1 Postage— Add 5% plus$1 Insurance (if desirod) 4.7725¢ 1513 0 105y d6 18
740820 2% 4158 7415191 115 10725V 45 13 40 1o/s0v A6 4
741821 35 ;:ggg 3‘-; ;4&;1332 115 [\/\/\/\/\ PHONE 10/50V 6 14 12 47/16V 115 gl
741522 35 ] 4 1.15 22/25v 17045 42 a7V 150 kS
241526 ® 741593 75 74LS194 115 FREE ORDERS 22/50V 24 20 18 4750V % 4 A
241527 35 740595 99 7415195 115 1930 WELCOME 47725V A9 97 5 10716V 42 09
G i 7489 115 7aL5253 ~ S ALOG 47/50v 2521 19 fopsy 45310
261530 2 7418107 45 7415257 89 CA A 3 LECTRO CS {415) 592-8097 100725V 2420 A8 1050V 8 12
740832 35 7415109 %3 JaL5258 L VANVNVY oy s % 3 Toorie I

. 4 . VAV, 4 . 1 16V B Ll
o — et Tl e MAIL ORDER ELECTRONICS — WORLDWIDE 201500 B % 00y 2 2 1
TaL542 5 7S5 8 7415367 75 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 oy e e e g A

7415132 99 745368 o 8 2%
74343 49 ,432% 28 ADVERTISED PRICES GOOD THRU DECEMBER 2200/16Y 0 6 55 470 328 2
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«AC/DC Voltage Tester

® High visibility voltage indicator 120,
208 to 240, 277, 440 to 600 VAC;
120, 240, 400, 600 VDC. | |

® Positive or negative DC pole identi-
fied by neon lamps.

® Provision for quick prod storage in
case.

® Case serves as prod holder for one-
hand operation. Self-extinguishing,
high-impact case for long life.

® Continuous duty rated thru 480V.

® Dimensions: 4-9/16” x 2-1/16"x
7/8”. Color: Orange.

o

MICROPROCESSOR COMPONENTS

DB 25 Series Cables

Part No. Cable Length Connectors  Price

DB25P-4-P 4'Ft. 2-DP25P $15.95 ea.
DB25P-4-S 4 fr 1-DP25P/1-255 $16.95 ea
DB255-4-S 4 ft 2-DP25S $17.95 ea.

Dip Jumpers

DJ14-1 1 1-14 Pin $1.59 ea.
DJ16-1 11t 1-16 Pin 1.79 ea.
DJ24-1 11t 1-24 Pin 2.79 ea
DJ14-1-14 1t 2-14 Pin 2.79 ea
DJ16-1-16 11 2-16 Pin 3.19¢ea
DJ24-1-24 1t 2-24 Pin 4.95 ga.

25 PiN-D SUBMINIATURE

CONNECTORS

(Meets RS232)

PART NQ, DESCRIPTION PRICE
DB25P PLUG (as pictured) $2.95
0DB25S SOCKET w e d o bclals s, omens 3.50
0851226-1 CABLE CDVER for DB25P ar 0B25S... 175
DB25P-831 PLUG — Right Angte — P.C. Maunt . 4.95
0B255-831 SOCKET — Right Angle - P.C. Mnum .. 525

a.tmm
Gircuit
Gonnectors

.156 Spacing-Tin-Double Read-Dut
Bifurcated Contacts
Fits .054 10.070 P.C. Boards

PART NO. DESCRIPTION PRICE
15/30 SE 15/30 Contacts — solder eyelet .. .. .. $1.95
18/36 SE 18/36 Contacts — solder eyelet . . 2.48
22/44 SE 22/44 Contacis — salder eyelet 2.95
22/44 WW 22/44 Contacts — wire wrap 1.95
501100 WW  50/100 Contacts — wire wiap (R681 1.

{125 Spacing) ............ 6.95

For Custom Cadles & Jumpers, See JAMECO 1979 Cala!o! for Pviclng

T Yv Ty we)

Jumbo 6-Digit Clock Kit il

* Four 630" ht. and two .30 ht.
common anode displays
w Uses MM35314 clock chip
* Switchaes for hours, minutes and.hold functions
* Hours easily viewable to 30 feet
* Simulated walnut case
* 115 VAC operation
* 12 or 2 hour Operation
* Inciudes all components, case and wall transformer

..$29.95

Hexadecimal Keypad only . . .

The Incredible

ramming for 8 bit mMiCroprocessor of 8 bit memory Curcuits Three
(3) additonai keys are provided for user Operalions with one having
 bistable output avanable. The outputs are latched and monitored
with LED readouts Aiso incluged 18 a key enli¥ strobe

59.95
-$14.95

B030A SUPPORT DEVICES: . o
s80A  CPU $75 e olmmorocessoR s = |“Pennywhistle 103
8212 8-8 Input/Output B/5 e Ge Che o
@214 Priarty Iterrupt Control 595 L DmE02 UseTvaIes -
M-2650  User Manual 5.00
8216 Bi-Directional Bus Drrver 349 $1 3 g g 5
8224 Clock Generator/Driver 395 ROW'
o SunBrnvir 349 s6132140)  Character Gen:ramsl(uppel case) 59.95 Kit Only
8228 System Controfier/Bus Oriver 4.95 2513(302“ Character Generator{lower case) 995 The Pannywhistie 103 i capabie of recording data to and from audio tape without
8238 System Controlier 5.95 Character Generator 10,95 | critical speed requirements for the recorder and It s able ta communicate directty with
8251 Prog. Comm, 1/0 {USART) 795 MMSZSON 2048-B1t Read Only Memory 1.95 anather modam and terminal for telephone “hamming” and communications, tn
8253 Prog. Interval Timer 14,95 L aﬂmon ftis Iree of critical adjustments and is buslt with non-precision, readily available
8255 Prag. Perph 1/0 (PPI) 9.95 _ RAM'S part
8257 Prog. DMA Control 095 o B BT $1.49 Bats Transmission Mathed .. Frequency-Shit Keying, full-duplex (hai-duplex
8259 Prog. Interrupt Control 1995 | oax1 Ogmamt 'Y selectadie)
—————6800/6800 SUPPORT OEVICES: 210(B101)  256¢4 st Jgs | Maximum Data Rate 300 Baud.
MC6800 MPU $14.95 5100 10241 Static |'75 Data Format .Asynchronous Serial {retum to mark ievel required
MC6802CP  MPU with Clock and Ram 2.95 50000 020X Siafe i between eath character).
MC6810API  128X8 Static Ram 595 oin@i 256X Stahe Yoy | ecoive Channal Fraquoncies ....2025 Hz for spice, 2225 Hz for mark
MCB821  Penph. Inter. Agapt (MCE820) 749 5417 el GO fio 355 | Transmit Ghannei Fraquenciss . Swich selectable Low {nommal) ~ 1070 space.
MC8828  Priarity Interrupt Controller 1295 544 0244 Static 4500s 3 1270 mark. High = 025 space, 2225 mark
MC6830L8  1024XB Bt ROM (MC68A30-8) 1495 Hyqa B S (it |G 46 dbm accoustically coupded
MCS830  Asynchranous Comm. Adapter 795 51103 b S e s | Transmit Level 15 dbm nomnal. Adjustable from -6 dbm
MC§852  Synchronous Serial Data Adapt 995  11aia  1024X4  Stanc 300ns low power 11,95 to —20 dbm
MC8860 0-600 bps Dignal MODEM 12.95 5101 256X4 Static 795 Recaive Frequancy Talarance . ..Frequency relerence automatically adjusts to
MC5862 2400 bps Modulator 1495 Soanmq07  4096X1  Dynamic 4.95 aliow lor operation between 1800 Hz and 2400 Hz.
MCE880A Quad 3-State Bus. Trans. {MC8T26) 2.25 7489 16X S{m": "75 Oigital Oala Inierface LEIA RS-232C or 20 mA current loop (recever is
——— MICROPROCESSOR CHIPS—MISCELLANEOUS —— 745500 2861 Static Tristate a5 ) optorsolated and non-polar).
28{780C)  CPU $14.95 93421 256X1 Static 295 Power Requirements 120 VAC, single phase, 10 Watts.
Z80A(780-1) CPU 16.95  UPDAIA ® Dynamic 16 pln 195 Physteal .All components mount on a single 5° by 97
COPIB02 | CPU 1995 (uKeozn) printed circurt board All components inciuded.
2650 MPU 1995  (PDATE 16K Dynamic 16 pin 250ns 9.95 Requires a VDM, Audio Oscillalor, Frequency Counter #nd/or Oscilioscope to align
6502 [41] 11.95 (MK&116)
8035 8-Bit MPU wiclock, RAM, 1/0 ines  19.95  TMS4044- 4K Static 1495 T R S -80
Tt 131 e 16K Conversion Kit
MS3900UL  16-Bit MPU wihardware, muttiply - TMSA045  1024X4  Static 14.95 6 C
8 divide 4995 2117 16,384X1  Dynamic 350ns 9.95 !
SHIFT (house marked) Expand your 4K TRS-80 System to 16K.
MMS0OH  Duai 25 Bt Dynamic $50  MMS262  2KX1 Dynamic 4/1.00 Kit comes compiete with:
MMSOSH  Duat 50 Bt Oynamec N PROM'S » 8 each UPD416-1 (16K Dynamic Rams } 250NS
MM504H Dual 16 Bit Static 50 » Documentation for conversion
MMSO6H  Dual 100 Bt Stahc 56 17024 2048 FAMOS $595
MMST10H  Dual 64 B Accumulator 50 271BINTEL  16K" EPROM 5995 TRS 1 6 K $75 0 0
MMSO16H  500/512 Bl Dynamic 83 TMS2518  16K* EPAOM 49.95 = NUIN qwecms i boa .
25047 1024 Dynamic 395  (2716) *Requlres single +5V power supply
2518 Hex 32 Bil Stabc 495 TMS2532  4KXB ROM 89.95
2522 Duai 132 8it Static 295 2708 8K EPROM 10.95
2524 512 Static 99 2716TI 16K EPROM 29.95
2525 1024 Dynamic 295 “*Requires 3 vollaqes —5V, +5V. +12v
2527 Dual 256 8it Static 2.9 5203 2048 FAMOS 495
2528 Dual 250 Static 400  6301-1(7611) 1024 Tristate Sipojar 3.48 .
2529 Dual 240 Bit Stanc 4,00 6330-1(7602) 256 0pen C Bipolar 2.95
2532 Quiad 80 Bit Static 295 82523 3248 Open Collector 3.95
3341 Fito 695 825115 40% Bipotar 19.95
745670 44 Register File (TnState) 2.49 825323 32x8 Tristate 3,95 *30 AWG wire ».025" square posts
74186 512 TTL Open Collector 9.95 s Dalsy chain or  *Built-in cut off
et Jiios 236 B g g.?s point-to-point e Includes 50 ft. wire
|_AY:5.1013 30K BAUD S5% _Haaee7 i Stalo oNo stripping or slitting required—
just wrap
JE600 HEXADECIMAL DIGITAL |
ENCODER KIT THERMOMETER KIT Color Price
oty w Blue $14.95
o Full § bt latched output for micro- White 14.95
e Her DrOCESSOr bsE Yellow 14.95
® 3 User Define keys with oné being bi Red 14.95
stable operation
© Debounce circutt prowided for all 18 .-
4 a
ot TR JUST WRAP" Replacement Wire
. E::sy intertacing with standard 16 pin Pert No. Color Prica
connector
o o SVDE ol o operlons R =_ R-JW-B Bluey .. . i ol gl hua g - $2.98
FULL 8 BIT LATCHED OUTPUT—13 KEYBOARD | o Dus! sensors—switching contral far in- | RIWW U= o L G 298
The JEG0O Encoder Keyboard Provides two separate hesadecimal | door/outdoor or dual monlw | g R-JW-Y Yellow 50 fr. roll . . 2.98
Oigits produced from Sequential key entries to aiiow direct prog- :gg:"_n:ug%i,;—f?]gg,g‘/ 40°c Y5 100°C R-JW-R Red ...... 50 ft. roll 2.98

s Accuracy: £1° nominai

«Set for Fahrenhelt or Celsius reading
*Sim. wainut case
«Size: 3-1/4"Hx8-5/8"Wx1-3/1

JE300 .......$39.95

AC wall adapter incl
"D

JUST WRAL" Unwrap Tool $3.49

JE747 ...
#Bright .300 ht. comm. cath-

ode display

*Uses MM5314 clock chiP

sSwitches for hours, minutes
and hold modes

® Hrs. easily viewable to 20 ft.

eSimutated walnut case

#2115 VAC operation

*12.0r 24 hr. operation

®ncl. all components, case &
wall transformer

JE701 ®Sjze: 6%’ x 3-1/B" x 1%
6-Digit ClockKit $19.95

connector,

"o
&>
T NE T2

ot

- WS G

The JE610 62-Key ASCH Encoder Keyboard
Kit can be interfaced into most any com-
puter system. The JE610 Kit comes com-
plete with an Industrial grade keyboard
switch assembly (62 keys),
electronic components and a
double-sided printed wiring board. The
keyboard assembly requires +5V @ 150mA
and —12V @ 10mA for operation.

IC’s, sockets,

62-Key ASCII Encoder Keyboard Kit

FEATURES:
® 60 Keys generate the full 128 char-

® Caps

a:ters upper and lower case ASCI!

L Fully buffered

® 2 user-define keys provided for
custom apptications

lock for
alpha characters

® Utilizes a 2376 (40 pin) encoder

upper case only

read only memory chip

® Qutputs directly compatible with
TTL/DTL or MOS logic arrays

® Easy_interfacing with a 16-pin djp
or 18-pin edge connector

JE6IO ..

62-Key Keyboard only .

.$34.95

$79.95

‘.QQQQ

JUST WRAL™ Kit e50ft.cablue, white, red,

yellow wire
#JUST WRAP Tool

s Unwrapping Tool
JWK-6 ... .$24.95

Vacuum Vise

Vacuum-based light-duty
vise for small componants
and assemblles. ABS con-
structlon. 1% jaws, 1%
travel.Can be permanentiy

NeW< Micro- Miniature

Joystick
@2 each 100K pots (Linear
Taper)

® Printed Circuit Board
Mount

®Size: 17 x1-3/16"x1-3/16”

Micro-Miniature Joystick . .. s4.95

JE200

JE200 $14.95

5V-1AMP
POWER SUPPLY

*Uses LM309K

#=Heat sink provided

*PC Board construction

*Provides a solid 1 amp
@5 volts

=Can supply up to 15V,
9V and £12V with
JE205 Adapter

»| nciudes components,
hardware & instructions

#Size: 3% x5 x2"'H

REGULATED POWER SUPPLY &
JE205 ADAPTER BOARD

— Adapts to JE200 —
15V, 19V and £12V

+DC/DC converter w/
+5V input

*Toriodal hi-speed
switehing XMFR
*Short circ. protection
*PC Brd. construction
*Piggy-back to JE200
board
+Size:3%"'x2"x9/16”h

JE205 $12.95

Installed.

EPROM
Erasing
Lamp

®Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc.

®Erases up to 4 chips within 20 minutes.

*Maintains eonsunt exposure distance of one inch

* Special tve foam liner eli static buiid-up
# Built-in safety lock to prevent UV exposure

eCompact — only 7-5/8” x2-7/8" x 2"

e Complete with holding tray for 4 chips

Digital Stopwatch Kit .2
* Use Intersii 7205 Chip {
* Plated thru double-sided P.C. Board
* LED display (red)
* Times to 59 min. 59.59 sec. with auto reset
* Quartz crystal controlied
» Three stopwatches in one: singte event, split | J

{cummulative} & tayior (sequentlal timing)

o Je900 $39.95

* Size: 4.5 x,2.15” x .90"

$10.00 Min. Order —
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance (if desired)

U.S. Funds Only

Spec Sheets — 25¢
1980 Catalog Available — Send 41¢ stamp

PHONE
N FREE azs ORDERS
c;STgESOG Jam WELCOME
{ NN | ELECTRONICS IEURE I

MAIL ORDER ELECTRONICS — WORLDWIDE

1021 HOWARD AVENUE, SAN CARLOS, CA 94070

ADVERTISED PRICES GOOD THRU DECEMBER

UVS-11E. ... $69.95

CASSETTE CONTROLLER

IDEAL FOR TRS 80

“Plug/Jack interface to any
computer system requinng
femote control of casselte
functions”

The CC100 controls cassette
metor functions, monitors
tape location with its internal
speaker and requires no
power. Eliminates the plugging

and unplugging of cables dur-
ing computer lpading opera-
tion from cassette.

CIRCLE 58 ON FREE INFORMATION CARD

www americanradiohistorv com
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TASA' Solid State Micro Proximity Keyboards

P1103A

1024 X1 Dynamic

RAM 24c

ULN2001

High-current Drivers.
Darlingtons 75

MH0026CJ

DUAL CLOCK g 100 821

DRIVER BE e
MODEL 7016A 16K DYmeczﬂH_ORY il —

THE 70164 IS A 16K MEMORY ADD-ON FOR THE APPLE I~

Model 20168 16K STATIC MEMORY

FULLY STATIC OPERATION

USES 2114 TYPE STATIC RAMSMS

+8 VDC INPUT AT LESS THAN 2 AMPS

BANK SELECT AVAILABLE BY BANK PORT AND BANK BYTE
PHANTOM LINE CAPABILITY

ADDRESSABLE IN 4K BLOCKS IN 4K INCREMENTS

L BLOCKS CAN BE LOCATED ANYHHERE WITHIN 64K BANK
HAY BE USED AS A 4K 2K OR 16K MEMORY BOARD
LED lNDlCATOlS FOR éOAlb/BANk ACTIVE INDICATION
SOLDER MASK BOTH SIDES OF BOARD

SesvocooeEcono@mew o
cocommvesouce

FLil 128 DOSITION 8-brt ASCHOUTPUL PRIS CONTIIIOUS STrobe party Seiect

(RSSO T BRI I CEUDE SR UM EERS AN MCL IR IR Compietely oM State. washabie seaied construction wx STLK SCKEEN WITH PaRs AGD SEFLSRRCE DESIGNATION
California Computer Systems g 72;6A 55 MICNo Hroxin¥ty Sensor POSILonS, three- Color coded to FLnCtion ASSEMBLED  California Computer s o
$|09 INNTNINE TO STATK Charge O external nose. & TESTED Systems 2 9 7
Low power requrement I8y DC. 35MA 065 wat t ) Dullt -1 reguiato
MC148BPNE, o o 18H05 pe— 63011J SOROC
MC1489P LINE ] 5 AMP 5VOLT . ST LR 256X 4 TERMINAL
2716 450ns single+sV IN T0-3 PKG
T1,HIT. INT.SGS 3 $7500 $ 65 Q120
16K EPROM $3850 $ 695 FAOM STOCK $759~00
380 = T.L/MML 41
450ns AMD, SGS
B038C T ["irsud oomsans | LC. 1978 2708
wisine $275 7415243 STOCK 7S4L§g73 MGSTER $34 g5 | 102#xserAm  §8 50
7400 TTL 7400 TTL CON'T 74LS374 - cicx HISC TTL CON'T
;hgo .18 74107 35 B o 7418165 65  1LM556 ” .85
408 21 ) 7415197 , j
o o oae | Cmcakm  Logic Probe Kit, iz osie
712 36 76157 .80 - - 74505 65  M723N .55
7613 65 74161 .85 = 31795 Complate, sasy-to- | 74551 .60 [M725H 3.25
7416 32 74165 85 s I o intsraguions (B eS8z 99 M7 .95
7420 .20 74175 .90 ane-night project. LINEAR LM761N/H .35
Y7 32 etes b | Biost L% oo %
SEn ok D L CONCORD LMIOOH 1.25 TRANSISTORS DIODES
7438 28 74367 o275 LMIOIN 35 2n22224 s/1.00
7640 L18 74393 1.95 IM31IN .79 2N2907A 5/1.00
. |COMPUTERCOMPONENTS . . = i
7454 .18 741500 .40 ; 1M320M5 1.25  2N3904  6/1.00
7454 18 741503 .35 1M320T12 1.25 283906  6/1.00
o % 3| 1973 SO.STATE COLLEGE -ANAHEIM,CA. 92806 |iine 15 i o4
e 2 191529 22 éisa-kMai;eorCharge Minimum Order-10.00 33;3:5 ;:gg :};Zggg :;Zi:gg
7492 .50 741874 .99 heck or M.O. (7]4) 937_064] Add 1.00 for Frt. LM340T5 1.25 184007  1o/1.00
7493 .50 7418122 .55 340T12 125 1148 20/1.00
7495 % raLsts? 150 | No COD Cal.Res. add 6% BRiors 1 lB e ik

CIRCLE 54 ON FREE INFORMATION CARD

We bought 350,000 LED’s.

RADIO-ELECTRONICS

-t
-h

\

And you get the savings.
Reds, greens, yellows, orange, small,
medium, large. Bags of 25 - mixed $2.75.
That's only 11¢ each. Compare this bargain up to
twice our price

FACTORY PRIME
5Bl - Polar LED 59¢ ea. or 10 for $5

LAB-BENCH VARIABLE POWER SUPPLY KIT
51020 vDC at 1 AMP. Short circuit protected by current

limit

Very good regulation and low ripple. Kit includes PC
Board,
transformer. 50 MV. TYP. Regulation. $15.99 KIT

CLOCK MODULE OPTIONS
MA1008 A and D MA1013

Switches and pot for ali options
lncludes

push but
1 toggie
110K pot
;va sdu ’en”
speaker
Transduce

M

100 KHZ =

DATA

CONTAINED MODULE. ONLY 1% x 2V

’| COMPARE AT UP TO TWICE OUR PRICE!

SONY 23 WATT AUDIO AMP MODULE
#STK-054. 23 WATTS SUPER CLEAN AUDIO.20HZ to
2 DB. HYBRID, SILICON, SELF-

IN. WITH

ssggeach

60 Hz CRYSTAL TIME BASE
$4.95 (Complete K1)
Uses MM5369 CMOS divider IC |

Uses IC regulator and 10 AMP Power Darlington.

all parts, large heatsink and shielded

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE I
16K X t Bits. 16 Pln Package. Same as

LED BAR GRAPH AND ANALOG METER DRIVER
New from National Semi
directly for making bar graphs, audio power meters
analog meters, LED oscilloscopes. etc. Units can be
stacked for more LED's. A super versatiie and truly
remarkable IC. Just out!

SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheel

#LM3914. Drives 10 LED

Mostek 4116-4. 250 NS access. 410 NS
cycle time. Our best price yet for this state
of the art RAM. 32K and 64K RAM boards
using this chip are readily available. These
are new fully guaranteed devices by a
major mfg

VEHY LIMITED STOCK!

‘MAGAZINE SPECIAL" - 8/879.50

with high accuracy 3.579545
MHZ Crystal. Use with all MOS
Clock Chips or Modules. Draws
only 1.5 MA. All parts. data and
PC Board included. 100 Hz
same as above, except $5.95

MICRO MINI
TOGGLE SWITCHES
6 for $5 with hardware.

Sound Activated Switch not a
kit. Already assembled. Clap
your hands and turn on lights,
music boxes, coffee pots. etc.
Full spec. sheet with each unit.

69¢ ea. 10 for $5.50

FAIRCHILD PNP
“SUPER TRANSISTOR"
2N4402. TO-92 Plastic. Sliicon PNP
Driver. High Current. VCEQ-40 HFE-
50 to 150 at 150 MA. FT-150 MHZ. A

NATIONAL SEMICONDUCTOR

“COLOSSUS JR.” JUMBO CLOCK MODULE

ASSEMBLED! NOT A NIT!

PERFECT FOR USE
“*aNUFACTURER'S CLOSEOUT!

T s/ sg 50

$1S

{AC XFMA $1.95¢

Dlgltal al Res

(OF TEXAS)

[ MA1013 |
|BRAND NEW!|

Bright 4 digit 0.7° LED Display
Complete-Add onty Transtormer and Switches
24 Hour Aiarm Signal Output
12 Hour Real Time Formal

50 or 60 Hz Operation

Power Failure tndication

LED Brightness Control

Sleep and Snooze Timers
Alsrm “on” and PM Indicators
Direct Drive - No RFi

Direct Replscement tor MA1012
Comes with Full Data

super "BEEFED-UP" Version of the
2N3906.
8 FOR $1.19

JUMBO IC ASSORTMENT
All new not rejects. BIG
computer mfg. Surplus. Some
standard marked, many house
numbered. TTL, DTL, LINEAR
All prime. 1st line
50 for $1.59 500 for $12.95

5.8 WATTS RMS Typical

With Data

TOSHIBA POWER AUDIO AMP

Output. 50 to 30,000 HZ

+ 3 DB. For CB's, tape decks, PA’s, etc. Works off
of asingle supply voltage from 10.5to 18 VDC. 10
Pin plastic DIP with special built in heat sink tab.
Perfect for use on 12vDC.

5399 each

esearch Parts

P.0. BOX 401247 ¢ GARLAND, TEXAS 75041 ® (214) 271-2461

TERMS: Add 50¢ postage, we pay

balance. Orders under $15 add

75¢ handling. No C.0.D. We accept Visa, MasterCharge and
American Express cards. Tex. Res. add 5% Tax. Forelgn orders

(except Canada) add 20% P&H. 90
all items.
Write for our free catalog full of mai

Day Money Back Guarantee on

ny useful bargains.

www americanradiohistorv. com
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Model LBO-507

20 MHz, TRIGGERED

= Single trace; altomatic trigger for
highly stable, bright display.

= 17.5nSec rise ime. = 10mV/cm o
20V/cm Vertical 3ensitivity; 11
steps

NTSC Color Bar

Pattern Genarator (o)

Model LCG-396

® NTSC coior bars

 Provides tull-heid or QW Tsertion, plus on-oft cantrol of
chroma and luminance

* Better checking ana agjusing af purity and white balancz
vip red. Diua. green, white "aslers.

 Dots ang smg-c crossbarsflor convergence. faster and ak
other alignment requirements

® 750 Video(1 Yoit fixed) a«d RF oulput for TV ang
VTR equipment

© Egualizing pulse phase io=ked 10 color Sub-carner
© Agjustable scanning contral permils prograssive of
interiaced scanning o elirvinate licker

® Provides all signals required to time. tes1 & evllunle all
N\ MATY, CATY, VTR/VCH, calor ano baw $yst

® AF, IF, compasiia video outpuls.

® 0-100% varable color bursi for easy chroma N
02100 LCG

# 18 convergence EI= 100ar gated. 30a 3O T
gated and rainbow pattert
 3.dot patterns, 2 cmuhalch patterns
® 3 verticat ines and 3 horizontal lines plus
aray scale
 Oscilioscope 11goer oulputs.

Model LB0-508

20 MHz, DUAL TRACE

= Add, subtract modes on CH-1 &
CH-2 facilitate easy checkcut for
simuitaneous puises, signal levels
distortion & noise cancelling.

Completely Portable, Battery

perated TV Color Analyzer

Oc. mmn==e RN

BhaEmm

.-ﬂ._l“a....

Model

ttery operated 4 standard “C' cells. 1.5V eacH

Model LBO-515
ZSN

DELAYED SWEEP, DUAL TRACE
= Built in variable defay circuitry
1uSec to 5 Sec. m 5mV/Div. Vertical
Sensitivity.

_COLOR BAR GENERATORS, BRIDGES, TESTERS._

Transistorized LCR Bridge

® Highty accurate 3 digit readout,
$Measures Inductance {L). Capacitance (C} and
Resistance (Rl within + 0 §% accuracy
 Readouts varable with buii-n ¥ averrange
® Loss Factor scale (D)
® Operales on 1 9V battery or 1krough buill-in AC adapler

2 YEAR
WARRANTY

Model LB0-520

30 MHz

FIXED liELAY, DUAL TRACE

= Dual trace, 30 MHz bandwidth
= 5mV/cm Vertical Sensitivity.

The Automatic [
Transistor
Checker

Model
LTC-906

® Automaticaity checks
teansistors, FET's diodes.
900d/bed, 11 o out of circult =
« Rutamalically enthes Germanium or Siicon
 Automatically identities elementa
 Automatically tests broad range of paramelers
with s:mple, Drogram on/off switches
 LED diaplay pius audible tone indicates delective
or g0od performance
© Absoiute meter reacoul of Hie. Bug and Leakage curren

 Tolally portabie. baltery operaled — 9V battery.

Before you buy,
check our prices...

Call TOLL FREE
(800) 645-9518

In N.Y. State call (516) 752-0050

FORDHAM

OUR ONE STOP DISCOUNT CENTER
Master Charge Bank Americard, Visa, C.0.D.’s accepted.

“We Will Beat Any Advertised Price”

RADIO SUPPLY GO INT @‘ = e
855R Conklin St

Farmingoaie. N Y 11735

ADD $3.00 YO COVER
SHIPPING, HANDLING
& INSURANCE. N.Y
Res. aad approp

sales tax. /

HICKOK 3% Digit 15
Mini-Multimeter
M E'l L X 303 3695_0_
POEaY $52.95

__ dightal MultiMeter

® Triggers in excess

MHz Dual Trace

TV VTR-MATV

and Video Analyzer

SENCORE |

CONTINENTAL SPECIALTIES

100 MHz 8-Digit Counter$1 19.00 m

NOW AVAILABLE PSSUU SUUMHZ Prescaler $52 gs

.
15 MHz Mini

| Dscilloscope
Model MS 15

$i§3."§5 .

NOW AVAILABLE
* 15MH2 Dual Trace - ModeIMS 21§
fleg. $436.00 .

Ser;ice Master Attache Style
i ses T
Tool Kit Tool Ca

Mode! 935M

95 269 95 wose! R I Kit
o $ $05.95

VA4B

Reg
$975.00

Iy~
$875. 00

By Digital

Model 820

e '{r?p'iﬂ‘i"'
um'i pi 'l}. )

MODEL TC-100/ST

* 30 MHz Dual Trace Madel MS 230
Reg. $559 ..

— High
) Logic Probe | Stere
$40.00

complete

Made! LP-1

3-Way

Miniature

Fidelity
o

Defay Line [, LAMP

| Reg 51050
H$889

3 with prot wes DE

Madel MG 10

Function Gene ator ChegsChal

$127.50

EEESER sine savore, Tranaie nd separate

Model 2001 TTL Sauare wave output

Modet LCX

Magnifi

sl

« Ten levels of play

$179.95 |5,

Precision ground and polished | )

1827
RC Circunt aox/RCA- VIZX JOMH2 H
36 resistors
lenger | onm 10 mesonmsl | Portahle

« 18 capacitors Frequency
(109 pf 10 022 uf) | C
Model WC-412A Counter

Reg. $120 00

.“F | Reg 540 al
¢ $59.95

magnification lens. Uses

ier_~ac 700 Series‘

22W T-9 Circline fluorescent

| S36

eogrc Momtor=5=

iy 1
Model LM.1 352 g- complete

AAAGUSTEN) K- 10

()St

Remote Control for Lights

& Appliances
4 Piece Starter Kit

Reg. $87.95

Earcat Scanner

Model 250

$299.9

Touch K100 Scanner

N.Y.State call
16(800) B45-9518 o ortio
Aeg. 526 MasterCharge © Bank-Americard

_oies $799,95
“We Will Beat Any

10 channel
computer
cantrolled

Capa»citance Meter:l—' N — :
i oeice
$249 95 Coi

Madei 1500

WAHL
NEW ISO-TIP
“Quick Charge

Model 7500 Cordiess
Soldering tron $17.95
Model 5800 Thermal Spot
Circun Tester $22.50 -

CODE-A-PHONE
Telephone
Answering

BSR Changer
Ac{essones

W

Mdel 1400 $109.95

'I—_I\/hcmflame
Deluxe Gas

Model 4400

Reg. $39.95
2095
I in-Dash

AM/FM 8 Track

| Stereo
cmm

$52.50  pwi/Em

M Cassette

cassss  Stereo

1-2 units

52795 o) "

K
TCKOK |
Function

Generator

Mode! 270

40 Py w;:rrs srsa
20 w‘ms PER CHANNEL

$24.95 &

\Stereo Power Booster
0

e 69TR .-i !l
5149 €2, check our prices \c
Call TOLL FREE

Add $3.00 for shipping and insurance
C.0.D.'s Extra New York State ——
residents add approp. sales tax

1 OD e Check ® Money Order ‘

VISA

Advertised Price”

www americanradiohistorv. com

855R Conklin §t. Farmingdale, N.Y. 11735
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7‘ Zilog

Z8000/1 $195.00 16 Bit CPU with segmenied address
space to 8 Megabylen

$150.00 16 Bit CPU wilh non segmented address
space 10 64K byles.

28000/2

280-CPU 25 mn:z
Z0A-CPU 4.0 MHz !“95

Z80-PIO 2.5 MMz $7.20
ZBOA-PIC 4.0 MHz $8,40
Z80-CTC 2.5 MHz $7.20
ZBOA-CTC 4.0 MMz $8.40

Z80-DMA 25 MMz $26.88
ZBOA-DMA 4.0 MH2 $33.60

Z80-510/0 2.5 MMz $3600
Z80A-S10/0 4.0 MMz $39.50

280-510/1 2.5 MMz $36 00
ZB0A-SI0/1 4.0 MHz $39.50

280-510/2 (2.5 MMz $36.00
Z80A-510/2 4.0 MHz $39.50

MOS MEMORIES
MOS Static RAM's
Parl No, Price

. 2101 3reg s1.95
Metal Power Transistors 2102LFPC $1.19
Homotaxial - Best Quality THSEOS (i Soac)

£99 0.94
2N3054 65 60V NPN TO-66 $2.50
2N3055 69 70V NPN TO-3 o
2N3442 1.50 160V NPN TO-3

2N3771 195 50V NPN TO-3 T AT e TRE
2N3772 195 100V NPN TO-3 MOS Dynamic RAM's
2N3773 250 160V NPN TO-3 PaiNo. - Price

$3.50
Universal SCR

$10.95
C106D .34 5.0 AMP 400V TO-220
$3.95

$4.95

MICROPROCESSOR
CHIP SETS

Price

Part No.

8080A B85 $5.95
8085 12.95

8212
8214
8216
8224
8226
8228
8238
8251
8253
8255
8257
8259

Part No

6800
6802

Price

6.95
11.95

112-35
350ns (256 x 4

3.45
3.95
3.25
2.95
2.25
3.98
4.75
5.75
14.95
5.75
10.95
14.95

6810
6820
6821
6850
6852

SCP1802LE
SCP1824LE
SCP1852LE
SCP1853LE
SCP1854LE
SCP1856LE
SCP1858LE
SCP1859LE

3.95
3.95
3.95
4.25
3.95

9.95
3.50
1.50
1.45
6.95
1.95
1.95
1.50

4K 4027
4K (4K x 1) 300NS 16 PIN
16K 416-5
16K (16K x 1) 300NS 16 PIN
TMS4060-30
4K {300 NS) 22 PIN
TMS4060-20
4K (200 NS} 22 PIN
UARTs

W - -
EPROM’S

Special
of the Month

C1702A-6 $4.95
256 x 8 1.5us

C2708
1K x 8 450 ns

TMS2716 $3485 $29.95
16K (2K x 8) 450 ns

{3 power supplies) T.I. Version
C2716/TMS2516 34985 $47.95
16K (2K x 8) 450 ns

{Single 5V supply - Intel version)

Ll I T I T T T T 1T 1.

Part No.
AY5-1013A
AY3-1015

1K CMOS RAM
Price
5101 $#:500 $3.95
430NS 1Low Pawe,
4K CMOS RAM

Part No

P4315-45L

1 4s0 NS

SHIET REGISTERS

$4.95 3342PC -$4.95
$5.95 3347PC 3495

Price
$4.50
$5.50

Part No,

Price
$14.95

9.95

TTL” $

We sre oversiocked
SPECIAL OFFER

Major Manutacturer TTL

3341PC
3341APC

N Quad 2 ing

430N 8 inpul nand gate

437N Quad 2 input nand butter

440N Dual 4 input nand butter

7443N Excess J to decimal decoder
T450N Exp. dual 2 x 2 input and or invert gate
7453N Exp 4 x 2input and or invert gate
7460N Dual 4 jnput expander

464N 4-2-3-2 input and or invert gale

7465N nve 0/c
7482N
74156N

176N

74182N
74195N

L.E.D. LAMPS
LED209 T-1 3mm Red
LED211  T-1 3mm Green
LED212 T-1 3mm Yellow
LED220 T-1-3/4 5mm Red
LED222 T-1.3/4 5mm Green .
LED224 T-1.3/4 5mm Yeliow

DISPLAYS
Common Cathode

L T T T T T T T

2 Bit binary tull adder
Dual 2 to 4 ine deco ger
Presettable decade counter
Look ahead carry generator
4 But Paraliel in. parratiel out s/r

1 979 MANTAA 300

74H02N
74HOIN
74HOSN
74H12N
T4H15N

Quad 2 input nor gate

Qual 2 input nand gate o/c
Hex/inverter g/c

Tripie 3 input nand gate o/c
[riple J input and gale o

IC MASTER

Complete mtegrated circust
data seiector Master nu-ae
C <

2500

pages

“Ne

FNDIS7
FND500
FND507
FNDS560

'979

Common Cathode
Common Cathode
Common Anocde
Common Anode

RADIO-ELECTRONICS

-h
-

T4HTIN FND567
74HBSN

T4H11IN
T4H1taN
74H18IN

Duat J—K Mastes siave Hip tiop
2-3-2 Input and or invert

Duat J-K neg. edge trig. ffip tiop

Dual J-K neg edge trig. fp tiop

4 Bat anthmetic togic untt

(S)peclal
$29:95% ffer”
$27.95

Common Anode
Common Cathode
Common Anode

ISOLATORS
Quaa Opto solator 1500V
Opto Coupier 1500V
Opto Isoisior
Dual Op1o 1soistor

SFCB3333BRRY

Texas Instruments T00v
Low Profile Sockets

Lowest prices anywhere for the
highest quality, an unbeatable combinati

Over one milhion Dieces

C N SIOCh
Contacts Price Contacts Price
8 PIN

22 PIN 22
14 PIN 24 PIN 24
16 PIN 28 PIN 28
18 PIN 40 PIN 40
20 PIN

VOLTAGE
REGULATORS

7800UC Senies Posilive 1 AMP
{TO-220 Plastic) 5.6.8.12. 15, 18, 24, Voits

$0 99
Data Avallabie on Request

High Current (TO-3)

TBHOSSC  $4.92
78H12SC  $507
78H158C  $s.07
78P05SC  $7.56
T8HGKC  $5.75
79HGKC  $8.32
SH1605 $12.22
SH1705 $7.56

5 volts/5 amps
12 voits/5 amps
15 voIts/S amps
5 voIts/ 10 amps
5V-24V/5A Positive Adjustable
24V 10 2,11V/5A Negative Adjustadie
3V-30V/5A Ad). Step Down Switching
5V/5A Fixed Posiive

Prices in this ad are valid only until Nov. 30,1979

- P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over.Ihe-counier sales

12 Mercer Rd.. Natick, Mass 01760

Behind Zayres on Rie. 9

Telephone Orders & Enquiries {617)879. 0077

MINIMUM ORDER $10 00 ® ADD $200 10
COVER POSTAGE & HANDLING
Foreign customers please remi payment on an

international bank dratt or intem. nal posial
monay order 1N Amenc an dollars

©
[T THRY

INCANADA

5651 FERRIER ST 4800 DUFFERIN ST
MON"\EAL QUEBEC DOWNSVIEW,  ONTARIO
H4P 2KS L LR
Tel:1514)735-6425 Tel'{416)1661.111%

Active
Elgt{:)trg'nmc

BAXTER CENTRE

1050 BAXTER ROAD
OTTAWA ONTARIO
K2C 3P? i
Tel (6121820 9471 X a

3070 RINGSWaY
VANCOUVER B C

s 507
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ATTENTION ELF OWNERS: OESTSUPER BASIC

Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a full size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
with scientific notation (number range . 17E3%),
32 bit integer +2 biltion, Multl dim arrays, String
arrays, String maniputation, Cassette 1/0, Save
and load, Basic, Data and machine language pro-
grams and over 75 Statements, Functions and
Operators.

Easily adaptable on most 1802 systems. Re-
quires 12K RAM minimum for Basic and user
programs. Cassette version in stock now. ROM

versions coming soon with exchange privilege
allowing some credit for cassette version
Super Basic on Cassette $40.00
Tom Pittman’s 1802 Tiny Baslc Sourte listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how to get the most out of it.
Never offered before. $19.00
$-100 Slot Expansion $9.95
Coming Soon: Assemblier and Editor; EIf Nl
Adapter Board. High resolution alpha/numerics
with color graphics expandable up to 256 x 192
resolution for less than $100.

16K Dynam. RAM bd. expand. 32K; less than $150.

RCA Cosmac Super Elf 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 fittle money. The Super
Elf is a small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it Is easily expanded
with additional memory, Full Basic, ASClI
Keyboards, video character generation, etc.

Before you buy another small computer, see if it
includes the following features: ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for alt IC's; Real cost
of in warranty repairs; Full documentation.

The Super Elf includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program dsbugglng which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays befors, during and after executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.
An RCA 1861 video graphics chip allows you to
connectto your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system inciuded for writing your own
music or using 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
plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor stot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded inthe price plus a detailed 127 pg. instruc-
tion manua} which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game.

Many schools and universities are using the
Super EIf as a course of study. OEM's use it for
trainlng and research and development.
Remember, other computers only offer Super EIf
features at additional cost or not at all. Compare
before you buy. Super EN Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 $-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. All kits and
options also 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 Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software,
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding vaiue! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low powar RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Elf. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or T|
2716) and is fully socketed. EPROM can be used
torthe monitor and Tiny Basic or other purposes.
A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multl file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. It includes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then foilow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
monitor functions simply by calling them up.
Improvements and revisions are easily done with
the monitor. 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 Paratlei Input
and Output Ports with full handshake. They
allow easy connection of an ASCII keyboard tothe
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for fuli capa-
bility display with Tiny Basic and a video interface
board. Parallel I/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
cennector set with ribbon cable js availabie at
$12.50 for easy connection between the Super
E!f and the Super Expansion Board.

Power Supply Kit for the compiete system (see
Multi-volt Power Supply below).

Same day shipment. First line parts only.
Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices.
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Rockwell AIM 65 Computer

6502 based single board with full ASC1I keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, 8K Basic Interpreter $100.00.
Power supply assy. in case $60.00. AIM 65 in
thin briefcase with power supply $485.00.

Hz8838S

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

Video Modulator Kit $8.95

Convert your TV set into a high quality monitor

o on®B R

. Box 4430E Santa Clara, CA 95054
For will call only: (408) 988-1640
2322 Walsh Ave.

ELECTRONICS

nesnsvons % watt 5%

per type 03 1000 per type 012

N825123

NB25126

NB28129

823131

N825136

NBZS137

DMB577
8223

comvecTons LS .
0 pin edge

24 Em :ﬂgc 2.75  Green, Yetiow T018 zo

Tp WW g é‘:tti gﬂuﬂﬂ! Yetlow Jumbo

100 oin edge WW 5.25 4ltle LED Maunting Chips_ 8/51 2

(spectty red, ambet, green, yeliow cleaf)

25 ber yoe 025 350 plm pack

100 elioe 05 5 er e 6.
wan §% per type 0!

xEvuo RDS

56 key ASCII keyboard it

Fully assembied

53 key ASCi{ keyboard kit

Fully Yesembiea 70,00 Enclosure b

367 50

e wLwL
BEIAAF B

CONTINENTAL SPECIALTIES in stock
Compieta line of breadboard test equip
MAX-100 8 diglt Freq. Clr.  $128.95

1C_SOCKETS
Soider Tin Low Profile
PN 1 P

0K WIRE WRAP TOOLS In steck
Portable Myltimsist $18.00

SPECIAL PRODUCTS
MMs86s. Stopwatch Timer  9.00
PC boar 7.50
s-nmx Mom. Pushbution .27
3pos shde 2
Encoder  HDOIB5-5 695
3 Digh Universal
Counter Board K
Operates §-18 Yor ¢ 10 5 e
CRYSTALS typ 125" LED display 0,50
‘Zm; Paratronics 1004 Logle
« M Anatyzer Kl 522400
Model 10 Trigger
5 MHz $229.00

Expander Ki
Oty Model 150 Bus
$369.00

Grabber Kit
Sinchalr 3% Oigi
Multimeter
Clogk Catender Kt o
Hz Frequency Counter

2 ovel 14 pm ww 20

WIRE WRAP LEVEL 3
PIN PIN

57 40

[ .
30 MHz Frequency Counter
Kit 547.75

TuANSWRMus

6

12 Vot 300 0 ma anstormer
1

150950 ma ol

2V Crasom i o
24V CT 400 m.

1ov 1.2 lmp wl phug
12v 6 a

v 500 ml wall plug
12V 1 amg wall plug

12V 3 amp walt piug

DISPLAY LEDS
MAN

22,1184 MHz

P S N fo )
S e e

KE'CDARD ENCODEH
Y X

74C9""
40923
HDD|655

MAN3
MANT2/74
DL704
Conneclors RS232 DL707/0L707R
B25P
8255 3
o 5 e
il
05232 Complete Set FND300/507
OAtSe FND503/510  CC/CA 500
OA15S ‘10 FNDBOO/BO7  CG/CA
3 digi Bubbie
4 digit Bubble
0GA Fluorescent
DG10 Fluorescent
5 digit 14 pin aisplay
NSN69 9 diqit drsplay
7820 Claieex photocells

TRANSISTORS
N1893

Auto Clock Kit

DC ciock with 4-.50" displays. Uses National
MA-1012 module with alarm option. Includes
light dimmer, crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere.

Stopwatch Kit $26.95
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.

NiCad Battery Fixer/Charger Kit

Opens shorted cefls that won't hold a charge
and then charges them up, all in one kit w/tull
parts and instructions. $7.25

without affecting normal usage. C kit
with full instructions.

p

Multi-volt Computer Power Supply
8v 5amp, =18v .5 amp, 5v 1.5 amp, —5v
5 amp, 12v .5 amp, —12 option. +5v, =12v
are regulated. Kit $29.95. Kit with punched frame
$37.45, $4.00 shipping. Woodgrain case
$10.00, $1.50 shipping.

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy. Kit
includes: PC board, IC, crystal, resistors, ca-
pacitors and trimmer.

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

$-100 Computer Boards
8K Static RAM Kit Godbout

16K Static RAM Kit

24K Static RAM Kit

32K Dynamic RAM Kit

32K Static RAM Kit

64K Dynamic RAM Kit

8K/16K Eprom Kit (less PROMS)
Video Interface Kit
Motherboard $39.

$135.00
265.00
423.00
310.00
$475.00
470.00
$89.00
$139.00
Extender Board $8.99

79 IC Update Master Manual $35.00
Complete IC data selector, 2500 pg. master refer-
ence guide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. No foreign orders.

PROM Eraser
Wili erase 25 PROMs in 15 minutes. Uttra-
violet, assembled $34.50

Hickok 3%z Digit LCD Multimeter
Batt/AC oper. 0.tmv-1000v. 5 ranges. 0.5%

aceur
ohm-20M ohm. OC curr.

Resistance 6 low power ranges 0.1
.01 to 100ma. Hand

held, %" LCD disptays, auto zero, pofarity, over-
range. $69.95.

Digital Temp. Meter Kit $34.00
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.
Beautiful woodgrain case w/bezel ~ $11.75

FREE: Send for your copy of our NEW. 1979,
QUEST CATALOG. Include 28¢ stamp.
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3rd Generation $-100

We're expanding the options for professional levet S-100 systems by using the experience
we've acquired in the past, mixing in the best technology offered by the present, and building
products for the future . . . products that meet, and often exceed, the demands of a new wave
of S-100 users. When you move up to S-100, move up to the CompuPro™ fine from Godbout Elec-

tronics.

NEW! HIGH-PERFORMANCE
S-100 MOTHERBOARDS

19 slot: $174 unkit, $214 assm
12 stot: $129 unkit, $169 assm
6 slot: 589 unkit, $129 assm

{Unkits have edge connectors and termination reslstors

pre-soidered in place for easy assembly.)

These 3rd generation motherboards are shielded, ter-
minated, and designed to work with the latest 5 and 10
MHz CPUs coming on line. Fits In Godbout, Vector,
IMSAI, TEI, and similar enclosures. These high quality
products are a welcome addition to any system — or the
start of a great one.

2S ‘“‘Interfacer”’ S-100 1/0 board
$189 unkit, $249 assm, $324 CSC*

Dual serial port with 2 full duplex parallel ports for
RS-232 handshake. Crystal timebase, Baud rates to 19.2
KBaud sefectabie for eagh port, much more. This no-
excuses sertal board does things the others only dream
about.

NEW! 3P + S “Interfacer I}’
S-100 1/0 board  $189 unkit,
$249 assm, $324 GSG*

Incorporates 1 channel of serial IO (with all the
teatures of a port from the 2S "Interfacer')), along with 3
full duplex parallel ports with attention/enabie/strobe
bits for each parallel port and individual interrupts. The
versatllity of each port contributes to a very versatile,
and extremely flexible, I/0 board.

NEW! Memory Manager
$59 kit, $85 assm, $100 CSC*

Add bank select and extended addressing to older
$-100 machines — boost memory capacity beyond 64K,
up to ¥2 megabyte! Use our new extended addressing
memorles, or retrofit existing memories that have phan-
tom or extra qualifier tines.

SEND FOR OUR MOT-OFF-THE-PRESSES CATALOGUE

... AND DON’T FORGET
OUR MEMORIES!

All our memory boards are fully static, are zip along
with 5 MHz systems, include a 1 year warranty, and are
avallable in 3 different configurations. Here are just
some selections from our roster of 14 Econorams’ *

Name Buss & notes  Unkit Assm CSC*
8K Econoram WA S-100 $149 $179 s$239
32K Econoram X $-100 $529 $649 S789
24K Econoram XII $:100 (1) $329 5419 s519
16K Econoram XIV  S-100 (2) S289 $349 S448
16K Econoram XV-16 Heath H8 (3) $329 $335 n/a
32K Econoram XV¥-32 Heath HB (3) $599 $729 n/a

Notes

(1) .Bank select board — 2 independent banks addressable on
8K boundaries.

(2) Extended addressing {24 address lines).

(3) Bank select option for imp ting memory sy
greater than 64K.

*  CSCboards are qualified under our high-reliability Certified
System component program {200 hour burn-in, replace-
ment in event of failure within 1 year of invoice date)

it's time '
for a holiday special...

The MA1003 is a superior clock module, with bullt-in
timebase, that needs no introduction. Put it in our case
{designed specitically for this module), and you've got
a real winner. The price? $19.95 for both clock and
case — while they tast.

@@@@ﬂﬂ&

GODBOUT ELECTRONICS
Idg. 725, Oakiand Airport, CA 94614
TEAMS: Ca! res add tax. Allow 5% for shipping, excess
refunded. VISA®/Mastercharge® cali our 24 hour order
desk at (415) 5620636, COD OK with street address for
UPS. Prices good through cover month of magazine.

SEASON’S GREETINGS!

CIRCLE 52 ON FREE INFORMATION CARD

SEND FOR OUR FREE FLYER
THIS MONTH'S SPECIALS

ASCii KEYBOARO

Keyboard Contains 82
keys (minus caps), Hex
board, 74XX and CMOS
chips, and a complete
array of driver transis-
tors.

Cal. No. X- 1341 Wt. 3 lbs.

FLOPPY 0i1SC
CONTROLLER BOARD

Boards contain 86 I.C.s,
and as many .0t glass or
disk decoupling caps. All
boards are in excellent
condition. Ready to go,
with gold plated sockets
and connectors.

Cat. ke. 1090 Wil

8449

QUAD "JOYSTICK"
POTENTIOMETER
Each assembly contains
four miniature pots. Pots
are 100K ohms.

Cat. No. X-1440 Wt 54z

TERMS: Add Postage
MINIMUM ORDER: $10.00

Mastercharge and Visa accepted
~ [N

Woburn, MA 01888 -

TEK-EL Corp. [ 4

NEW RETAIL STORE

27 GILL ST, WOBURN, MA 01801
Store & Warehouse open 9-5 Sat. 9-1

P.O. Box 2361R

Tel. 617-935-7328
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AUDIOVOX CB RECEIVER

ITC Supermarket Of Electronics

POTTER & BLUMFIELD
RELAY

IDEAL
®
$9.95 @ Q@

CHRISTMAS

GIFT
The CBC-100 Converter uses your regular
car radio and antenna to receive 23 citizens
band channels. Micro in size, this unit
utilizes 10 crystals, 10 transistors, 7 diodes,
dual conversion superheterodyne with

NOW
$12.95

GENERAL ELECTRIC
BATTERY CHARGER
GREAT HOLIDAY ITEM

FRESH BATTERIES . ..
WHEN YOU NEED THEM

REG. $14.95

SHRINKABLE TUBING

SHRINKS TO LESS THAN

6 Ea -6" lenghts to a bag
DIAMETER
1/8"

3/16"
1/4"

IRRADIATED POLYOLEFIN

PERFECT INSULATION COVER
HALF OF SUPPLIED DIAMETER.

COLORS Please Specity
Red. Black. Clear. White

$1.99 per bag of 6 + CMOS PERIPHERAL DRIVER

DPDT

6 VDC

600 MW

COIL RESISTANCE
80 OHMS

MAY BE DRIVEN DIRECTLY FROM
« TTL PERIPHERAL DRIVER
$1.49

R50S-£2-Y2-6

« TTL BUFFER
+ CMOS BUFFER
« HTL BUFFER

RADIO-ELECTRONICS

-h
-h

crystal filter and bullt-in noise limiter
circuit. No FCC license required.

SOLID STATE DIGITAL AMPLIFIER

With additional $2.00 Factory Rebate Coupon

GE batteries recharge up to 1000 times . . . can last
for years! Keep a spare set on charge

charges AA, C, D, and 9 volt size GE batteries
UL listed

2 WATT SOLID STATE
AMPLIFIER
99¢

Pre-assembled on minl
PC board. schematic
included

CONTINENTAL SPECIALTIES CORP
LP-2 MEMORY LOGIC

PROBE =

DETECTS PULSE WIDTHS DOWN P
TO 300 NSEC. REPETITION RATES g
UP TO 1.5 MHz /

REVERSE & OVER -VOLTAGE
PROTECTED

f
. . /
’f Detects pulse widths down !
St to 300 NSEC. R&pemlon .
rates up to 1.5 MHz
L - Reverse & over-voltage $24.95

protected.

MINIATURE ALUMINUM '
RADIAL LEAD
ELECTROLYTIC
CAPACITORS
A must for PC work
1-9 10-99

12 ea
12 ea
17 ea
19 ea
.49 ea

6 DIGIT 24 VDC
COUNTER
CONTINUOUS 2.71 WATTS

USE FOR: TAPE RECORDERS
PIN BALL MACHINES
MINI-COMPUTORS

REG. $6.00
LOW $1.99

Contains 89 transistors, 175 resistors, 45
diodes, 14 50K pots. 41 silver mica caps.
11 wirewound resistors, 4 mylar capacitors.
1 bridge rectifier, § coils, 1 relay, 1 24

voit power supply, & assorted swltches,con-

nectors, heat sinks, & other components.

HUNDREDS OF DOLLARS
IN PRECISION PARTS $1 2.95

POTTER & BLUMFIELD
RELAY
4pPDT

24 VvDC $1 .69

3 AMPS
28 VDC RESISTANCE

NEW FROM WELLER
INSTANT HEAT
HOBBY/SOLDERING GUN

INSTANTLY CUT THRU: Vinyi Tile,
Plastic Cord, Thermoplastic Material

Smooth plastics as @

well as traditional
7
<

RECTIFIER

MOST POPULAR
1000V at 2.5 Amp 5 for $1.00

sameasner 170 100 for $15.00

‘AA’NICAD

FAST CHARGE
BRAND NEW

99¢

soldering gun for
metal or electrical ;
connections ¢

REG.$16.25 ¢ 9200K
HOLIDAY SPECIAL $14.39

MULTI-VOLTAGE AC
ADAPTOR
SAVE ON BATTERIES

300mA3.4.5,6,75,
9,12V
4-WAY PLUG

22 mt/25V
33 mi/25v
100 mt/25V
220 mt/26V
1000 mi/25v
10 mf/35v 12 ea
10 m1/50V 12 ea

Please specify vaiue
Other values upon request

ITC

10 ea
10 ea
.14 ea
16 ea
41 ea
.09 ea
.09 ea

CONTINENTAL SPECIALTIES CORP

Eu’ﬁ':gf’f * A
CIRCUIT

IDEAS TO
WORK . . . THE EASY WAY

EXPERIMENTOR SOLDERLESS
BREADBOARD
$9.95

LENGTH 6.0"

6 for $5.50

Happy
Holidays

2772 W. Olympic Blvd.
ELECTRONIC Los Angeles, CA 90006
SUPERMARKET (213) 388-0621
Minimum Order $5.00. Please add $2.00 postage and handling.
California residents add 6% Sales Tax. VISA/ Master Charge:
State number and expiration date. OEM and Institutional
inquiries invited.

$3.99
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Radio Shack —Your No. 1 Parts Place™

Low Prices and New Items Every Day

Low-Power
Schottky ICs

v Q¢ TR

\
. 100% Prime
» Guaranteed Specs

Improved 5-volt logic devices use
Schottky diode technology for
minimum propagation delay and
high speed at minimum power.

Type Cat. No. ONLY
74LS00 76-1900 .49
741502 76-1902 .59
74L504 76-1904 .59
74L.508 76-1908 .49
74L510 76-1910 .59
74L513 76-1911 .99
74L520 76-1912 5
74L527 76-1913 .69
74LS30 76-1914 .59
74L532 76-1915 .69
74L547 76-1916 1.29
741551 276-1917 )
74LS73 76-1918 .69
74L574 76-1919 .69
74L575 76-1920 .99
74L576 76-1921 79
74L585 76-1922 1.29
74L590 76-1923 299
741592 76-1924 .99
741593 76-1925 .99
7415123 76-1926 1.19
7415132 76-1927 .99
74L5151 76-1929 .99
7415157 76-1930 1.19
74L5181 76-1931 1.49
74L5164 76-1932 1.49
74L5175 76-1934 1.19
7415192 76-1935 1.49
74L5193 76-1936 1.49
7415194 76-1937 1.49
74L5196 76-1938 1.59
7415367 76-1835 1.19
74L5368 76-1836 1.19
74L5373 76-1943 2.39
7415374 76-1944 2.39

4000-Series CMOS ICs

Type Cat. No. EACH
4001 276-2401 .6
4011 276-2411 .6
4012 276-2412 .7
4013 276-2413 9
4017 276-2417 1.6
4020 276-2420 1.6
4021 276-2421 1.6
4023 | 276-2423 .6
4027 276-2427 .9
4028 276-2428 1.2
4046 276-2446 1.8
4511 276-2447 1.6
4049 276-244% oA
4050 276-2450 .7
4051 276-2451 1.4
4066 276-2466 1.3
4070 276-2470 .7
4518 276-2490 1.4
4543 276-2491 1.9

All Prime from Major Semi-
conductor Manufacturers.
Specs and Pin Out Diagram

Included with Each Device.
MC14553 3-Digit 99
BCD Counter IC 2

CMOS chip replaces over 8 separate ICs In
a digital display circuit. Input pulse shaping.
Master reset pin. 16-pin DIP.

276-24981, 0 e e e pw -

RAM Memory ICs 249

Low As
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 Arrly NMOS static RAM 18-pin
DiP. 276-2504 . 10.99

NEW! Silicon Solar Cells |

Low As

599

Convert light to electrical power. All defiver
0.45V at rated current. Use several in series/
paratlel for higher voltages or current.

L

275-1571

NEW! Switches ! \ NEW! BNC Connectors
oy N
Low As }i 3 .\
® 169 ®

& Submini Push Switches. One red,
one btack. SPST momentary contacts
rated 0.5A, 125VAC. Normallg open.

149

219

[&] Type 1094 Female BNC. Mounts in sin-
gle 5/16' hole. 278-105 ... .. 1.49
(B] Type UG-88 Male BNC No soldermg
Screws onto standard coax cable. Plate

kg. 2/1.69

276-122. V2 3" cell. Rated 500 mA ... 5.99 [8] Compact Lever Switches. 6A at finish
276-123. Fuil 3" cell. Rated 1 amp 8.99 125VAC. SPST. 275-257. . 249 For RG-58/U Cable. 278-103........ 2.19
DPDT. 275-259. .. .. . 299 For RG- 59/U Cabie, 278-104.. ...... 2.19

Hall-Effect Sensors
3 198

Open-Collector Output |

Detects magnelnc fields electronically. 750
gauss ""on’" threshold. Constant amplitude
independent of frequency. Similar to type
ULN 3006. Ideal for tachs, position sensing,
pulse counting. 5 to 16V supply T0-92

Pkg.
of 3

.

\ Low
As

compensated. Up to

case. With data TL 084C. Quad BIFET Op amp 14+ pm ter, 2 mixers, llmmg logic. 28- pln DIP.
276-1646 . . . .. : Pkg. of 3/1.98 DIP. 276-1714. .. ... ... 2.99 With data. 276- 1765 ........ 2.99
Unique LEDs LED Bar/Dot Dlsplay AC and DC

‘3::::>

1a] 8]

{A] Tri-Color. Displays red, green, yellow.
Uniform light output of 0.6 mcd. Forward
voltage: 2.2VDC. Max. current: 25mA. T1-%4
case styie

276-035 1.39

(B] Red Flasher. Operates directly from
5VDC power source. Pulse rate: 3 Hz. Max.
current: 20 mA at S5VDC

LM3915N. As above
276-036 o]

{ 276-1708

Manufacturer s Data Books

oLA
M MOTORLN

R DAY

Low As

295

Need Info? —Find it
at Radio Shack!

[A] Motorola RF Data Manual. Power and small-signal RF lranils9
5

tors, hybrid amplifier modules, more. 62-1380

C]] Motorola Low-Power Schottky TTL. Data and diagrams pll:.;s9
5

selection guide for choosing best device. 62-1381

[C] Linear Applications, Vol. 2. Latest data, diagrams, apphca-2
95

tions briefs and articles. Indexed. 62-1374

0] CMOS Integrated Circuits. Covers 74C, CD4000-series wn:r;
.95

complete data, diagrams. Cross referenced. 62-1375

J

[€] Memory Data Book. Complete info on MOS and bipotar me:r;\95

ory components, support circuits 62-1376

BIFET Op Amps

Feature very high input impedance, low |
noise. Fast 13VpS slew rate is ideal for low
TIM distortion audio amplifiers. internaily

(&] LF 353N. Dual BIFET Op amp 8 -pin DIP
276-1715 Ak 1.89

LM3914N. Features 10 adjustabie analog
steps, bar or dot displ émode Current-
reguiated LED ouputs.

18-pin DIP. 276-1707 .

SN-76477 “Musm
Synthesizer” IC

i
89

o

Creates almost any type of sound! High
tevel op amp output. Includes 2 VCOs,
low !requency 0sc., noise generator, f|l-

+ 18V supply.

Driver

349

i
Relag‘(s .

J
mw199

[A] SPST Solid State AC Relay. Handles 24
to 280VAC at up to 1.5A. TTL compatible
5VDC control input. 1500VRMS isolation.
275-23 1.99

but with 3 dB log stgps 12VDC SPODT. Silver-plated contacts: 1A
CRED

al 125VAC. 275-231 .

1 4" Cooling Fan

125

Super
Quiet
Operation

Ideal for cooling power supplies, microcomputers, hi-fi
and Ham gear. Delivers up to 70 CFM. Diecast ven-
turi. U.L. recognized motor. For 120VAC, 60 Hz.

| 273-241 . ..

—

12/24-Hr. LCD
Clock Module

24-Hour Alarm .
Shows Time/Day/Date Actual Size

Complete clock module — just add switches and battery! 0.25"
LCD dlsplaéhas built-in backlight, alarm set, PM and snooze
indicators. Operates up to a year on smgle 1.5V battery. Accu-
racy: 13 seconds per montK 277-1005.

19.95

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Radio .l'haeli
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OVER 7000 LOCATIONS IN 40 COUNTRIES

CIRCLE 8 ON FREE INFORMATION CARD

wWWwWWwW_americanradiohistorv com

6,61 4383034

ad
-
©w


www.americanradiohistory.com

RADIO-ELECTRONICS

-t
N
o

LOW, LOW DISCOUNT PRICES | ADVERTISING INDEX

*HARD TO GET COMPONENTS

*MONEY SAVING DISCOUNT PRICES

+TOP SELECTION OF FIRST QUALITY
POPULAR COMPONENTS

«ALL COMPONENTS GUARANTEED
TO BE FACTORY PERFECT

(MONEY BACK GUARANTEE)

UARTS
AY-5-1013A $4.20
TR16028 3.90
AY-3-10150 $.20
AY-3-1014A 6.75
TELECOMMUNICATIONS
AY-5-9100 Push Button Telephone Diailer Circuit 13.95
AY-5-9200 Repertory Drailer 13.9%
AY-5-9500 C-MQOS Generator 4.25
GENERATOR/ENCODERS
RO-3-2513 Character Generator (upper or lower case) 6.50
AY.5-2376 Keyboard Encoder 12.10
AY-5-3600 Keyboard Encoder 12.95
8080/8085 SUPPORT CHIPS
UPDBOBOAFC  8-Bit N-Channel Microprocessor 5.35
UPDBOBSAC  Single Chip 8-Bit N-Channel Mictoprocessor 12.75
UPD8155C 2048 Bit Staric MDS RAM with 170 Ports & Timer 18.95
UPB8212C 8-81t 1O Port 2.40
UPBs214c Priortty Interrupt Controlier 3.90
uPBa216C 4-But Paralle) Biwrectiona) Bus Driver 2.40
uPBg224C Clock Generator & Driver for 80804 Processor 255
UPB8226C 4-Bit Paraliel Bidirectwonal Bus Driver 3.35
upB8z28c 8080A System Controlier & Bus Driver 395
UPB8238C 8080A System Controller & Bus Driver 395
UPDB251C Prog. Communication Interface 5.40
UPD8253C Prog. Interval Timer 13.95
UPD82S Prog. Penipheral Intertace §.40
UPDB257C Prog. DMA Controlier 16.95
UPD8259C Prog. Interrupt Controller 14.90
MICROPROCESSOR CHIPS
UPD780C(280) 8-Bit N-Channei Microproces sor compietely Z80

compatible 13.50
UPDTB0C-1{ZBOA} 8-Bit N-Channel Microprocessor completely 280

compatible (AMHz) 15.95
CONTROLLER CHIPS

Single‘Doudie Density Fioppy Disk Controlier 59.95

FD|77|B quh Dens-(¥ Floppy Disk Controlier 59.95
FD17918 3l Density Floppy Disk Controlier {IBM compatidie) $9.95
CRT5027 CRT Controlter 39.95
uPD3720 Fioppy Disk Conirolier 39.95

RAMS
UPD2102ALC-4 1024 Bit Ful!z Decoded Static MOS RAM (low power) 2.60
UPD2101ALC-4 1024 an (25 n) Sunc MOS RAM wilh separate

170 (lo 2.75
UPD2111ALC~4 1024 E |(256:4) ‘Static MOS RAM with common 10
4 output disable (IOw power) 3.50
2114UCB 4K Staiic RAM 450n: 6.95
UPDS101C-€ 1024 Bit (256:‘) Smlc CMDS RAM 4.35
UPD4t1AC 4K Dynamic Ri 4.95
UPD4at6C 16K (16384x1) Bit Dynamic MDS RAM 12.75
BAUD RATE GENERATORS
COMS016 Oual Baud Rate Generator 15.50
COMS036 Dua) Baud Rate Generator 15.50
BR1941L Dual Baud Rate Generator 9.80
SOUND GENERATOR
SN76477 Complex Sound Generator 3.65
ASTRO
COM1671 A Recewer. T 24.50
LINEAR
SG3524n10 Switching Regulator Converter 5.40

TO ORDER: Specity part-number. name. price & Quantity.
Check or money order must accompany order. Add $1.75 for
postage & handling. New York State residents add 7% sales tax.
Foreign Customers: Payment must be in U.S. dollars by inter-
national postal money order or cashier's check. Add. 20% for
shipping & handling

FREE WITH EACH ORDER. WE WELCOME
INQUIRIES FROM MANUFACTURERS,
GI DISTRIBUTORS, & INSTITUTIONS.

NOC.0.D., MINIMUM ORDER $10.00.
(PRICES GOOD THRU DECEMBER 15, 1979)

Order Today from:

POPULAR COMPONENTS INC.
DEPT. RE 127

P.0. BOX 866
MELVILLE, N.Y. 11747

CIRCLE 4 ON FREE INFORMATION CARD

-]

Free Information Number

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Page

- AMC Sales ... . 110
60 AP Products, Inc........... . 33
56 Aaron-Gavin Instruments . .97

| s Active Electronics — 116

Advance Electronics ............ 25,34,69,72-73

20 Advanced Computer Products... ... 108
6 All Electronics... . 110
59 Amelect, Inc. ... - 35
| 30 American Antenna.... ..Cov. 4
— Apollo ....... - . 100
- Asante Enterprise Ltd. ....................... 98
66 B & K Dynascan Corp. ........... =/l
53 Babylon Electronics .. 110
— Karel Barta....... — . 104
29 Beckman........ v 80
67 Blacksburg Group .. = 96
— Bullet Electronics. — 101
| — Burdex Security ..... . . 110
44 C F R Associates... - .99
- Camelot Direct. = .13
Chaney Electronics .......... 104

C 1 E—Cleveland Institute of Electronics
18-21
Command Productions.................. 104
54 Concord-Computer Components ... 114
Continental Specialties.. .Cov. 2
23 The Cooper Group......... S .93
— Dage Scientific . SRR o}
25 Delta Electronics........ . .. 100
| 64 Deltroniks................. 110
15 Digi-Key ..o 109
D R C—Digital Research Corporallon 114
47 E1CO . am ' 93,
50 Enterprise Development Corp. . 84
- Fair Radio Sales........ 104
33 ][] S ——— 6-7
16 Fordham Radio Supply .. 90,115
21 & 22 Formula International . .. 102-103
36 Fuji-Svea ... 105
- Golden Enterprises . 99
52 Godbout Electronics........... . 118
55 Grantham College of Engincering........... 93
100 Heath.. .4,26-27,87-89 & Cov. 3
63 Hickok Electrical Instruments................ 79
39 Hitachi-Denshi — " |
35 Hobby World...................... ... 106
17 ITC—Electronic Supermarket ... 118
— Information Unlimited ......... 110
19 International Crystal Mfg. Co................ 91
- JS & A .. mme—— . 1
57 & 58 Jameco Electronics ............ - 112-113
24 Kester Solder - - o 86

—_ Lakeside Industries ... . 100
42 MFE Company............... et O
7 Meshma..........ccooeeveerenninnn 106

www americanradiohistorv. com

— National Radio Institute (NRl)-—Dw of

McGraw Hill .......... e 8211
- National Technical Schools (NI‘S) ....28-31
48,49 Netronics................ — . 76,82
40,41 O.K. Machine & Tool ... s 23,75
— Olson...... e 104
b7 Optoelectronics..... e =)
12 PAIA . e 94
65 PTS Electronics . ... 86
62 Pac-Com........ = o B ——— )}
37 Panasonic ............... .. 38
2 Panavise...... ... 81
26 o [ g ———— 107
10 Pomona Electronics ........... SS— 1
4 Popular Components ............................ 120
11 07— 117
8 Radio Shack ..., 119
43 Ramsey Electronics..................o.o.o m
31 Ripley Co., Inc. ..o S
18 Rye Industries ... —9
— Sabtronics............oooiiiiiiiii 36-37
32 Schober Organ ... 5
61 SBULE ..o 33
46 Solid State Sales .................. it 106
51 Southwest Technical Products... e 92
— Spacecoast Research........................ 104
Speakertab. ——— .. 100
Surplus Center............ccccoocovieuenn 104
3 Tab Books ..., .94
45 Tek-EVCorp. ..o, 118
— Texas Instruments............c.ccoooevennnn.. 84
13 Tri=Star ..o, {1
-- VIZ Mg s 96
34 VeCtOr. .....ocooviiiiiiiiiiieecereeecveren e 95
28 Wersi Electronics...........c.cccooincnin. 81
38 Weston Instruments ......... 2j
14 Zemco..........cc.c......

MOVING?

Don’'t miss a
single copy of
Radio-Elec-
tronics. Give
us:

ATTACH
LABEL

Six weeks’ HERE

tice

ad-
2ip

Your old
dress and
code

Your new
dress andg
code

zip

name (please print)

address

city state zip code
Mail to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO. 80322
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no loose ends

CPO1  Tee 284 microprocessors
Clockt  2.048X0:
Sesery! 16K bytes RAM expandanle to -EK

Msplagt 25 lines by BE chararters

Characterst 3 x 7 dot satrix, upper & lover case

Erephicst 33 special graphies charachers

e e datmaniey e

Faserie hagpadl 12 heys

Curser Rédressingt relotive § direct P3r full cursor control
B438 Puncticns! Insert or delota charmiber of line

fidees Normal ang reverte by craractes for hghlighting

Heathkit H89

New Heathkit® H89
All-In-One Computer

Heath takes the risk out of selecting a
balanced computer system. Now, video
terminal, floppy, keyboard and 8-bit
computer are brought together in one
self-contained, compact unit. Nothing
hangs out.

Two Z80's

The personal computer has never been
simpler. Or smarter. Two Z80 microproc-
essors mean terminal never shares pow-
er with computer, as do most desk-top
units. So this terminal is capable of a
multitude of high-spzed functions, all
controllable by keyboard or software.

102K bytes storage

Built-in floppy disk system gives you fast
access to p-ograms and data. Each 5%-
inch diskette has more than 102K bytes
of storage area, enough to hold entire
files. The All-In-One comes with 16K
RAM, expardable to 48K.

Hundreds of uses at
home or work

The All-In-C'ne Computer runs programs
written in MICROSOFT™ BASIC and
ASSEMBLER Languages. And it accepts all
current soft~are written for the popular
Heathk t HE computer. You can choose
from scores of practical programs for
home and business.

Learn by building

What better way tc learm about conput-
ers than to build one yeurself? The All-
In-One is available i1 easy-to-build kit
iorm, as well as completely assembled.
Like all Heath electronmic kits, it comes to
vou with its own 2asy-to-follow asem-
oly manuai and a réetion«ide netwcrk of
service certers to assere smooth sailing.

FREE CATALOG

- For complete details cn the
Healhkit} yeaghk t H89 All-In-One
tw:ro‘ * Comguler and nearl/ 400

{ other elzcbonic kits fo- your
home, work or pleasure send

todar fcr the latest Heathkit
Catalog of salues.

“$1195 without floppy. Mail order kit price, F.O.8. Benton Harbcr, Mi. Also available at Heathkit Electronic Certars at slightly higher pric2s. Pr<es subject to change

without notice.

Heathkit

ZP-165

HEATH COMPANY, DEPT 020-600, BENTON HARBOR, VI 49022

CIRCLE 100 2N FREE INFORMATION CARD
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In one year our K40 antenna
has become the largest selling
CB antenna in the world!

1. It's the most 2. Its made 3. It's proven best!
expensive... bjter. == ...Here’s what the leading CB

publications said.
$42.5° |
& suggested retail

CB TIMES: “. . .it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
And when you
pay more,

Antenna and the K40 are doing it—repeated tests showed the K40
you expect more!

could out-perform the major competitive brands.”
RADIO ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna’s advertising is not merely Madison
Avenue showmanship.”
PERSONAL COMMUNICATIONS: " . = an impressive
95% of the trials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.
"“. . .in every case, the K40 either equaled or out-performed its
competitor.

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best antenna around.
€CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation.”

...Here’s what CBers all
across the country said.

ANTENNA SPECIALISTS: . .. truck driver and CB'er for
10 years ... 50% further than my M410 'Big Momma’.”
—J.H. Collett, 207 McFee, Bastrop, LA
AVANTI: "I'm an electronic technician with a Second Class
FCC license . . . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.”
—H.R. Castro, VRB. Monserrante D-67, Salinas, Puerto Rico

PAL: " . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik.”
—John A, Blum, Box 446, Zelienoiple, PA

SHAKESPEARE: . . .I've been a CB’er for
three years and the K40 is the best I've ever
had. Better in reception and transmission than
my Shakespeare.”

—H. Bachert, Jr., 15 King Rd., Park Ridge, NJ
HUSTLER: “Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.”
—Jerome R. Brown, 7800 S. Linder, Burbank, L

MORE PERFORMANCE:
The K40 is guaranteed to

transmit further or receive

clearer than any antenna it

replaces. We know it will.

We've tested it with 771

CB'ers just like you for one

year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
Thatincludes choppers, dune
buggies, qutters, mirror
mounts,luggageracks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
It's not imported. Iit's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession-
al people we pay more. And
we designed itright
here in the U.S.A.

[sXoXoLodola¥al

*Including option-
al mounts at extra
cost.

[ N N ) This
Antenna
is so ' (SPECIAL NOTE)

DYNAMITE : IF YOU'RE A
you receive a... ' O\ BEGINNER:

GUARANTEE 1: The K-40 wil transmit tarther and re-
cetve More Clearty than the antenns it repiaces of the custom
ot wik receive a prompt and hull refund tram the Regstered
K-40 Dealer who nstalied and tuned it

byttt M AMERICAN ANTENNA

el i e i ELGIN, IL 60120

Z COPYRIGHT AMERICAN ANTENNA 1979 POWE Rg
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