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A 3149 price.

Keep the change! Our MAX-100
is remarkable, even compared to
$250 digital frequency counters.
With its turn-on-and-read operating
simplicity. Direct 8-digit readings.
Big, bright, display. And under-20
Hz to over-100 MHz range (past 500
MHz with optional prescaler).

It has all the features you'd take
for granted, even at $250. Like high
sensitivity, accuracy and stability.
Lead-zero blanking. Plus visual in-
dications of overflow and low bat-
tery. (The flashing low-voltage in-
dication also prolongs the counter's

major breakthrough in $250
frequency counters.

useful battery lifel)

MAX-100 is comfortable any-
where, monitoring nearby RF trans-
mitters with its built-in mini-whip
antenna. Or any other CW, AM, or
FM signal via clip-lead cable or ac-
cessory low-loss tap-off cable. Pow-
ered by your choice of alkaline cells
or rechargeable nicads with battery
eliminator/chargers that operate
from car cigarette lighter, 110 or 220
VAC mains.

CSC's incredible MAX-100
solves all your problems but one:
what to do with the $101 change.

Smarter tools for testing and design.
e s SN Call| toll-free for details

70 Fulton Terr . New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227

OTHER OFFICES. San Francisco (415) 421:8872 TWX 910-372-7992 1 il Sm_ 243_ 607 7
Europe: CSC UK LTD. Phone Satiron-Waiden 0799-21682 TLX 817477
Canada: Len Finkler Lid.. Ontanio

8:30AM-5:00PM Eastern Time

*Suggested US, resale. Available at selecied local distributars. Prices, specifications subject to change without notice. @ Copyright 1978 Continental Specialties Corporation
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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 roller 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 couldn'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,
so 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,
s0 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,

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 below. 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,

o PRODUCTS
O THAT
®

THINK
Dept. RE One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
Inlllincis Call ........... (312) 564-7000

©JS&A Group, Inc.,1979

- 086} AHVNHg34



HIGKOK LX SERIES MULTIMETERS
OBSOLETE YOUR TRUSTY OLD VOM!

Here are the truly inexpensive, no nonsense, high
performance DVOM's you've been looking for! Com-
pact. Lightweight. Easy to read, indoors or out.
Accurate. Precise. Reliable. Rugged. Safe.
Self-contained. Easy to hold and operate with the
same hand.

A complete line of inexpensive accessories is
available to extend other capabilities far beyond
those of a comparably priced VOM.

All the super-durable, high quality professional
meter you need for service and maintenance work at
an analog price. So why pay as much for analog
inaccuracy...or more for digital frills?

Write today for complete details or contact your
local Hickok distributor. Better yet, call us toll free,
outside Ohio, at 800-321-4664.

LN303 - 374.%
LN304 - 89.%
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¢ Automatic polarity, zero and overrange
indication

* Easy-to-read 2" high L C D display

e /2 year battery life in typical use

* 12 oz. including 9V battery

* Withstands 4 ft. drop without loss
of accuracy

¢ Automatic decimal point, built in low
battery indicator, diode and transistor
testing capability (LX304 only)

Carry it in your pocket, brief case or tool

box and enjoy on-the-spot accuracy when-

ever and wherever you need it.

No need to worry about damage. It’s built
to take it...so you can take it with you
wherever you go.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue s Cleveland, Ohio 44108
(216) 541-8060 «  TWX: B10-421-8286
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AUDIO POWER LEVEL METER
Hook it up to your hi-fi and protect your amplifier and
speakers against power overload. Joseph Gorin

SATELLITE TV EARTH STATION
Build your own backyard installation for under $1000.
Bob Cooper

VERSATILE SWITCHING REGULATOR

This circuit can be programmed for step up, step down,
positive, negative, voltage and current regulation.
Robert Frostholm

NOT JUST ANOTHER DIGITAL CLOCK
5Y%-inch high single-digit LED readout makes this clock
unique. John D. Warobiew

TECHNOLOGY 4

LOOKING AHEAD
Tomorrow’s news today. David Lachenbruch

53 HOUSEHOLD ANDROID
Hints on how to design your own.
Martin Bradley Weinstein

STEREO 66 UNDERSTANDING TURNTABLE SPECIFICATIONS

A look at the factors that affect how your records wear
and play. Len Feldman

69 R.E.A.L. SOUND TESTS TECHNICS CASSETTE DECK
Technics model RS-M7 rates Very Good.

VIDEO 71 JACK DARR’S SERVICE CLINIC

Automatic brightness limiters. Jack Darr

72 SERVICE QUESTIONS AND ANSWERS

R-E's Service Editor solves technicians' problems.

EQUIPMENT 26
REPORTS 32

36

Speakerlab Model 2.5 Speaker System
Simpson Model 380 Microwave Leakage Tester
SF Model STD-36 Radio Operating Desk
Panasonic Model RF4900 10-Band Receiver

ON THE COVER

The LED bar-graph audio pow-
er level meter shown is not a
wattmeter, but a level indicator
that is calibrated to your ampli-
fier’s clipping level. Use the de-
vice to protect your amplifier
and speakers from power over-
loads. Shown in contrast to the
LED bar-graph display is an
analog power level meter. Get
started building your own LED
bar-graph power level meter to-
day. Construction details start
on page 43.

ANNUAL INDEX
JANUARY—DECEMBER

1979

To present the maximum num-
ber of articles to our readers, we
have not published the Annual
Index as part of this issue. A 4-
page brochure containing this in-
dex is available for those who
need one. To get your free copy,
send a stamped self-addressed
envelope (legal size) to:

Radio-Electronics
Annual Index

45 East 17th Street
New York, NY 10003

Any requests postmarked on or
before April 30 are free. After that
date there is a 50¢ fee. Questions
and comments about anything
other than the Index that are
included with your request cannot
be handled. Send them separate-
ly to our Editorial Offices.

DEPARTMENTS 106
16

16

107

Advertising Index 22 Letters
Advertising Sales Offices 85 Market Center
Editorial 84 New Products
Free-Information Card 6 What’s News

Radio-Electronics, (ISSN 0033-7862) 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 sub-
scription rate: U.S.A. and U.S. possesslons $13.00, Can-
ada, $16.00. Other countries, $18.00. Single copies $1 25.
® 1980 by Gernsback Publications, Inc. All rights
reserved. Printed in U.S.A.

Subscription Service: Mail all subscriptlcn orders,
changes, correspondence and Pc Motices of
undelivered copies (Form 3578) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322.

A stam| self-addressed envelope must accompany all
submitfed 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 otherwise.

As a lervico to I‘.Bﬂlr‘. Radio-Electronics publishes available plans or inf i lati thy
in the quality and condition of t 1l
Iunclluning ‘of reader-built projects based upon or from plans or infor

and wor uud by read
publish d in this i

and scientific and t

Radm-EIcctmmc; disclaims any rllpﬂﬂ!lbllltr for the safe and proper

@ 086l AHVYNHE3d



& RADIO-ELECTRONICS

e

Seeing & hearing: Medical electronics is growing at an
accelerated pace, thanks to microprocessors and super-
miniaturization. Two of the newest products are designed
as aids to the blind and deaf: (1) IBM plans to offer a talking
typewriter this year (1980). Equipped with a voice-synthesis
device, the typewriter pronounces the words as they're
typed into a magnetic memory. The material can be cor-
rected before it's transferred to paper. IBM says the system
has an unlimited vocabulary and will help blind typists pro-
duce “‘error-free copy.” Prices of the typewriters will range
from $4,900 to $7,400, the speech-synthesis unit an addi-
tional $5,300. (2) Working with funds from NASA and Veter-
ans Administration, the Research Triangle Institute in North
Carolina is developing a microprocessor-based system to
help the deaf lip-read. A trained lipreader can properly
identify only about 25% of syllables, but NASA claims the
Autocuer could increase comprehension to about 90%. The
Autocuer uses an LED display to project representations of
sounds as nine simple patterns in the viewer's field of
vision, each pattern corresponding to a different sound.
The goal is to build the LSI circuitry into a pair of eye-
glasses, using the lenses to project the LED symbols into
the wearer's field of vision, where they can be seen along-
side the speaker's lips.

Voice-activated: While many American semiconductor
manufacturers are preoccupied with speech synthesis, the
Japanese are intrigued by what could be considered the
opposite—voice activation. At the Japan Electronics Show,
Sanyo showed a whole roomful of appliances that respond
to the human voice. When someone observes vocally, “it's
warm here,” an electric fan turns on automatically. “Let’s
watch TV" is the cue for the television set; “it's dark,"
activates the lights, and so on.

Combining voice activation with speech synthesis, Toshi-
ba has demonstrated a TV set that it says it plans to intro-
duce in the United States this year. It can be programmed
to accept verbal commands from 2 different people, can be
ordered to turn on, change channels, and so forth. The TV
set has a two-word vocabulary. When a command is
accepted, a female voice replies “O.K."" When it can't per-
form as ordered, it requests “repeat.”

Video programming: With home videocassette-recorder
ownership now past the million mark, there's an attractive
new market for pre-recorded cassette programming, prin-
cipally feature films. Almost every major movie maker is
distributing some titles on videocassettes, and most—
including Paramount, Allied Artists, Columbia and Warner
Brothers—are handling their own distribution. Fotomat is
now renting videocassette movies through its more than
3,700 retail outlets. A research company, Esselte Video,
estimates that 80 different program sources are now offer-
ing a total of 3,500 different programs. Two major video
clubs—patterned after the Book-of-the-Month Club—have
become established nationwide: Time-Life Video and VidA-
merica. The actual size of the home video software market
is something of a mystery, and there are estimates that it
could go as high as 2 to 3 million cassettes in 1980. The
difficulty of estimating is compounded by the uncounted
number of bootleg cassettes now on the market.

Pirate cassettes pose a sticky problem because of the
ease with which magnetic tape may be duplicated and the
big money involved. One source estimates that 50% of the
bootlegged titles are copied from cable TV, and many of
them show up in the Middle East as well as on the U.S.
market. There are reports of a pirate who is making
$4,000,000 a year on bootlegged cassettes. At one point,
he paid $500 for a copy of “The Deerhunter’’ on ¥-inch
tape and sold $30,000 worth of "z-inch duplicates in Saudi
Arabia in four months. The FBI has conducted many raids
on allegedly illegal duplicators, but so far has only
scratched the surface.

Most legitimate pre-recorded cassettes are encoded to
prevent casual copying. This generally involves changing
the frequency and amplitude of the vertical sync pulse dur-
ing the vertical interval. Although this makes copying diffi-
cult for non-technical amateurs, the system is easily
defeated by the professional bootlegger. These encoding
systems have become controversial, since they can throw
some home TV sets out of sync—and many videotape pro-
gram suppliers will exchange encoded tapes for non-
encoded ones when there are customer complaints.

How many screens? Another Toshiba marvel, scheduled
for introduction this year, is a 25-inch color TV which can
display four 10-inch color pictures on its screen simulta-
neously. It has a built-in frame-grabber to freeze any pic-
ture on remote-control command. Two-picture sets were
introduced in Europe in 1977 by many manufacturers with-
out great success—they're all off the market now. Sharp is
currently selling a color set that can superimpose a small
monochrome picture from another channel in the corner of
the screen. Sampo has a set with one big color screen and
two small black-and-white ones. If people really do want to
watch two or more pictures at once, the next step could be
the application of the same principle to audio. How about a
hi-fi that lets you listen to two musical selections at the
same time—one with each ear?

Projection TV multiples: Although total sales of projec-
tion TV sets last year probably were equal to only two or
three days’ production of direct-view sets, the giant screen
seems to be a growing part of the business. With the
exception of RCA (as of press time), every major American
and Japanese TV set maker was offering or preparing to
offer projection sets—in addition to specialist companies
such as Advent, Kloss Video, Projection Systems Inc. and
Muntz. Quality is improving rapidly, thanks largely to
improvements in optics, and prices appear to be poised for
a decline. Both of these developments probably have been
influenced most by the recent introduction of a plastic lens
with a speed of F1, which is beginning to rival the quality of
glass lenses at a lower price.

Despite the relatively low sales of projection sets and
their rather grandiose space requirements, the life-sized
screen has captured the public imagination, and it’'s proba-
ble that no other product in history has ever gotten so
much publicity per dollar of sales.

DAYE LACHENBRUCH
CONTRIBUTING EDITOR



Dial precise
tip temps |

with new Weller electronic-controlled,
variable temperature soldering stations.

Now you can precisely dial-in any soldering tip
temperature you want from 350°F to 850°F, and
lock the setting, with new Weller Models EC1000 and
EC2000 Variable Temperature, Electronically
Controlled Stations. No tip changing to change
temperatures.

Temperature setting and tip temperature are
displayed on a three-digit LED readout (Model
EC2000) with a resolution and setability of ==1°F.
An exclusive Weller feature!

Dynamic response to soldering load variation is
assured by a high precision platinum sensor—another
Weller exclusive—that is mounted deep inside the
solid copper iron plated tip and by full proportional
heater control. If an iron is damaged or misplaced,
another one can be plugged into either EC power
unit without recalibrating temperature settings. Still
another Weller exclusive.

Power units are calibrated to within =10°F,
Temperature control is maintained over line voltage
variations of &=10% and ambient temperature range
of 60°F to 110°F. :

Thyristor power contrel with zero voltage thyristor

In stock at leading electronic distributors nationwide.
In-plant, on-the-job demonstrations can be arranged.

drive insures that there will be no high voltage spikes
or magnetic fields on the soldering tool tip. In
addition the power unit is isolated from the A.C. line
by a transformer so that only 24 V.A.C. isolated
voltage drives the heating element, and the tool tip is
grounded through the power unit three-wire line cord.
These features combine with the calibrated
temperature control to provide ultimate safety for
sensitive, costly electronic circuit hand soldering.

Zero crossing control of heater current eliminates
RFI/EMI and accurate time proportioning reduces tip
temperature hysteresis.

Power unit is furnished with extra large sponge,
iron holder, tip holding tray, solder drip shield,
circuit breaker and lighted on-off switch. Soldering
tool has high temperature plastic handle and heat
shield, burn-resistant silicone rubber cord, and
locking plug that mates with power unit receptacle.
Unit is U.L. listed.

Stations are normally supplied with ETA 1/16”
screwdriver tip. Eight other iron plated tips from
1/32" to 3/16" diameter are optional accessories.

BOKER®  CRESCENT® & LUFKIN® & NICHOLSON® » WELLER® » WISS® = XCELITE®
P.0.BOX 728 APEX. NORTH CAROLINA 27502, 919/362-7511
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New remote-control TV
is commanded by voice

Sanyo Electric has produced a prototype
television receiver in which all the functions
ordinarily controlled manually—or with
various manual remote controls—can be
effected by two-word voice commands.
The words ‘‘television power'' for example,
turn the set on or off, and *‘channel 8"
tunes it to that channel.

With a two-word system, 16 words, in-
cluding the numbers from 2 to 13, are suffi-
cient. A two-word format has been found
best to assure correct performance. Since
the set has been designed for operation by
two persons, 32 words are used.

The commands have to be registered on
the receiver's memory by the operator, to
form a model to which the commands will
be compared. The words are registered by
throwing a registration switch on the panel
and speaking the commands into a micro-
phone on the set. The commands are then
stored in memory by an Intel 8085 central
processing unit.

When a command is given—either into a
remote control radio mike or into the
microphone on the set, it is compared with
the registered commands in the standard
pattern memory, and the command most
closely similar to that given by the input
voice is executed.

Voice control of devices is the most natu-
ral and least complicated, and requires a
minimum of effort. Sanyo believes that oth-
er home appliances can be controlled by
voice, and is working on such products.

New lithium batteries
meet wide range of needs

A new line of high-energy lithium batter-
ies has just been announced by Electro-
chem Industries of Clarence, NY. Three
variations have been developed to meet
specific customer needs.

The bromine complex (BCX) cells are
designed for lightweight, long-life portable
power sources for the electronics, the com-
munications, and the photographic indus-
tries. Solid-cathode (SCX) cells find special
application in the computer field, where

reliable, long-life batteries are needed for
such applications as '‘keep-alive' power
supplies for CMOS and NMOS memories.
The high-temperature (HiT) cells are de-
signed to deliver continuous power at tem-
peratures as high as 150°C (302°F). They
serve in such applications as power
sources in high-temperature locations for
well-logging.

“We expect the bulk of our business to
be in designing primary sources to meet
specific customer applications,” says Elec-
trochem president, Dr. C. C. Liang.

Satellites will get better,
not necessarily bigger

Though some persons have imagined the
future advances in satellite communication
to lie in the direction of “'truly giant satel-
lites"” that would have to be assembled and
maintained in space, the greatest improve-
ment in future satellite design will be the
attainment of longer lifetimes, Hughes Air-
craft's Dr. Harold A Rosen told a meeting at
the International Telecommunications
Union’s Telecon 79 in Geneva.

Advances in ground technology will also
be an important feature in future satellite
improvements. The additional of several
advanced digital processors to ground
equipment has resulted in significant im-
provement in the transmission of voice,
data and video signals by satellite, he
reported. A system that compresses band-
widths to about one-tenth, which increases
satellite capacity and consequently re-
duces charges, has been developed. This
makes a substantial increase in video con-
ferencing via satellite probable.

The ultimate satellite size will be one that
can be launched in one piece and that will
reach the end of its normal life unattended,
Dr. Rosen believes.

Microprocessor developer to
receive Ballantine Medal

The Stuart Ballantine Medal, one of the
nation’s most important awards for scien-
tific and technical achievement, was
awarded last October to Marcian E. (Ted)
Hoff, of Intel Corp., Santa Clara, CA., for
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Custom
BCX

VOLTH

NEW LITHIUM BATTERIES, a sampling of custom and off-the-shelf types.

his development of the microprocessor.
The medal is awarded annually by the
Franklin Institute of Philadelphia, and in the
past has been bestowed on such persons
as John Bardeen, co-inventor of the tran-
sistor, and Claude Shannon, developer of
information theory.

DR. MARCIAN E. HOFF

Dr. Hoff, in addition to his work on digital
microprocessors, contributed to the devel-
opment of the first high-density computer
memory devices, and was also responsible
for the development of the first analog
microprocessor.

Install-your-own telephones bring
trouble to Ma Bell

Since it has become possible for tele-
phone customers to buy their own phones
on the open market, the phone company
has been troubled with an increasing num-
ber of illegally-owned phones. A recent
study showed that over half the phones
sold at retail are used without phone com-
pany knowledge.

To add to the problem, many telephone
owners are using phones they obtained ille-
gally. Most phones picked up at flea mar-
kets, for example, are suspected to be
“hot.”” The study states: '29.9 percent of
the owners of Western Electric phones are
using stolen merchandise."

Phone owners may buy decorative
phones to replace their present ones, may
wish to add extensions, or get extra phones
for extension lines already installed. Since
(in every state but Massachusetts) the com-
pany makes a monthly charge for each
subscriber-owned phone, many owners
see no reason to report their purchases to
the company.

Legal or illegal, unreported phaones pose

continued on page |2




Facts from Fluke on low-cost DMM’s

Is this any way
to treat a $129 multimeter?

In the rough world of industrial Sturdy internal design and components to protection against
electronics, even a precision test high-impact, flame-retardant shells overloading, accidental inputs and
instrument can get treated like dirt. make these units practically operator errors.

You need all the ruggedness and indestructible. Right off the shelf, they We go to these lengths with all our
dependability you can get in a DMM meet or exceed severe military low-cost DMM’s to make sure they are
for field use. shock/vibration tests. genuine price/performance values. You

You'll find these qualities and Even our LCD’s are protected by can count on that. Because, that’s
more in the Fluke line of low-cost cast-tempered plastic shields. We use what leadership is all about.

DMM’s. Our DMM’s have been rugged CMOS LSI circuitry for For more facts on DMM reliability
dropped from towers, stepped on, and integrity and and where to find it, call toll free

run over by construction equipment. " endurance, and 800-426-0361; use the coupon below;
And they’ve survived because we never devote a large or contact your Fluke stocking

cut corners on quality, even on our number of distributor, sales office or
lowest-priced, six-function Model representative.

8022A Troubleshooter at $129 U.S.
Take a close look at a low-cost
DMM from Fluke and you’ll notice
tough, lightweight construction that
stands up to the hard knocks of life.

IFLUKE] |

"

b

. i,: ")
s l

IN THE U.S. AND NON-
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
P.O. Box 43210 M5#2B P.O. Box 5053, 5004 EB
Mountlake Terrace, WA 98043 Tilburg
(206) 774-2481 (013) 673 97
Telex: 32-0013 Telex: 52237

[[] Please send 8022A specifications.

[] Please send all the facts on Fluke
low-cost DMM s,

[[] Please have a salesman call.

Netherlands

Name —
Title 5] Mail Stop _
Company i 3 " A
REET
! City State Zip
Telephone ( ) Ext.
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New from NRI!
25"color TV that tunes

AAAAA

an entire evemng %
entertainment. &

Just part of NRI's training in
servicing TV, stereo systems, video
tape and disc players, car
and portable radios.



Only NRI home training prepares
you so thoroughly for the next great
leap forward in TV 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 you the actual “hands-on” train-
ing you need to handle servicing prob-
lems on tomorrow’s electronic equip-
ment. 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

r . toadjustand service them. You work
with the same advanced features
used in the new programmable
TVs and video tape record-
ers. It's exclusive NRI
: training that keeps you
up with the leading
edge of technology

Exclusive
‘M 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 later for professional
servicing of TV, audio, and video
equipment.

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

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

3939 Wisconsin Ave.
Washington_. D.C. 20016
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whats news

continued from page 6

RADIO-ELECTRONICS

two problems for the telephone company:
lost revenues from monthly charges or
from extensions the company might have
provided, and additional power problems if
too many phones with ringers are added to
a local loop.

In many areas, the phone company has
actually encouraged customers who move
to take out and re-install their own phones.
(The company has found that often the cost
of sending a man to remove an old phone is
greater than the value of the phone.) Cus-
tomers are thus trained to hook up phones.
Modular plugs on all recent installations
make the job simple, and more phone own-
ers begin to feel confident about their abili-
ty to hook up a “‘hot’’ phone.

SATURN PIX STORED IN DIGITS

4

1e25 ENTER

CHaMELT
STORS (L1 HUNBER 15 OPTIONAL

THE PIONEER SATURN SPACE ENCOUNTER
pictures you saw recently on your television
screen were assembled from digital storage on
disc. The photo above shows a picture being
encoded and entered into the still store system
for future recall. The process—the ESP-100
Electronic Still Storage System, developed by
Adda Corp of Campbell, CA—is microproces-
sor-controlled and stores color stills in digital
form on high-speed, high-capacity computer-
fixed disc packs. The stored pictures can then
be recalled at any r location and put on
the screen.

Counterfeit video cassettes
being sold in the U.S. Northeast

TDK Electronics, a Garden City, NY,
manufacturer of audio and video recording
products, warns that its SA-C90 cassettes
are being counterfeited. Bogus tapes of
inferior quality have been offered in the
East Coast area for $2.95, as against the
market price of $5.69.

The counterfeits have a number of differ-

ences from the genuine tapes that enable a
buyer or dealer to spot them:

1. Liner index card: The printing on
the counterfeit is dark and smud-
gy, the “C90"* on the front being
especially noticeable. The section
detailing performance and war-
ranty information is not found on
the counterfeit.

2. Outer wrapper: The counterfeits
have a nonfunctional cellophane
strip for opening, sloppily glued
on the top of the wrapper; the
genuine cassettes do not.

3. Norelco box: The genuine TDK
box has a finger indentation at
the top for opening. The counter-
feit box is plain.

4. Shell: The printing on the shell
label is dark and of poor quality.
The viewing window is smaller
and has a raised edge around the
outside; the genuine TDK window
is flat. There is no production
code number on the edge of the
shell.

5. Tape: Genuine TDK tape is
brown; the counterfeit is dark
gray.

6. Carton: The carton that holds ten
tapes is printed in brown only
instead of brown and green. It
has no lot number stamped on
top.

7. Quality: The performance and
overall sound reproduction of the
counterfeit cassettes are signifi-
cantly inferior to authentic TDK
SA-C90 cassettes.

New earth-station antenna
cuts interference by 10 dB

A new narrow-beam earth-station anten-
na exhibited by GTE International Systems
at Telecom '79 (Geneva) has a beam so
sharp as to make it feasible to position
earth stations closer together, as well as
permitting closer “‘parking” of transmitting
satellites. The beam width is less than 0.5
degree wide at its 3-dB points as opposed
to at least 1 degree for conventional parab-
olas used in typical earth-stations. Secret
of the new antenna is that the horn that
picks up the signal reflected from the dish
surface is offset, rather than placed at the
parabola’s “ocal point. This also increases
the gain of the antenna, because the horn is
not in the path of the incoming waves, and
reduces sidelobes.

The Gregorian-feed configuration cou-
pled with microwave absorption material
placed around the circumference of the
antenna further reduces the energy coming
from the sides, resulting in a reduction of
unwanted signal and noise by at least 10
dB. (Because of the offset mounting of the
horn, the “dish” departs somewhat from a
perfect parabolic shape.)

Since the FCC licenses earth stations on
a basis of immunity to interference from

nearby stations, the new antenna with its
narrower beam and smaller sidelobes will
permit earth stations to be placed closer
together.

SOUND MAKES PLASTIC FIBERS

PLASTIC FIBERS STRONGER THAN STEEL are
being produced by the Hughes Aircraft Co.
laboratories, by vibrating a wire coil in a poly-
mer solution at sonic frequencies and at con-
stant temperature. The material can be seen
forming inside the coil in the solution.

Hughes researchers have demonstrated that
the fibers can be grown directly on devices to
be encapsulated, and thus fill tiny openings and
narrow passages often found in resin-encapsu-
lated components. Besides its uses in encapsu-
lation, the new fibers—whose strength per unit
weight is several times that of the highest
strength steel, show promise for a variety of
commercial and industrial applications.

Hughes physicist Joanna Ready is shown
making a close-up i tion of the pr

Heath Co. of Benton Harbor
is now part of Zenith Corp.

Heath, Michigan-based producer of elec-
tronic do-it-yourself kits, instruments, adult
educational materials and microcomputer
products, has been purchased by and will
be operated as a wholly-owned subsidiary
of Zenith Corp. New Zenith subsidiaries
have been established to operate the 55
Heathkit Electronic Centers in the United
States and the Heath business in Canada
and Europe.

Heath was founded in 1926 by two avia-
tors, Anthony and Edwards, and originally
sold airplane kits. It entered the electronic
kit market in 1947. Upon the death of the
proprietor, Anthony, in an airplane acci-
dent, the company was sold, first to Day-
strom, then to Schlumberger interests,
from whom it was purchased by Zenith.
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OUR $69 SOLAR ALARM.
A GHALLENGE TO EVERY GHRONOGRAPH

People are bumping into more
watch ads these days than at any other
point in history.

And if you think companies like
Seiko with their $2985 solar alarm
chronographs are fighting hard for
a place on your wrist, you should see
the battle in the Under-$100-Watch
Category.

It's Dog eat Dog.

So where did we get the gumption
to offer another popular-priced mini-
genius through the mail? You'd have it
too, if you had this watch.

Our $69 Xernus (its price in stain-
less) provides every watch and stop-
watch function you could ask for (see
description below).

Even more important, it offers a
level of workmanship and design that
you just won't find elsewhere—at even
$20 or $30 more.,

We know, we've looked.

lts display is liquid crystal; the digits
are crisp and clear. You get the
uncommon convenience of a 24-hour
alarm, precise time information for two
different time zones. Plus, the latest solar
cell technology—to keep your Xernus
working for up to 5 years on its original
set of batteries. And with an uncanny
+ 15 seconds per month quartz accu-
racy. By the way, Xernus is pronounced
Zernus.

lts case, bracelet and back are
machined from solid stainless steel.
Instead of the thinly plated chrome con-
struction you find on virtually all other
chronographs at or near its price.

It's also an incredible 8mm thin,

979 The Sharper Image

INTHE WORLD.

Much thinner than the Texas Instruments
alarm chronograph; much, much
thinner than both the widely advertised
Advance and Windert. Xernus is even
trimmer than the comparably clever
$295 Seiko. By more than 2 mm.

Want more? You get a face crystal
that's made from tough, hard mineral
glass. Most other chronographs in this
price field give you nothing better than
scratch-prone plastic.

As a Xernus owner, you can also
feel secure about moisture and
perspiration. We know, because Xernus
has even survived our 12-hour water
immersion test.

Save $60 while Xernus iz hungry.

This isn't a small watch company,
or even a very new one. In fact, this pio-
neer in microcomputer timepieces, has

Normal time (=1 (=74 See hours, minutes,
o - -’ seconds (or date),
dapioy: - plus AM/PM and
j;]m day of the week.
SU NG TUWE T FR S8 T2 P AL
Stopwatch - 12-hour timing
display: [ (212195 1574140 second.
{ (+ | 157 gvenliapand
TTTTT T[] 1-2 finishes.
Alarm sefting = ~AL| Seffor AMor
display: (R PM. Audible
il ) beep lasts a full
CCTILIIIp| Mindte.
PMAL
Calendarsel- [ =7, 7/ 725| Settime/date
ting display: - for 2 fime zones.
i (7 L0LIPT| g of-month
T[T L1 adjustment is
Twhwmhmnnme  automatic.
Extra light 1 26| Push a button
at night. ‘;:,’? C‘F for bright face
- e diten lllumination.

already sold a phenomenal number of
chronographs around the world; in
countries like Germany, Switzerland
and France.

This superb timepiece has been
practically everywhere but the U.S. And
for that reason, Xernus has agreed to let
us offer their chronograph at a dramatic
discount. In stainless, it lists for $129, but
you get it at a $60 saving.

You save even more when you
order the Xernus solar alarm in gold
(a generous 5 microns over stainless).
To be exact, $70 less than your friends
overseas have had to pay.

Each Xernus comes gift-boxed with
full instructions, service-by-mail conven-
ience, if needed, and a full one-year
guarantee against defects by its
manufacturer.

And The Sharper Image gives you
two weeks to decide if it's really the
watch for you. If not, simply send it
back as new for a full and prompt
refund. But order now to take advan-
tage of this special introductory price.

ORDER TOLL-FREE.
E3E 0 GRS RED 00 R BN PEN 0B I N 00W ECE o

Credit card holders may use our

B toll-free ordering number. Or send

g check for $69 for stainless, $89 for

= gold plus $2.50 delivery. (In Califor-

,El nia, add $4.14 tax for stainless and

¥ $5.34 for gold).

g 800 227-3436
8 [n California 800 622-0733

THE SHARPER IMAGE

260 California St., Dept. XE-118
San Francisco, CA 94111
(415) 788-4747



Sabtronics gives you DMMs and Frequency
Counters with more features, better
performance and incredibly lower prices

Model 2010A Bench/Portable DMM:

Features: 3! digit LED display ® 31 measurement
ranges 6-Functions ® 0.1% Basic DCV accuracy ®
Touch-and-hold capability ® Hi-Lo Ohms ® 40 Hz
to 40 kHz frequency response ® Auto Zero, Auto
Polarity ® Overload protected ® Overrange indica-
tion ® Single chip LSI logic ® Laser-trimmer
resistor network and ultra-stable band-gap
reference for better long term accuracy ® Built-in
NiCd battery charging circuit.

Brief Specifications: DC Volts 100uV to 1000V in 5
ranges; AC Volts 100uV to 1000V in 5 ranges; DC
Current 0.1pA to 10A in 6 ranges; AC Current
0.1pA to 10A in 6 ranges; Resistance 0.1¢) to
20M { in 6 ranges; Diode Test Current 0.1pA to
1mA in 3 ranges; Input impedance, 10M {} on AC
and DC volts; Power requirement, 4.5 to 6.5 VDC
(4 “C" cells) or optional AC adapter/charger.

sabtrog
oL B e :Lu: 2

Model 2015A Bench/Portable DMM:

Same features and specifications as Model 2010A
except with large, 0.5” LCD 3" digit display.
Optional Accessories

#AC-115, AC adapter/charger $7.95

#THP-20, Touch and Hold Probe $19.95
#NB-120 NiCd Battery Set $17.00

$109.95

Model 8610A Frequency Counter:

Features: 8-digit LED display ® 10 Hz to 600 MHz
guaranteed frequency range (5 Hz to 750 MHz
typical) ® 3 Gate times ® 10 MHz TCXO Time
base ® Auto decimal point ® Overflow indicator ®
Leading zero blanking ® Resolution to 0.1 Hz ®
Built-in charging circuit for NiCd batteries.

Brief Specifications: Frequency Range, switch
selectable, 10MHz, 100 MHz, 600MHz ® Sensitivi-
ty, + 10mV RMS to 100 MHz, 1 50mV RMS, 100
MHz to 450 MHz; 90mV RMS 450 MHz to 600
MHz e Impedance, 1M {!, 10 MHz and 100 MHz
ranges; 50 {2600 MHz range ® Gate time (switch
selectable) 0.1 sec, 1 sec, 10 sec ® Temperature
stability, 0.1 ppm/°C ® Ageing rate -
Accuracy, 1 ppm or 0.0001% ® Input protection,
150V RMS to 10 kHz (declining with frequency) ®
Power Requirement, 4.5 to 6.5V DC @ 300mA (4
“C" cells) or optional AC adapter/charger (7.5 to
9V DC @ 300 mA).

Ordering Information
USA - Add $5.00 per order for shipping & handl-

ing. Personal checks have to clear before goods are

shipped (allow 2-3 weeks). For faster delivery send
cashiers check or money order. 10% deposit for
C.O.D. orders. Florida residents add 4% sales tax.
CANADA - Add $7.50 per kit for shipping &
handling. No C.O.D. Payment in U.S. funds.
OVERSEAS - Add $21.00 per unit for airmail
delivery. Payment by bank draft in U.S. funds.

+ 5 ppm/yr ®

$109.95

1-800-237-5567 (In Conmtinental U.S. only)

Also available Model 8110A, same
as 8610A except maximum
frequency is 100MHz and without

battery charging circuit:

Model 8610A

Making Performance Affordable

sab i

CALL TOLL FREE

INTERNATIONAL INC.

Mail in coupon on adjacent page
'5709 N. 50th Street m/s3s
Tampa, Florida 33610

Fla. Residents and Foreign Countries Call
(813) 623-2631 or

master charge
R .4




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 for it any more. Because
now Sabtronics brings you top quality
DMMs with more features and better ac-
curacy than other comparable units on
the market today. And they cost surpris-
ingly 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 - it's
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

Making Performance Affordable

btronics (1)
INTERNATIONAL INC a

BRIEF SPECIFICATIONS:

DC VOLTS: 100x V - 1000V, 5 ranges
AC VOLTS: 100xV - 1000V, 5 ranges
DC CURRENT: 0.1x A - 2A, 5 ranges
AC CURRENT: O.1u A - 2A - 5 ranges
Hi-OHMS: 0.1 & - 20M &, 6 ranges
Lo-OHMS: 0.1¢ - 20M &, 6 ranges
TEMPERATURE: —50°C - +150°C
(-58°F - +302°F), 2 ranges

(Model 2037A only)

WEIGHT: 11 oz. (excl. battery)
OVERLOAD PROTECTION: 1000V DC
or AC peak all voltage ranges, 250V
DC or AC peak all Ohms ranges;
2A/250V fuse all current ranges.

SABTRONICS SERVICE AVAILABLE

+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.

Your models 2035A &

2037A come with a full

one year warrantee from

Sabtronics International,

makers of top quality test
equipment.

Biggest value in
small DMMs

We are so sure that the Model 2035A and
2037A are the best values available that we
offer a money-back guarantee. Examine

Model 2035A

$99.95

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
toll free with your Master Charge or Visa
number.

CALL TOLL FREE
1-800-237-5567 (Continental U.S. only)

Fla. Residents and Foreign Countries Call
(813) 623-2631

or
Mail in coupon
5709 N. 50th Street m/s35
Tampa, Florida 33610

Mail to: Sabtronics International, Inc., 5709 N. 50th Street,
Please send me . . . M/S 35 Tampa, Florida 33610.
__Model 2035A Hand-held Multimeter @ $99.95 sach
| _____ Model 2037A Hand-held Multimeter @ $119.95 each .
#THP-20 Touch-and-hold Probeis]) @ 519.95 each
_____Model 2010A Bench/Portable DMM @ $89.95 sach .
t ___Model 2015A Bench/Portable DMM @ $ 109.95 sach
= unter @ $79.95 sach
| ____Model 8610 A Frequency Counter @ $109.95 each
____Shipping and Handling @ $5.00 per unit *
For Delivery in Flonda, add 4% Sales Tax
| Enclo & Money Order Maste

LA eks clearance time for personal ch
| Charge my credit card #
1Narr|e
i.’i-r.!ear

tinental U.S, only. AK, HI & PR §
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Let’s not forget
analog circuits

Just about every piece of electronic equipment being introduced today
contains digital circuitry. At the present rate, it won't be long before every
electronic device around us will contain at least one digital circuit. The
reasons for this digital explosion are numerous; but perhaps the most
noteworthy is that engineers find it easier and economically practical to
meet their design goals using digital circuits. Today’s IC’'s closely resem-
ble function modules containing whole circuits. As a result, engineers can
design on a block-diagram level rather than be intricately involved with
discrete components. That's not to say that designing a digital circuit is
easy—its not. But it is easier to design a digital circuit than its analog
counterpart.

We electronic activists find ourselves becoming more and more
involved in designing, prototyping and troubleshooting digital circuits.
We read more about them and train ourselves to become digital experts.
However, we must not lose sight of the fact that we live in an analog
world. As a result, most digital-based devices must interface to analog
signals. (| use the word ““most’’ because | don't want to answer dozens of
letters pointing out that pocket calculators are digital all the way from
keyboard to the seven-segment LED display.) Also, there are many cir-
cumstances that don't permit the use of digital circuits. For example, the
low-noise amplifier described in our current series on Satellite TV Receiv-
ers must handle a 4-GHz input signal. The task of designing a circuit to
digitally amplify a 4-GHz signal would be monumental to say the least. So,
for the forseeable future at least, digital circuits will not replace analog
circuits entirely.

While we train ourselves to become digital experts, we must also train
ourselves to become analog experts. If | were to ask, I'd bet most of you
could not describe the circumstances that would require a ground plane
on a PC board. Nor would you be able to tell me how large a heat sink is
required for a specific transistor output stage. So, while we're having fun
and reaping all the benefits we can from digital circuits, let’s not forget
analog circuits.
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IVE Of These

Huge Books
For Only
$1.99

Microprocessor Cookhook

A chip-by-chip comparison of the most popular modern
microprocessors—including programming, architecture, ad-
dressing, instruction sets, and applications! You get complete
data on what makes up the structure of a microprocessor chip
and a microcomputer, how to give instructions, the overall
organization of a computer system, and more. Then you get a
chip-by-chip profile of modern microprocessors —with thorough
discussions of applications, architecture, functions, etc. In-
cluded are the Intel 8080, Motorola 6800, Fairchild's F8 family,
Zilog 280, TI's TMS 9900, National Semi SC/MP, Intel's 8021,
and many more, 266 pps., 124 illus. List $9.95

The BASIC Cookbook

A complete dictionary of all BASIC statements, commands, and
functions —with programming examples and flowcharts.
Thoroughly defines the BASIC vocabulary in alphabetical order,
illustrates the definitions with sample programs, and further
clarifies the programs with matching flowcharts . . . plus
explaining BASIC system commands. You'll learn how to profes-
sionally manipulate and use each BASIC term in a workable
program. Also defines programming terms that apply to APL,
ALGOL, COBOL, FORTRAN, RPG, PLL, etc. 140 pps., 49 illus. List
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57 Practical Programs & Games in BASIC

57 of the hardest working, most enjoyable BASIC programs
you've ever seen . . . everything from space war games fo
blackjack, from craps to | Ching, from arithmetic progression to
statistical permutations to one-arm bandits! It's an easy-to-use
manual that gives you 57 different simplified BASIC pro-
grams . . . all ready to run! You can program your minibrain for
all kinds of fun and games, or for solving many different types of
problems. 210 pps., 64 illus. List $10.95

Complete Microcomputer Systems Hdbook.

A complete guide to micr s—how they operate, how to
use them, how to program them, and how to troublashoot, test,
and repair them . . . plus the very latest on modern applications
like magnetic bubble memories, computers in networks, compu-
ter decision making, simulation and forecasting, teaching
machines to learn, robot control, speech synthesizers, digital
music, mobile computers, etc. There's extensive coverage of
computer problems and how to diagnose and repair them, plus
lots of hard debugging data. You'll learn how to find and fix all
types of mechanical and electronic troubles— plus how to use
test signals and closed loop signals, how toreplace chips, how to
align disc drives, etc. 322 pps., 147 illus. List $15.95

The Giant Handbook of Computer Projects

This MAMMOTH 504-page step-by-step guide to building modern
computers and accessories—CPUs, memories, |/0 hardware,
etc. —is a HUGE collection of ready-to-use construction info. It's
a builder's dream, with projects, complete schematics, parts
lists, and step-by-step construction instructions that let you
build your own systems. Also contains a thorough discussion of
microprocessors, with comparisons of several units, including
the Kim-1, the Z-80, and the 8080, etc. . . . plus data on memory
boards, RAM checkout, PROM programmers, memory chips, inex-
pensive input/output devices, paper tape systems, interfacing
with clock chips, and more. 504 pps., 217 illus. List $15.95
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I SYSTEMS HANDBOOKS

Lel us send you this d-volume, 1,442 page

of a Trial Membership in Electronics Book Club.

Here are quality hardbound volumes, each
especially designed to help vou increase your
know-how, earning power, and enjoyment of elec-
tronics and computers. Whatever your interest
in electronics/computers, you'll find Electronics
Book Club offers practical, quality books that you
can put to immediate use and benefit.

This extraordinary offer is intended to prove
to you, through yvour own experience, that these
very real advantages can be yours. .. that it is
possible to keep up with the literature published
inyour areas of interest, and to save substantially
while so doing. As part of your Trial Membership,
you need purchase as few as four books during

Facts About Club Membership

® The 5 introductory books carry a publisher s retail price of
$60.75. They are yours for only $1.99 for all 5 (plus postage/
handling) with your Trial Membership

® You will recewe the Club News, describing the current Selec-
tion, Alternates, and other books. every 4 weeks (13x a year)

@ |f you want the Selection, do nothing; it will be sent to you
automatically If you do not wish to receive the Selection. or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided.
and return It to us by the date specified. This date allows you at
feast 10 days in which to return the form If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection. you may return it at Club ex

pense

® To complete your Trial Membership. you need buy only four
additional monthly Selections or Alternates duning the next 12
months. You may cance! your Membership any time after you
purchase these four books

® All books —including the Introductory Offer —are fully return

able after 10 days if you re not completely satisfied

@ All books are offered at low Member prices plus a small
postage and handling charge

@ Continuing Bonus: If you continue after this Trial Membership,
you will earn a Dividend Certificate for every book you purchase.
Three Certificates plus payment of the nominal sum of $1.99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members
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Compuler Library as part of an unusual offer @

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

invites you to take
this 1,442-page
K Computer Library
for only

19_2

/ Only $1.99 for

ALL FIVE!

Regular List
Price $60.75

Top-Quality
Hardbinding

Contains the
very latest
info on
computers!

Over 600
illustrations

Contains over
500,000 words

1,442 data-
packed pages

the coming 12 months. You would probably buy at
least this many anyway, without the substantial
savings offered through Club Membership.
To start vour Membership on these attrac-
tive terms, simply fill out and mail the coupon to-
day. You will receive the 5-volume Computer
Library for 10-day inspection. YOU NEED SEND
NO MONEY. If you're not delighted, return the
books within 10 days and your Trial Membership
will be cancelled without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELEC-

B TRONICS BOOK CLUB and send my 5-volume

Computer Library, invoicing me for only $1.99
plus shipping. If not delighted, | may return the
books within 10 days and owe nothing, and
have my Trial Membership cancelled. | agree
to purchase at least four additonal books dur-
ing the next 12 months after which | may
cancel my membership at any time.

Name _ Phone
Address

City

State Zip

(Valid for new Members only. Foreign and Canada add 157 .) RE-280

0861 AHVNYE34d
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“[f youre going tolearn
electronics, you might
as well arn it right!”

[ a=]

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



You’ve probably seen ad-
vertisements from other
electrronics schools. Maybe you
think they’re all the same.
They're notl

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

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

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

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

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

But professionals need more
than theory. That’'s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
yourself—and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists offer you
personal attention.

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

Pick the pace that’s right
for you.

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

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

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

CIE can prepare you for
your FCC License.

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

More than half of CIE's courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

For professionals only.

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

Send for more details
and a FREE school
catalog.

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

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

Patterns shown on TV and oscilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1 ClI
b

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

. [J YES...Iwantthe bestofeve rything! Send me my FREE CIE school

of home study information.

Print Name

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

RE-81

MAIL TODAY?

Address Apt.

City

State Zip

Age st Phone (area code)

Check box for G.I. Bill information: [J Veteran [0 Active Duty

0861 AHVYNHE3d
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THE EQ-2

We have recently redesigned our graphic
equalizer kit mechanically. (That is the one |
wrote about in the May 1978 issue.) The
new design is wider and lower, and, | think,
more attractive. It uses solid walnut end-
panels, rather than the previous three-
sided cover. As the walnut is now an inte-
gral part of the structure, the unit is no
longer available without it. By simplifying
the unit, we are able still to sell it for $100
postpaid, despite the inflation of all the
parts costs. Your readers may be inter-
ested to know that we sell the assembly
manual for $2.50, refundable with purchase
of the unit. The circuit and its excellent per-
formance are unchanged.

JOE GORIN

Symmetric Sound Systems,
1608 South Douglas Avenue,
Loveland, CO 80537

00000PS!

Regarding “Fifty Years of Electronics:"
On the bottom right of page 65 of your
October 1979 issue, the CBS tube plants

mentioned were at Danvers and Newbury-
port, Massachusetts—not Connecticut, as
stated there.

Just the same, this is certainly an issue of
Radio Electronics to keep!
NEIL F. DUNN
Danvers, MA

Right!—Editor

Many oldtimers (and some youngtimers
as well) celebrated with Dr. K. Viadimir K.
Zworykin his 90th birthday last July, at his
Princeton home. He is healthy, alert, and
active; so it comes as a surprise that, on
page 45 of the 50th anniversary issue of
Radio-Electronics, Baron Manfred von Ar-
denne implies that Dr. Zworykin's death
had occurred in 1977. We are happy to say
that the report is incorrect, and your read-
ers may also be pleased so to learn.
EDWARD W. HEROLD
Princeton, New Jersey

We regret that, in the process, a phrase
of Baron von Ardenne’s manuscript was
misunderstood, resulting in the erroneous
report that Dr. Zworykin had died in 1977.
We did receive a correction of that error;

unfortunately, we didn't get it in time for us
to make any changes in our October issue.
We join you in your pleasure at knowing
that Dr. Zworykin is alive and well.—Edi-
tor.

Your article on logic circuits in the 50th
Anniversary issue is very interesting, but
the truth table in Fig. 2 for the "“simple AND
gate” on page 111 may contain an error in
its first line. The output symbol given for
that line is a binary one when, if my inter-
pretation of the second paragraph under
the "“AND gate' heading is correct, it
should be zero.

From other sources, | understand that
the output symbol of an AND gate is
obtained by a multiplication of the inputs.
Since 0 X 0 = 0 in binary multiplication,
that also seems to indicate the use of zero
for the output in that first line of the table.

Thank you for a fine Anniversary issue.
REGINALD TODD
Kansas City, MO.

The first line of the truth table in chart 2 js
incorrect. The output should be a zero
instead of a one. Also, the logic symbol is
incorrect as it shows a NAND gate. Remove

INTRODUCING... THERMD

O 29 RANGES
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WESTON INSTRUMENTS

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

RUNNER aomm-

FROM WESTON

AUDIO RESPONSE"
PLUS DIGITAL DISPLAY

0O 5 RANGE AUDIBLE SIGNALING FUNCTION
O RUGGED FIELD SERVICE DESIGN

0O 0.5" LCD DISPLAY

0O 6 FUNCTIONS

SANGAMO WESTON
Schlumberger



the small circle at the output to obtain the
correct AND gate symbol.—Editor

HEART MONITOR

In my opinion, a technical magazine
(which | consider Radio-Electronics to be)
should be technically correct. The article
on the heart rate monitor is interesting
from the electronic point of view but has a
technical error. Figure 1 depicts a tracing
of an electrocardiogram. The instrument
described does not use the electrocardio-
gram but rather the pulse pressure wave in
the finger as a trigger source. The wave-
form of the pulse pressure wave is more
like that shown in the diagram, depending
on where it is recorded.

| have used either the electrocardiogram
or the pulse pressure wave to trigger a car-
diotachometer. Both work, sometimes one
better than the other.
LESLIE P. McCARTY, PH.D.
Research Specialist, Bio-Medical
search
Dow Chemical
Midland, MI

RADAR DETECTORS VS. THE LAW
The legal, moral and constitutional is-
sues are with us again as the rights of citi-
zens to own radar detectors or receiving
devices capable of monitoring frequencies
assigned to police.

Re-

First, by order of the FCC, the radar band
is not specifically assigned to police. The
Commission has ordered this band to be
shared by radio listeners, astronomers,
public service agencies, hams and other
private and government microwave users.
A state agency has no such authority. The
twisted misinterpretation of Penal Code
MCLA 750.508 cannot and should not be
used against a citizen. Police radios are on
a different frequency than police radar. The
FCC says citizens also have the right to use
the radar frequency.

Regardless what the legislators vote on,
states don't have the right to regulate fed-
eral FCC-controlled monitoring. If any-
thing, the legislature should abolish or
rewrite. MCLA 750.508. In my opinion,
MCLA 750-508 is unconstitutionul and dis-
criminatory because it overrides federal
law giving the FCC exclusive authority over
who uses what frequency, and because it
allows one class of individuals to legally
receive radar or police signals while all oth-
ers are excluded. The ACLU (American Civ-
il Liberties Uhion), the ARRL )American
Radio Relay League), the FCC and the citi-
zens of the state of Michigan should make
sure the law is changed and the U.S. Con-
stitution followed.

Radar detection has been used and is
being used by people of all classes and
ages. An Ohio mayor claims that such
devices make a driver aware of his speed
and slows him down to the legal limit, and
says slower speeds lessen accident rates.

Restraints on enforcement (of the Michi-
gan law) could avoid the trouble that hap-
pened to a physician who was awakened in

the middle of the night and arrested for
having a detector in his car when an officer
on patrol spotted it in his driveway!

Some judges and police are divided over
this present band as it stands, and a
speedy reversal should be enacted. As a
tourist from out of state, how would you
feel if you were not aware of this '‘so-called
law’" banning detectors, there was no post-
ing for same and you were arrested for
possession of a detector? This alone is in
violation of due process (no signs posted)
and federal preemption of the airways.

Radar operates on the Doppler principle,
and has come under severe attack recent-
ly—especially moving radar. It's a fact that
a CB set can trigger a false reading with a
whistling tone with readings to 90 mph;
reflections from vehicles traveling at slight-
ly different speeds can cause higher read-
ings—this is called ‘“batching.” A fast-
moving truck behind a slower moving car
will register a stronger signal than will the
car—and the innocent car will be cited.
And how does an officer distinguish a

* speeder from a nonspeeder in a group?

Drone radar (jamming devices to trigger
detectors) that police in some states were
using for the past couple of years has been
put down by the FCC as being illegal. The
misuse of radar and radar laws should be
challenged by anyone, and the ACLU
should look into all laws past and present.
The abuse is placing undue burdens on
courts, police and citizens in terms of cost,
time, and embarrassment.

While | believe that criminals should be
charged and prosecuted, | don't believe

continued on page 25

Unique, New SONIC SENTRY from Delta
Blows the Horn on Vehicle Burglarv and Intrusion...

.and robs would-be thieves of their most important conspirators..
Opportumty Anonymity, and Concealment. A silent vigilant
sentinel, the Sonic Sentry literally blows the horn on
any intrusion into the field of harmless, invisible ultrasonic
protection that is cast throughout the interior of

the vehicle.

Anyone who has a 12-volt vehicle with a horn or other
noisemaker, and a hard exterior surface can enjoy ¢
Sonic Sentry security. And because it's manufactured
by Delta Products, you know it's backed by an established
firm with an industry-wide reputation for product

integrity and superior service.

Sonic Sentry is meticulously engineered to incorporate the best
in ultrasonics with built-in safeguards against false alarm. In addition:

1. Installation is easy, involving only three
simple wire connections.

2. There are no holes to drill for installation.

3. Sonic Sentry is keyless and includes
entry/exit delay, and automatic one
minute alarm timer.

. It protects the interior of any van, camper,

mobile home or trailer, as well as
automobiles, trucks, etc.

. Sonic Sentry is the only vehicle ultrasonic
designed by a professional electronics
company with extensive experience in the
field of ultrasonics.
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" PO. Box 1147 630 So. Tth Strael
Grand Junction, Colorado 81501
; (303) 242-9000 Dept. RE
Please send complete information about the Sonic
Sentry, together with facts on Delta's line of dynamite
automotive, motorcycle and security products to:
Please send _______ Sonic Sentry(ies)
$59.95 plus $1.00 postage
O Check enclosed.
Charge my: [] Master Charge [ VISA

corae[ L] ] [TT]T]
Coard #
Interbank Exp.
No. Date
{Master Charge only) Mo. Year
Name
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"“*1c nserTion/ExTRAcTION KiT I

e MOS-1416 14-16 CMOS SAFE INSERTER

EX-1 14-16 EXTRACTOR
LUDES e MOS-2428 24-28 CMOS SAFE INSERTER °
K” INCLU o MOS-40  36-40 CMOS SAFE INSERTER ° EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST.,BRONX,N.Y. 10475 U.S.A.
PHONE (212) 994.6600 TELEX NO 125081

RADIO-ELECTRONICS

N
&

M08-2420° e

| WK-7 | COMPLETE IC INSERTER/EXTRACTORKIT | $29.95 |

| INDIVIDUAL COMPONENTS |

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 MOS 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

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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LETTERS
continued from page 23

vesting total power in law enforcement at
the expense of the ordinary citizen was a
principle this country was founded on. the
laws are there to be applied equally.

A legal defense fund is being established
for test cases and class action suits as
needed. Anyone interested can contact the
writer of this letter for details.

L. C. MAYNARD

Maycom Communication Products, Inc.
1134 W. John Beers Rd.

Stevensville, M| 49127

ELECTRONIC SYNTHESIZER

| read Mr. A. P. Campione’s letter on the
electronic synthesizer in your July issue,
and was interested in his suggestion about
using a tuning fork and a pickup coil for the
purpose of generating a C-Major scale.

suggest that he could get far more

accurate results—generating, by the way,
complete musical scales (12 notes per
octave) for as many octaves as he wishes—
by using a Top Octave generator. That is
made in integrated circuit form by many
companies, such as National Semiconduc-
tor and General Instruments. Using that
device and driving it with the proper fre-
quency crystal oscillator, one may obtain
far more accurate musical frequencies than
by using a tuning-fork oscillator. Such a
crystal-controlled system is also much
lighter and cheaper.
HAROLD ZIBKOFF
Brooklyn, NY

X-BAND MISINFORMATION

Boy, oh boy! Where did Robert E. Wil-
liams (Letters, September 1879 Radio
Electronics, page 24) get his store of mis-
information?

| cannot quibble with the first three para-
graphs, but the fourth paragraph is full of
inaccuracies.

First of all, it is common knowledge
(maybe not?) that X-band police radar is on
10.525 GHz + 25 MHz and the K band is up
around 24 GHz somewhere, not the 9.32-
9.5 and 10.5-10.7 GHz ranges as he sug-
gests. (Actually, the only band lower than X
is the old S band, which is not used much
any more.)

Secondly, if there is an amateur trans-
ceiver available for the X band, please let
me know where | can find it; | could really
use a 10-watt X-band transceiver. | think,
just maybe, that he is confused by the com-
mon two-meter radios that have a 1 and
10-watt position. Besides, can you really
picture a 70-watt X-band signal source?
Only TWT's or KPA's can kick out that
much punch.

Thirdly, at my last checking with the FCC,
pulse is not permitted on the X band, and
never has been.

Fourth and last (and what a way to go):
Really, when was the last time you mea-
sured the same thing coming back as was
sent out? Especially at 10 GHz where prop-
agation effects take a bad toll. Are we really
supposed to believe that 100 mw comes
back after going down the highway several
hundred feet, bouncing off a very “‘scatter-
ing" reflector, and coming back another
two hundred feet?

ROBERT T. SESTRO
Hunt Valley, MD

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 fust $129.95 for a Level **A"" operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM controller, or I1BM-
Sormatted 8" disk small business system...yet you're never
forced to 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
exp comp with profi I capabilities—a com-
putcr which features the advnm.cd Intel 8085 cpu, rhereby
giving vou immediate 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"” Specifications

Explorer/85's Level “A" system features the advanced Intel
8085 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 5-100 ex-
pansion, plus generous prototyping space.

(Level **A" makes a perfect OEM conltroller for industrial

ppli Suld Is ava in a special Hex Version which

: 3 can be programmed using
the MNetronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mask
* [/0: provisions for 25-pin
(DB25) connector for terminal
serial 1/0, which can also sup-
port & paper tape reader

..provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use, play, . .cassette tape recorder in-
put...casselle tape recorder outpul...cassetie 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 1/0 ports *Crystal Frequency: 6.144
MHz * Control Swilches: reset and user (RST 7.5)
interrupt. .. additional provisions for RST 5.5, 6.5 and TRAP

Level “'A" at 5129.95 is a
complete operating system,
perfect for beginners, hob-

registers. .

.single step with register display at each break point

..80 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.

\- 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 1o
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . . address and data bus drivers for
onboard expansion. . . wail state generator (jumper selectable),
to allow the use of slower memories. .. two separate 5 volt
regulators.

Level “C” Specifications
Level “C" expands Explorer's
motherboard with a card cage,
y allowing you to plug up to six
S-100 cards directly into the
- - motherboard. Hoth cage and
Explorer/85 with Level cards are neatly contained inside
“'C"" card cage. Explorer’s deluxe steel cabinet.
Level *“C*" includes a sheet metal superstructure, a 5-card gold
plated 5-100 extension PC board which plugs into the mother-
board. Just add required number of $-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
@008 to EFFF in 4k blocks.
Level “E"” Specifications
Level “E'" adds sockets for 8k of EPROM to use the popular
Intel 2716 or the TI 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM 1C's
[allawing for up to 12k of onboard RAM).

?r A Coordinated

Exp orer/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

interrupts onboard ¢ Counter/Timer: progr ble, 14-bit
binary * System RAM: 256 bytes located at FE®, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. . . RAM expandable 10 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at Fofd leaving 8808 free for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling. . .examine/change contents of memory

..insert data...warm start...examine and change all
registers. . . single step with register display at each break point,
a debugging/training feature. . .go to execution address. ..
move blocks of memory from one location (o 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 1/0 monitor
routine with 8-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. ..
tape dump with labeling. . .examine/change contents of mem-
ory...insert data.. warm start. cxamin: and change all

P oo RID Ltd.'.'Bept RE-2

333 Litchfield Road, New Mlil‘ord CT 06778
Please send the items checked below— plus §

| 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!

Englnnrln* Pak (SAVE $41.00)—Buy Levels “A" “B,"
LG and “E"" with Power Supply, ASCII Keyboard/
Compulcr 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, ASCII 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 (349.95 value)
plus FREE 8085 user's manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Ouiside 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

O Explorer/85 Level ‘A" Kit (ASCI1

Version), $129.95 plus $3 p&h.

[0 Explorer/85 Level “A" Kit (Hex

Version), $129.95 plus $3 p&h.

O 8k Microsoft BASIC on casseite

tape, $64.95 postpaid.

[0 8k Microsoft BASIC in ROM Kit

(requires Levels *'B," “D,"" and “'E'"),

$99.95 plus $2 p&h.

O Level *'B" (S-100) Kit, $49.95 plus

$2 p&h.

[0 Level *'C'* (S-100 6-card expander)

Kit, $39.95 plus 52 p&h.

O Level “D" (dk RAM) Kit, $69.95

plus 32 p&h.

O Level “E" (EPROM/ROM) Kit,

$5.95 plus 50¢ p&h.

[0 Deluxe Steel Cabinet for Explorer/

85, $49.95 plus §3 p&h.

[0 ASCIl 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. 1/0, 32 or 64 char-

acter by 16 line formats, and can be

used with either a CRT monitor ora TV

set (if you have an RF modulator),
$149.95 plus §2.50 pé&h.

LD Hex ]\:ypﬂd.-"DlspIn)‘ hll‘ 569 95
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a Deluxe Slul 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
pdh.

[ Gold Plated S-100 Bus Connectors,
$4.85 cach, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (5-100 Board expands
to 64k), $199.95 plus $2 p&h.

00 32k RAM Kit, $329.95 plus 52 p&h,
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit $589.95 plus $2 p&h.
[ 16k RAM Expansion Kil (lo expand
any of the above up to 64k), 5139.95
plus $2 p&h each.

[ Intel 8085 cpu User's Manual, $7.50
postpaid.

[ Special Computer Grade Cassette
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 Double Dcusilé Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

S TN N S S e o s s @m0 [ Send Me Information mm

$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 Disk
Drive, $39.95 plus $2 p&h,

0 Experimenter's Pak (see above}.l
5199.90 postpaid.

O Student Pak (see above), s.m.ssl
postpaid.

[0 Engineering Pak
§514.75 postpaid.

[0 Business Pak (sec above), 51599.40'
postpaid,

Total Enclosed § I
(Conn. res. add sales tax) By— l

(see abovc).l

[ Personal Check O M.O./Cashier's

Check O Visa [ Master Charge I
(Bank ¥

Acclow = I

Signature __________ Exp. Date __
Print
Name

|

Address

City

State Zip.

|
|
I
|
=
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Speakerlab Model 2.5
Speaker System

CIRCLE 101 ON FREE INFORMATION CARD

NOT MANY HI-FI MANUFACTURERS OFFER
speaker systems in kit form. One of the manu-
facturers that does, Speakerlab Inc. (Dept. R-
E, 735 N. Northlake Way, Seattle, WA
98103), offers several different models ranging
from a miniature bookshelfl speaker to large
floorstanding systems. So, we decided to as-
semble their middle-of-the-line “best selling”

system to find out just how difficult it is to put
together and how it sounds.

The Speakerlab 2.5 is a three-way acoustic
suspension system that measures 26'/4 X 154
X 10% inches and weighs 56 pounds. The
manufacturer’s specifications list the imped-
ance at 8 ohms, sensitivity at 91 dB at 1 meter
with a 1 watt input, a minimum recommended
power amplifier rating of 15 watts-per-channel
RMS and a maximum power handling capabil-
ity of 150 watts-per-channel RMS.

The three drivers include a 10-inch woofer,
a 6-inch midrange and a 1-inch dome tweeter.
The woofer uses a high-density foam roll sus-
pension, a 1'/-inch diameter voice coil and a
26 ounce magnet. The 6-inch midrange has a
butyl rubber surround and the entire driver is
housed in a separate sub-enclosure within the
speaker system. Crossover frequencies occur at
600Hz and 4 kHz. The L-C crossover network
uses switches rather than controls to adjust the
level of the tweeter and midrange drivers.

Two enclosures are available for the model
2.5. We received the “utility” enclosure that
consists of a 6-mil thick polymer bonded to a
*/«-inch thick particle board. The polymer is
embossed and printed in an attractive simu-

lated walnut pattern. Also available is an oiled
walnut veneer enclosure. The grille cloth ex-
tends to the edges on both enclosures and is
mounted on a removable frame for easy access
to the drivers.

Assembly

Surprisingly few individual pieces make up
the Speakerlab 2.5 kit. In fact, a better term
would be “partial kit” since so many of the
individual pieces come pre-assembled. For ex-
ample; the top, bottom, both sides and rear
panels of the enclosure come pre-assembled.
The rear panel also contains the necessary cut-
out for the crossover network. The front panel
contains the required cutouts for the drivers,
and the frame that holds the grille cloth is
pre-assembled. The crossover network is also
pre-assembled and even has push-on connec-
tors on the ends of the wires that connect Lo the
drivers. The only tools that are necessary for
assembly are a caulking gun, a pair of scissors
and a staple gun.

The assembly manual is well written and
clearly illustrated. The first step in assembly is
to paint the unfinished wood surfaces black.

continued on page 32

- RADIO-ELECTRONICS

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

complete with easy-to-follow installation guide. And backed b
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 righ
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””F”I5£

than you've ever

had before.

44556

Inside, outside or coolant temp. / i
Battery voltage CAS) -
English or Metric display

CompuCruise works on foreign or American cars (except
Diesel and fuel-injected vehicles). It’s priced for the budget- -
minded, and easily installable by you or your automotive outlet. : : ad

Only $199.95 with Cruise Control, $159.50 without. Fully
warranted for 90 days from date of purchase. Delivered

CJEE(E)E
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Six professional scopes offer
build-it-yourself savings
Save up to 46% when you build i it yourself. N

Only in the Heathkit Catalog will y
six professional oscillosco each w
features and low

10-4555 ) _ !
0-4205 dual DC-5 10mVem no  no  patial  $279.95
10-4105 single DC-5 10mV/iem  no no partial $199.95

: _ *Under full bandwidth
Heathkit manuals make kitbuilding easy

: L I Easy-to-follow Heathkit assembly manuals

take you step by step from unpacking to final
plug-in. Anyone can do it. And when you
) IT build it yourself, you can service it yourself.
: _Your manual becomes a handy service guide.
Replacement parts are readily available from
the Heath factory or from Heathkit Electronic Centers. And
experienced service techs are just a phone call away to help
you during building or servicing.

Com lete details on

|| Heathkit Oscilloscopes

| and nearly 400 other

Heath electronic kits for

|| your home, work or

. pleasure are in the new
eathkit Catalog. Send

| for yours today or pick

| one up at your Heathkit

~3 | Electronic Center.

(]
® Heathkit Products are also sold and serviced at Heathkit Electronic
a Centers (units of Veritechnology Electronics Corporation) in major
cities throughout the U.S, See your white pages. GX-a73

Heath Company, Dept. 020-624, Benton Harbor, MI 49022
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ELECTRONICS DESIGNERS' HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2,344 pp., 1,686 illus. Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!

231/494  Pub. Pr., $56.50  Club Pr., $41.50

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp., 1,414 iflus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application

of electric power.
209/74X  Pub. Pr., $49.50  Club Pr., $38.00

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

LOGIC DESIGNERS' MANUAL. By J. D. Lenk.
TB4/6T1 Pub. Pr., $18.95 Club Pr, $15.75

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M. E. Frerking.
784/973 Pub. Pr., §16.95 Club Pr,, $13.50

MINICOMPUTER SYSTEMS, 2/e. By R. H. Eck-
house, Jr.
787/026 Pub. Pr., $21.95 Club Pr., $17.75

UNDERSTANDING OSCILLOSCOPES AND DIS-
PLAY WAVEFORMS. By K. W Sessions & W A
Fischer.

787/786 Pub. Pr., $17.95

THE SEMICONDUCTOR MEMORY BOOK. By Intel
Marketing Communications.
788/391 Pub. Pr., $14.95

Club Pr., §14.50

Club Pr., $12.70

MICROPROCESSOR APPLICATIONS MANUAL.
By Motorola Semiconductor Products, Inc.
435/278

Pub. Pr., $38.00 Club Pr., $26.50

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J. F McPartland
456/909 Pub. Pr., $19.95

Club Pr., §14.50

SOURCEBOOK OF PROGRAMMABLE CAL-
CULATORS. By Texas Instruments, Inc.
637/466 Pub. Pr., $16.50

Club Pr, $12.50

OSCILLOSCOPES. By R. Van Erk.
670/501 Pub. Pr, $19.50

Club Pr., $14.50

NOISE REDUCTION TECHNIQUES IN ELEC-
TRONIC SYSTEMS. By H. Ott.
769/63X

Pub. Pr, $21.25 Club Pr., §15.50

RADIO-ELECTRONICS

N
@

An introductory

Electronics

THE DESIGN AND DRAFTING OF
PRINTED CIRCUITS. By D. Lindsey. 196
pp., 100 filus. For everything you need to know
and understand about design phases that PC
artworks go through, from schematics to the
finished PC, your best all-around guide is this
fully illustrated new teaching tool.

054/304  Pub. Pr., $26.95  Club Pr., $21.00

ELECTRONICS DICTIONARY. Edited by J.
Markus. 4th Ed., 768 pp., 1,173 illus., 17,090
terms. With the new edition of this world-
renowned dictionary you'll be able to quickly
find the meaning and correct usage of any
electronics term, no matter how obscure!

404/313  Pub. Pr., $24.50  Club Pr., $19.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
iflus. Compact, concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op
amp circuit problem!

617/97X  Pub. Pr., $29.65 Club Pr., $17.50

ELECTRONIC DISPLAYS. By E. G. Bylan-
der, Texas Instruments Incorporated, 172 pp.,
illus. The book describes current electronic
displays by family types, discussing all as-
pects of their operation, application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface requirements,
and other necessary engineering information.
095/108  Pub. Pr., $19.50  Club Pr., $15.95

DIGITAL FILTERS. By A, Antoniou, 524 pp.,
illus. This all-inclusive, up-to-date treatment
guarantees your thorough understanding of
today's digital filters and the theories, tech-
niques, and procedures you'll be using in
their analysis, design, and implementation
The book gives you many design examples,
together with the numerous possible ap-
proaches and engineering tradeoffs relating
to their hardware implementation.

021471 Pub. Pr., $23.95  Club Pr., $18.50

BUCHSBAUM'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H. Buchsbaum,
2nd Ed., 645 pp., 371 illus., 70 tables. It gives
you all the technical electronic information you
need—from the factual foundations of elec-
tronics to the latest technical advances in op-
toelectronics, large scale integrated circuits,
digital logic, microprocessors, and comput-
ers. Hundreds of tormulas, graphs, charts,
and tables.

786/550  Pub. Pr., $19.95  Club Pr., §16.95
RADIO HANDBOOK. By W |. Orr, 21st Ed.,
1,135 pp., 1,364 iflus. Now completely up-
dated, expanded, and more deserving than
ever this profusely illustrated reference gives
you everything you need to know to under-
stand, design, use, and experiment with every
circuit and piece of equipment. (All recent
technological breakthroughs are covered)
772/630  Pub. Pr., $21.50  Club Pr., $16.60

TRANSFORMER AND INDUCTOR DE-
SIGN HANDBOOK. By W T. McLyman, 428
pp., ilus. User-oriented throughout, it covers
everything from transformer design and in-
ductor design with dc, power inductor design,
designing for regulation, inductor design
without dc, constant valtage transformer, cur-
rent and three-phase transformer, to applica-
tion of magnetic components in power elec-

tronics.
786/755  Pub. Pr., §35.00  Club Pr., $26.50



ffer to new members of the
ind Control Engineers’ Book Club

HANDBOOK OF ELECTRONICS CAL-
CULATIONS FOR ENGINEERS AND
TECHNICIANS. Edited by M. Kaufman and
A. H. Seidman. 653 pp., 725 illus. This first
comprehensive tool of its kind includes hun-
dreds of worked-out problems in analog and
digital circuits. Includes more than 700 dia-
grams, curves, tables, and graphs.

333/920  Pub.Pr, $24.50  Club Pr., $18.95

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercreative and special designs,
around the new microcomputers and the spe-
cific "how-to" help you get here!

491/380  Pub. Pr, $26.95  Club Pr., $18.95

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 881 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/27X  Pub. Pr., $24.50  Club Pr., $19.50

MINIVMICROCOMPUTER HARDWARE
DESIGN. By G. D. Kraft and W. N. Toy. 574
pp., 250 photos, diagrams, figures. The swing
is more to designing and using small-scale
computers as computing components, this is
your guide to doing just that! With what you
already know, plus the skills you'll gain here,
you'll be way ahead as the whole field of com-

puting moves towards distributed processing
element systems!
788/26X  Pub. Pr, $19.95  Club Pr., $16.95

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OP-
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp., 400 illus. Having
this vast amount of case-tested data, proven
shortecuts, worked-out circuit designs, and cir-
cuit diagrams handy saves you valuable time for
your other, more vital, areas of creative de-
sign—and cuts down costs in all areas!

637/539  Pub. Pr., $21.50  Club Pr., $15.95

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. |. Skolnik. 698 pp., 244 illus. This
new edition of a widely used text on radar from
the systems engineer's point of view brings
you full discussions of the many major
changes that have occurred in the field re-
cently.

579/091 Pub. Pr., $34.95. Club Pr., $27.95

ENGINEERING MATHEMATICS HAND-
BOOK Definitions, Theorems, For-
mulas, Tables. By J. J. Tuma. 2nd Ed., 394
pp., 226 iffus. Now you can use even the most
difficult formulas on your pocket calculator for
input and/or storage! Literally thousands of
formulas were remodeled to facilitate their ap-
plication to today's pocket calculator opera-
tions.

654/298  Pub. Pr., $21.95  Club Pr., §17.50

ELECTRONICS ENGINEER’'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2,026 jllus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804  Pub. Pr., $52.50  Club Pr., $37.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F Coombs, Jr. 256 pp., 327 illus. Blue-
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec-
tions cover engineering, fabrication, assembly,
soldering, and testing.

126/089 Pub. Pf.‘%32.50 Club Pr., $24.50

ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS® EXAM-
INATIONS, Second Edition. By L M.
Polentz, 416 pp., 326 illus. Here—in this single
volume—vyou'll find all the latest, most essen-
tial material you need to prepare for and pass
your state's engineering registration exam.
Hundreds of examples and practice problems
are all drawn from actual PE. exams, and were
selected because they are representative of
the problems that will appear on your exam.

503/80X  Pub. Pr., §23.50  Club Pr., §16.85

Why YOU should join now!

e BEST BOOKS IN YOUR FIELD — Books are selected from a wide range of
publishers by expert editors and consultants to give you continuing access to

the latest books in your field.

e BIG SAVINGS — Build your library and save money too! We guarantee sav-
ings of at least 15% off publishers’ list prices on every book. Usually 20%, 25% or

even higher!

e BONUS BOOKS—You will immediately begin to participate in our Bonus
Book Plan that allows you savings between 70-80% off the publisher’s price of

many books.

® CONVENIENCE —14 times a vear vou receive the Club Bulletin FREE, fully
describing the Main Selection and alternate selections, together with a dated
reply card. If you want the Main Selection, vou simply do nothing — it will be
shipped automatically. If yvou want an alternate selection —or no book al
all —you simply indicate it on the regular reply card and return it by the date
specified. You will have at least 10 davs to decide. If; because of late mail
delivery of the Bulletin vou should receive a book you do not want, just return

it at the Club’s expense.

As a member, vou agree only to the purchase of four books (including vour

first selection) over a two-vear period.

o

any one

of these great
professional books

for
only

$‘lB__9

values up
to $56.50

Special $1.89 premium
book comes to you
with your first
club selection

Electronics and Control Engineers’
Book Club
PO. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two books
indicated, billing me for my first selection only at the
discounted member’s price, plus local tax, postage and
handling,. If not satisfied, | may return the books within 10
days and my membership will be canceled. I agree 10
purchase a minimum of 3 additional books during the
next 2 years as outlined under the club plan described in
this ad. Membership in the club is continuous but can-
celable by me at any time after the four book purchase
requirement has been fulfilled

Write Code # of
PREMIUM selection here

Write Code £ of
FIRST selection here

Orders from outside the US. must be prepaid with inter-
national money orders in U.S. dollars.

Signature

Name

Address

City —

State Zip

This order subject lo acceptance by McGraw-Hill. All
prices subject to change without notice, Offer good only
to new members, A postage and handling charge is
added to all shipments, E 33415

MAIL THIS COUPON TODAY —-====
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fact:
a Genuine Shure

upgrade stylus is
unquestionably

the bi

goest

bargain in hi-fi

We strongly urge you to check your stylus
for wear at |least once a year to protect
your records and maintain the highest
standards of listening pleasure.
Regardless of when (or where) you
purchased your Shure cartridge, there is
a Genuine Shure replacement stylus
available which will bring your cartridge
right back to its original specifications.
Even better, you may actually be able to
improve its performance significantly over
the original with a Genuine Shure
upgrade stylus...at surprisingly low cost!

For example:

IF YOU OWN:

UPGRADE
WITH:

F1 T
Type 111
SERIES

VN3SHE @

Hyperelliptical

stylus
M95 N95SHE*
=% SERIES| Hyperelliptical
. stylus
N72E] @
M70 Biradial
SERIES | (Elliptical) stylus
N72B
Spherical stylus
ANY M91, N9IED*
M92, M93 stylus
ANY MT71, N75 TYPE 2*
M73, M75 Series styli
ANY M44 Series NSS5E stylus
M3D, M7D N21D* stylus

*Before purchasing any replacement stylus be certain
your turntable is compatible with the tracking force of

the stylus you select

Always insist on a
Genuine Shure
replacement stylus.
Look for the name
“Shure” on the stylus

grip.

HEEEEE

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. J& for information on your local Shure
distributor. Manufacturers of high fidelity components,
microphones, sound systems and related circuitry.
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EQUIPMENT REPORTS
continued from page 26

The top, bottom and sides have the simulated
walnut finish. However, the exterior surface of
the rear panel is unfinished and should be
painted black. Also, the exterior surface of the
front panel and the grille cloth frame should be
painted to prevent the unfinished wood sur-
faces from showing through the grille cloth.
Flat black latex paint is provided along with a
foam paint applicator. Two coats are required
for each surface. Each coat took about '/>-hour
to apply with about l-hour drying time in
between. At the end of the first coat, the foam
applicator had just about had it. So, in between
coats, a trip to the local hardware store was
made to purchase a new one. After applying
the second coat, the surfaces were allowed to
dry overnight.

The next step consists of mounting the mid-
range sub-enclosure on the interior surface of
the front panel. The sub-enclosure consists of a
plastic “cup” with a terminal block and push-
on connectors on the ends of the wires that
connect to the midrange driver. To mount the
sub-enclosures, as well as assembling the rest
of the kit, a silicone rubber cement is provided
in a cartridge that is used with the caulking
gun. The cement is applied to the interior sur-
face of the front panel around the edges of the
midrange cutout. The sub-enclosure is then
pressed into place.

The crossover network is mounted next
using the silicone rubber cement. The cement
is applied to the interior surface of the rear
panel around the edges of the crossover cutout.
The crossover network is then pressed into
place. The cement was allowed to dry over-
night although the assembly manual stated
that the setting time is two hours.

Next, the front panel is cemented into place.
First, a brace that extends between the front
and rear panels is cemented in place. Then
cement is applied to the grooves in the front
edges of the enclosure. These grooves permit
the front panel to be flush mounted. The front
panel is then pressed into place and the cement
allowed to dry overnight. The damping materi-
al is installed next. A large roll of damping
material is cut into three pieces; two large and
one small. The two large pieces are rolled up
and stuffed into the enclosure. The small piece
is rolled up and stuffed into the midrange sub-
enclosure. After this is done, the drivers are
connected and the system connected to a pow-
er amplifier to test each of the drivers. If all the
drivers are functioning, they are then ce-
mented in place.

Cement is applied to the exterior surface of
the front panel around the edges of the driver
cutouts. The drivers are then pressed into
place. The cement is allowed to dry overnight
and then any excess cement protruding around
the edges of the drivers is peeled away.

The final step is to mount the grille cloth.
The grille cloth is stretched over its frame and
held in place with a staple gun. The frame is
attached to the enclosure with push-on fasten-
ers that are provided in each corner of the
frame and on the front panel of the enclosure.
The frame is simply pressed into place.

How it sounds

Considering the price and size of this speak-
er system, its performance pleasantly surprised
us. We placed a pair of the 2.5s in a medium-
sized listening room and listened to a wide
variety of program material over a 3 week peri-

od. The speakers were placed on the floor and
we found that the “flat” setting of the cross-
over network provided the best response.

The bass response was surprisingly accurate
considering the size of the speaker system. It
was not at all boomy, but simply there. As
expected, it did not extend into the lower bass
regions as it does in some larger, more expen-
sive systems.

Horns and cymbals were reproduced cleanly
and brilliantly, attesting to the good frequency
and transient response of the tweeter. The
Speakerlab 2.5%s provided a sense of presence
and the stereo imaging was sharp. Overall, we
liked the sound of the 2.57s.

If you are looking for a speaker system in
this price range, you would be making a mis-
take not to consider the 2.5’s. The complete kit
featuring the utility enclosure is $139.00 each.
The same kit with the walnut enclosure is
$159.00. The model 2.5 is also available com-
pletely assembled for $215.00. Or, if you're a
real do-it-yourselfer, you can purchase just the
drivers and crossover along with plans of the
enclosure for $109.00. The Speakerlab catalog
also features individual drivers, crossover net-
works and publications describing how to
design your own speaker systems. R-E

Simpson Model 380
Microwave Leakage Tester

CIRCLE 102 ON FREE INFORMATION CARD

MICROWAVE OVEN LEAKAGE IS A HOT SUBJECT,
(sorry about that!). Anyone working with
microwave ovens must have testers that can
detect leakage, and make sure that this leakage
is below the Performance Standards of the
U.S. Department of Health, Education and
Welfare. The HEW standards call for a maxi-
mum of 1.0 mW per-square-centimeter at any
point that is 5 cm from the oven's external
surfaces prior to purchase. After purchase and
use, the leakage limit goes up to 5 cm-per-
square-centimeter.

Simpson Electric Company (853 Dundee
Avenue, Elgin, IL 60120) has developed the
model 380 microwave leakage tester. The
tester is a self-contained instrument, calibrated
at 2450 MHz. It has four power-density
ranges: 0-2.5 mW per-square-centimeter;
0-10 mW per-square-centimeter; 0-25 mW
per-square-centimeter; and 0-100 mW per-
square-centimeter, with an accuracy on all
ranges of + 1.0 dB. The ranges are selected by
a handy thumbwheel knob designed for using
your right thumb.

For special testing, it provides two response

continued on page 34



This $13.00 technical

for 60 solid-state linear products
and detailed instructions for scores of clrcu:ts

EARN ABOUT LINEARS FROM THE IN-

DUSTRY LEADER. EXAR MANUFAC-
TURES HUNDREDS OF THOUSANDS OF
LINEAR CHIPS EVERY WEEK. YOU'LL FIND
THEM IN PRODUCTS RANGING FROM
STEREOQ AMPLIFIERS TO REMOTE CON-
TROLLED MODEL RACECARS. Now you
can share Exar’s wide-ranging technical
expertise. This technical library, written
and prepared by Exar’s engineering srtaff,
contains complete technical information
on operational amplifiers, function gen-
erators, phase-locked loops and timers as
well as application notes and technical
articles explaining how to incorporate
these circuits into devices of your design.

Function generator data book:
Fundamentals and specifics
on IC oscillators.
Specifications, diagrams and cross refer-
ences. Covers funcﬁ:lmentuls of waveform
enerators and choosing the right oscil-
ator, plus detailed specifications.

Operational amplifier data book:
How they work, how to choose them,
how to use them.
Definitions of op amp terms, basic appli-
cations, and active filter design, as well as
cross references and derailed product

specifications.

Phase-locked loop data book:
Everything you need to know about
the PLL.

Learn to choose the right PLL circuit and
how to use it in state-of-the-art applica-
tions from wireless intercoms to rno ems.

Timer data book:
From one-shot timers
to programmable timer-counters.
Timer and timer-counter facts from fun-
damentals through detailed application
notes. Includes complete specifications
for a range of micropower timer circuits.

Applications data book:
From FSK modems
to electronic music synthesizers.

How to use Exar's devices in circuits in-
cluding a universal sinewave converter, a
single-chip frequency synthesizer, a dual
tone decoder and more: Seventeen sepa-
rate applications in all.

Applications dictionary:
How to find the right product
for your applications.

A compact but comprehensive selection
guide listing IC applications and recom-

mended IC devices.

Exar product guide: Details on IC
products at your fingertips.
Complete summary of specs and infor-
mation on Exar’s wide product line, listed

by product categories.

Semi-custom design brochure: How
to develop your own custom ICs.
Complete description of Exar’s unique
linear and dlbltaf%ml -custom IC design
technology. Lets you design specialized
ICs on prefabricated I°L or bipolar mas-
ter chips, at low costin a marter of weeks.

Easy to order and inexpensive too.
This complete technical library, eight
separate and complete publications in all,
bound in a handsome custom binder,
costs only $13.00. Each order must be
accompanied by $2.00 to cover posta
and handling. To order, simply fllout IEC
coupon, enclose your check or money or-
der, and mail to Exar, 750 Palomar Ave.,
Sunnyvale, CA 94086.

ZPEXAR

NO. OF TECHRICAL LIBRARIES ORDERED

Name — Phone
Address
I iy e otafe _Zip e .
L Exar Integrated Systems, 750 Palomar Ave., Sunnyvale. CA 94006 RE 2- 80

special price of $13.00 each. With my order I enclose

Please send ____ copies of your Technical Library at your
$2.00 for postage and handling.

California residents add 6% sales rax.
“ Plus $2.00 per order, postage & handling. $2.00
TOTAL ENCLOSED by [ check or ] money order.

$13.00 =

T PRICEEACH TOTAL

5
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class.

Study at your
own pace, while continuing your present
job. The Grantham home-study program
leads first to the A.S.E.T. and then to the
B.S.E.T. degree. Our free bulletin gives
complete details. Write for Bulletin 80.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

GRANTHAM'S FCC LICENSE STUDY GUIDE
—377 pages, 16 FCC-type practice tests, 1465 ques-
tions with answers and discussions—covering third,
second, and first class radiotelephone license
exams. Preparation for each separate class of li-
cense is presented in a separate section of the book.
$15.65 postpaid. Order from: GSE Publications,
P.0. Box 35499, Los Angeles, Ca. 90035

EQUIPMENT REPORTS
continued from page 32

times: 1.2 seconds maximum (Fast) and 3.0
seconds (Slow). The meter scale is calibrated
in two arcs, 0-2.5 and 0-10. The response time
in the FAST mode is well below the minimum
specification called for in the HEW standard
that reads “90% of maximum reading within
3.0 seconds.” The range accuracy also meets
the HEW standards at = 1.0 dB.

A special probe comes with the model 380.
This probe measures a full 13 inches long, and
has a coiled cord that extends to 43 inches and
retracts to only 6 inches. The probe plugs into
the top of the model 380 case, and the plug has
a screw locking ring. The probe tip houses the
microwave detector, which is a pair of cross-
polarized antenna/thermocouples. The elec-
tromagnetic field that is being read induces a
current in the antennas. This current is dissi-
pated in the thermocouples and converted into
heat, which, in turn, causes the thermocouples
to generate a small DC voltage. This voltage is
amplified and displayed on the meter.

The probe head has a special cone-shaped
plastic cover, which is exactly 5 centimeters
thick at all points. The probe head is simply
held in contact with the surface of the unit
being tested, and there you are. The plastic
cover is removable and can be replaced if it is
damaged.

The model 380 is a two-hand instrument;
one hand holds the meter and the other the
probe. With the long probe, you can keep away
from possible radiation. The manual warns
that the instrument should be turned on and
zeroed before the test is made. If you observe a

This is easy-

anyone can solder-

WITH

KESTER SOLDER

KESTER
SOLDER

KESTER SOLDER

Handymen! Hobbynsts'
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''.

“itton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639

u,

/
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reading above 100 mW while you are still
approaching the unit, stop! Something has to
be repaired immediately—before you can
make further tests.

The zero-adjust control is a thumbwheel 10-
turn potentiometer on the right side of the
case. This control is also used for a quick
probe-test. Zero the model 380 with the probe
connected (in a location with zero radiation, of
course). Then, disconnect the probe; if the
meter stays on zero, the probe is defective. It
should jump backward off-scale.

The slow 3.0-second response time is provid-
ed so you can test home-type ovens that have
stirrer mechanisms and similar devices. These
devices can cause a reading to fluctuate. By
switching to the slow mode, the fluctuation can
be eliminated for a more accurate reading. The
model 380 can also be used for any industrial
application that involves microwave heating or
drying, etc. For safety’s sake radiation leakage
levels on these units should be read at stated
intervals.

The model 380 comes in a neat plastic carry-
ing case that looks like an attache case. The
case is foam-lined with holes cut to fit the
meter, probe, cable, manual, and even a couple
of spare 9-volt batteries. The batteries fit in a
compartment on the back of the case, with a
cover held on by two screws. The case even has
a neat plastic nametag with space for name and
address, etc.

This is a beautifully made instrument that
should be invaluable. It carries a suggested list
price of $270. R-E

SF STD-36 Radio
Operating Desk

CIRCLE 103 ON FREE INFORMATION CARD

IN SPITE OF THE ENORMOUS NUMBER OF MANU-
facturers of consumer electronic equipment,
very few manufacturers are making anything
to set it on! Naturally, tables may be fabricated
from plywood and composition board, wooden
doors may be called into service or even old
kitchen tables will do in a pinch. When money
is no object, the affluent buyer can go to an
office supply store and purchase a desk. But
amateur radio installations have special re-
quirements. Usually, there are numerous
pieces of peripheral equipment as well. SWR
meters, antenna matchboxes, clocks, receivers,
transmitters, antenna rotators, microphone
. all take up considerable room. While a
spacious wrap-around console would be nice, it
continued on page 36



For the Best and Latest in Computer Technology...

Look to Howard W. Sams & Co., Inc.

There’s something for everyone—from those who want to discover what com-
puters are all about to those who are already utilizing computers and program-

ming. The fundamentals . .

. programming . . .

interfacing . . . logic—we are the

complete knowledge source for home, business, educational and professional

users.

The “Starters”

I:] How To Buy & Use
Minicomputers and
Microcomputers
by Barden.
A single source to buying and using a
computer in your home or business to
handle recreational or practical tasks
from playing games to setting up a bur-
glar alarm. 240 pages, No. 21351,
$9.95

4 m—
- JT e (3
"Jﬁ% _:Frrh

The Howard W. Sams Crash I
D Course in Microcomputers "ﬁew
by Frenzel.
The first complete crash course in microcomputers for
everyone—from the average consumer to the Doctor of Sci-
ence. 264 pages, No. 21634, $14.95

Getting Acquainted With Microcomputers
by Frenzel.
Gives you a complete working knowledge of the microcom-

puter-organization, operation, and programming. 288 pages,
No. 21486, $8.95

Fundamentals of Digital Computers (2nd Ed.)
by Spencer.

Unravels the mysteries of computers and programming. 320
pages, No. 21534, $9.95

Introduction to Microcomputers for

the Ham Shack

by Helms.
Gives the radio amateur an opportunity to be in the forefront
of utilizing and developing techniques in “computercations.”
96 pages, No. 21681, $4.95

Prepub Offer—Save 10% (expires 3/31/80)

D Microcomputer Primer, n ew

(2nd Ed.)

by Waite and Pardee.
Completely revised and broadened to reflect the
latest advances in microprocessor technology from
the new 8-bit microprocessors to solderless bread-
boards. An excellent starting point for all those
interested in computers. Approximately 368 pages,
No. 21653, Prepub price—3$10.75. Regular
Price—$11.95

The “Programmers”

How to Program Microcomputers
by Barden.

A popular, complete guide to assembly
language programming of the Intel
8080, Motorola MC6800, and MOS
Technology MCS 6502 Microprocessors.
256 pages, No. 21459, $8.95

BASIC Programming
Primer
by Waite and Pardee.

Covers everything from getting or-
ganized to writing a game program. 240
pages, No. 21586, $8.95

DBUG: An 8080 Interpretive Debugger JJ

by Titus and Titus. ™

Covers program operation and how it's applied to program
development and testing. 112 pages, No. 21536, $4.95
6502 Software Design

by Scanlon. M._ n@w

Tells how to program for the 6502 assembly language. Ap-
proximately 288 pages, No 21656, $9.95%

8080/8085 Software Design,
2 volumes Mm
by Titus.
Volume 1 gives you an introduction to assembly language
programming. 336 pages, No. 21541, $9.50—Volume 2 is a
unigue, one-of-a-kind, computer science book for the design
engineer. Written in Intel machine code. 352 pages, No.
21615, $9.95
Two-volume set No. 21659, §17.50

TEA: An 8080/8085 Co-Resident
Editor-Assembler
by Titus.

256 pages, No. 21628, $8.95

new
U.

The “Computer Technology”
Leaders
The Z-80 Microcomputer

|

. bzlﬂﬂ D Handbook
] H ! by Barden.

! "1 Gives current and prospective users a
one-stop source to Z-80 technolopy—
hardware and software aspects and in-
strumentation problems. 304 pages, No.
21500, $8.95

|:| Using the 6800
Mlcrapmcessor

by Poe.
Acquaints you with the hardware and software of the “6800"

fun machine. 176 pages; No. 21512, $6.95

Computer Graphics Primer

by Waite. nam
Shows how to create your own graphic affects—from de-
tailed drawings to moving figure animation. Approximately
184 pages, No. 21650, $12.95

Microcomputers for Business Applications

by Barden.
Explains the various types of microcomputers available,
points out pitfalls to avoid, and defines computer-related
terms, or “buzzwords” in easy-to-understand language. 256
pages, No. 21583, $8.95.

“Interfacmg Bookshelf

Microcomputer-Analog
Converter Software &

Hardware Interfacing
by Titus, Titus, Rony, and Larsen.
Concepts and technigues of interfacing
digital computers to analog devices.
288 pages, No. 21540; $9.50

TRS-80 Interfacing Hrlew

by Titus.
i u‘!-',.-_-f 192 pages; No. 21633; $8.95

Interfacing & Scientific Data
D Communications Experiments
by Rony, Larsen, Titus & Titus.
160 pages, No. 21546, $5,95 e

Microcomputer Interfacing With the
8255 PPI Chip
by Goldsbrough

224 pages, No. 21614, $8.95

1-80 Microprocessor Programming
I:I & Interfacing, 2 Volumes

by Nichols, Nichols & Rony
800 pages, No. 21611, $21.95. -

Introductory Experiments in Digital JJ
Electronics and 8080A Microcomputer L

Programming and Interfacing, 2 Volumes,
by Rony, Larsen, and Titus,

912 pages; No, 21552; $20.95
CIRCLE 37 ON FREE INFORMATION CARD

new
new

new

| “Reference”
Library

D Computer Dictionary &
Handbook (3rd Ed.)

by Sippl and Sippl. maw
The best and latest resource for anyone
involved in computers or computer ap-

plications. over 900 pages; No. 21632
$25.95

Computer Dictionary (3rd Edition)
by Sippl and Sippl.
Over 12,000 entries, 640 pages, No. 21652, §11.95*

“Loglc Cookbooks

D CMOS COOKBOOK

The well-known author, Don Lancaster
i presents an information-packed guide
| to this low-cost, fun-to-work with digi-
tal logic family. 416 pages, No. 21398,
$10.50

TTL Cookhook
by Lancaster,
336 pages, No. 21035, $9.50

D The Cheap Video Cookbhook
by Lancaster.
256 pages, No, 21524, $5.95

IC Op-Amp Cookbook

oy Jung. 592 pages, No. 20969, $12.95
RTL Cookbook

by Lancaster. 240 pages, No. 20715, $6.50
TV Typewriter Cookbook

by Lancaster. 256 pages, No. 21313, $9.95
IC Converter Cookbook

by Jung. 576 pages, No. 21527, $13.95

*Tentative price

Look to Sams . . .
In the world of computers

ORDER FORM

HOWARD W. SAMS & CO., INC.
4300 WEST 62ND STREET, P.O. BOX 7092
INDIANAPOLIS, INDIANA 46206
(317) 298-5400
Indicate quantity in boxes above and complete ordering in-
formation below:

Sub Total

Add local sales tax where applicable_____
GRAND TOTAL
] Bill Me (Shipping and Handling Charge will be added)
| Payment Enclosed (No Shipping Handling Charge)

[ check ] Maney Order

O Master Charge

[ Bank Americard/Visa

Exp. Date

Account No

Interbank No,

(Master Charge Only)
Minimum Credit Card Purchase $10.00 565
[ Please send free 1980 Computer Book Catalog.

Signature.
Name
Last Middle First
Address.
City. State Iip

Prices subject to change without notice, All books available from local
Sams Distributor. Offer good in U.S. only

Note: Distributor, computer store and dealer inguinies are welcome.
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BUILD A
MASTERPIECE OF SOUND

= percussion and sustain. Wersi's famous
o E_.-j___ -— string orchestra and bass guitar. Exclu-
b sive Sound Computer for 32-128 “One
.  Stop Sounds” (total organ presets).
i > Transposer, And lots more.
Build your own masterpiece of

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
Derno-Package (LP with 104-page color
catalog).

OUWERSI

]

I Wersi Electronics, Inc.  or Wersi Organs & Kits

I 1720 Hempstead Road 14104 E, Firestone Bivd

Wersi has combined select features of : Lancaster, PA 17601 gantaFe colinge CAI670

the electronic music field, added its own | e TR 5 PackineLP wih

s nclosed is $6. or my Demo-FPackage wit

creations and years of research by top I 104-page color catalog.)

engineers and musicians, to produce an
1
1
[
[

incomparable line of organs.

N
Space-age technology. True-to-life voic- A::e -
ing with full drawbar system. Polyphonic AL
1 City State Zip
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THIS VISE IS
CATCHING. .

Catch PanaVise. It tilts, turns and
rotates your work exactly where
you want. Add our new Tray!

It catches small parts you drop,
separates tools, and keeps parts
sorted. The Tray's wide 8"
diameter of cast metal gives |
‘no-tip" stability, and has 6 slip &
resistant neoprene feet. Catch all
the PanaVise combinations at your
distributors now. Write for FREE
brochure and distributor list.

; 315530wn:

\ ® # ircuit
pﬂNM = Board
Dept. CE 11 Holder, #300
Base, #312

2850 29th St. SRR

Long Beach, CA 90806 - Mount.
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EQUIPMENT REPORTS
continued from page 34

isn’t very practical. A multi-tiered console
would be just the thing to put all operating
controls within easy reach.

SF Amateur Radio Services is now offering
a series of radio operating desks, featuring dif-
ferent styles, colors, and sizes. The desk we
decided to sample was the model STD-36, a
36” wide, walnut finished standard model.
Other models range from unfinished ($135) to
solid walnut ($275). In addition, the handsome
line is now supplemented with a series of con-
soles for home computers. Any of the styles
and sizes may be furnished in walnut, teak, or
clear lacquer. All models are finished in oil
stain with two coats of clear lacquer. Metal
braces are finished in baked black enamel. The
braces themselves are fabricated from 17
square 18-gauge steel. At present, delivery
may be expected within three weeks of receipt
of order.

Qur STD-36 arrived in two shipping car-
tons. Packing was adequate, and no marring or
scratching of the components was evident and
no components were lost.

The desk is a semi-kit. All pieces are com-
pletely finished, and drilled for assembly. Our
kit included 11 wood shelves and panels, 6
metal legs and braces, and a bag of hardware.
To assemble the kit, what we needed to provide
was glue, a standard screwdriver, a hammer,
and a pick (to set a couple of pilot holes for two
small screws).

As beautifully designed and prefabricated as
the desk is, we had considerable difficulty in
assembling the unit. A job which shouldn’t
have taken much more than an hour turned
into several hours. The difficulty was that
although engineering drawings are supplied,
there are no instructions whatever provided.
No parts count, no description, no helpful step-
by-step instructions or other hints. At one
point we had to tear a subassembly apart after
gluing it, and start all over again. Although SF
Amateur Radio Services shows a picture of the
assembled unit in their advertising, none is
supplied with the kit. As a result, unless the
buyer has one of the promotional flyers that
features a large picture of a typical unit, he has
to guess at what the finished product should
look like.

The various subassemblies are securely held
in place by eighteen '/:-inch socket head screws
provided. Matching T nuts are used to draw
the assembly snugly in place. An Allen wrench
is included in the semi-kit in order to torque up
the screws.

Once finally assembled, the desk is quite
substantial. It is built to withstand at least 200
pounds of equipment, and resists shear with its
internal braces.

When properly assembled, the handsome
desks from SF lend an elegance to the decor of
a hobby communications installation. The
model STD-36 Radio Desk has a $149.95 sug-
gested retail price and is available from SF
Amateur Radio Services, 4384 Keystone Ave-
nue, Culver City, CA 90230. R-E

Panasonic Model RF4900
10-Band Receiver

WHILE MOST OF US THINK OF PANASONIC AS A
consumer appliance manufacturer of TV sets,
calculators and the like, the company does

continued on page 38



(. PHILIPS \ (T suPER
rmieeTt ViZaaa LEADER | | LSPECIAL

@ 500MHiz COUNTER
F4
HICKOK @ Hitachi 2 Reg 419%

71 NOW 1999
FLUKE 5 O Non-Linear Systems

Model LBO-520 —
30 MHz Dual Trace ; :
\ DORIC kl-DATA PRECISION / Scope with Delay Line

) List Price $1100
$879%

(P 0 RTA BL E MS-15 High Sensitivity.

OSCILLOSCOPES Wide Bandwidth.

Single Shot Trigger. P-D-A CRT.
BATTERY OPERATED * 5mV sensitivity facilities accurate signal viewing from low level sources

* Built-in delay line makes it easy to view the leading edge of a pulse.
* Single shot trigger (CH-1, CH-2) captures transient phenomena — no

@ Non-Linear Syl = guesswork, no "double-takes'',
Single Trace 15MHz

famnist } r \ . I and i ion
Reg. p $349. i Rugged construction
$29995 X Hi/Lo power ohma for in-circuit resistance

and diode testing

MS"2 1 5 8 0 2 2 A 10 M0 input impedance doesn't load circuit
g 200 hour battery life — low battery indicator

Large LCD readoyt — 2000 counis

1 year calibration cycle

One-hand operation

BASIC SPECIFICATIONS

5 _“W '___lfiw “‘-‘ﬂ ll“ ._h._l_|
K uwz nm 2000-
TS0V 20 M0
W Ty 'va"l..n |.J. T om |
Dual Trace 15 MHz Dual Trace 30MHz [z+n |1+ [ mrsen | nsez | o2+ |
Reg. price $465. Regular price $508.
$399% $499%

FI_I_.II"E DIGHALHULTHETEHS

New Portable Digital Capacitance Meter

- * 26 Rang 5 F: plus New Cand Function for up to
."’(Pﬂfﬂ.ﬂ‘p‘ﬂﬂ MODEL 820 10,000 M11 Leakage Measurements 'e 3 q
Extensive Overload and Transient Protection .

Rugged Construction— 2Year Warranty
Hi/Lo Power Ohms for In-circult Resistance and Dicde Testing

.
* Measures capicitance .
.
* 10 Mn AC/DC Input Impedance Doesn't Load Circuit
.
.

from 0. 1pF to 1 Farad

* Resolves to 0.1pF 200 Hour, 9V-Battery Life—Low Battery Indicator
* 10 ranges for accuracy Large LCD Readout—2000 Counts Now
and resolution ® 0.1% Basic dc accuracy 5169
] = One Hand Operation
H ‘J‘:‘;E;; easy-to-read LED * Complete with Battery and Test Leads '

The new Fluke B020A confinues the slandard of exceflence set by the highly success-
* 0.5% accurac: ful BO00A multimater family. Many Ieatures set the 80204 apag a8 & truly exceptional

£y, Y insirument. Twanty-lour ranges and 5 funclions inciude measuring capability up 1o
ooov 'S0V ac, 2A mc/de and 20 Mit, HI/LO ohms are Included for in-circuil

* Special lead insertion resislance and diode lest capability, [n addilion, a new Conductance funclion allows
jacks or banana jacks and leakage up o 10,000 M0, 8 must for circuil board work
and companant checking.
* Fuse protected The BO20A has bean designed with (he user In mind and !llhrrll axclusive one-hand
operalion. For harsh seivice environmenis, tha BO20A P, rugpedized case and
* Uses either rechargeable exlensive overiaad/transient profection backed up by a t uur warranly, Long term
or dieposable batteries L T T L L T ALY
Call For Our Price * Overrange indication
FREE CASE WITH 8020A 0.1% Basic dc accuracy
New Low Distortion Function Generator New Sweep/Function Generator

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator,
tone-burst generator.

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
oulputs

* Three-step attenuator plus
vernier control

B9 PRECISION wooeL 3010 wmooeL 3020

* Generates sine, square and triangle
waveforms

* Variable amplitude and fixed TTL square-
wave oulpuls

* 0.1 Hz to 1MHz in six ranges

* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC offset for engineering
applications

* YCO external inpul for sweep-frequency
tests

* |nternal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable

o THE TEST EQUIPMENT SPECIALISTS
~ " TOLL FREE HOT LINE

800-223-0474 ADvA
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-68?-222£Ecm
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EQUIPMENT REPORTS
continued from page 36

produce a quality line of receivers called the
Command Series.

The 10-band model RF4900 is the top of the
line, and it is an eye opener! Its exceptionally
handsome styling—a black military-style cabi-
net with chrome trim—features a brilliant 4-
digit fluorescent display that works accurately
on all frequency ranges. The receiver tunes
continuously from 525 kHz through 30‘,‘!11-[1
(AM/CW /SSB), and from 88 MHz through
108 MHz (FM).

CIRCLE 104 ON FREE INFORMATION CARD

A dual-speed main tuning drive makes [re-
quency selection a snap. There is, however,
some dial backlash that must be tolerated. RF
preselection is self-tracking, so manual peaking
is unnecessary.

Transparent, high-fidelity sound is heard
through the internal speaker on FM. For com-
munications, the IF selectivity can be switched
from wideband to narrowband. Separate treble
and bass controls allow audio contouring as
desired; and a calibrated S-meter doubles as a
battery tester.

The automatic noise limiter is moderately
effective against impulse noise, but more clip-
ping would be desirable. Three separate anten-
nas are required for the 0.525-3-MHz, 3-30-
MHz and FM ranges.

A separate main tuning dial is used on the
lowest frequency range that provides very rap-
id tuning, making accurate dialing a little
touchy. A high number of images can be heard
throughout the 0.525-3-MHz range.

In the frequency range from 3-30 MHz, the
model RF-4900 is a different receiver. Images
are nearly undetectable even in the most
crowded portion of the frequency spectrum;
this may be attributed to up-conversion of the
double superheterodyne design. A variable
beat-frequency oscillator pitch control allows
the adjustable selection of LSB/USB modes,
and a front-panel trimmer provides easy fre-
quency calibration.

The unit’s up-conversion capability substan-
tially reduces IF images. A crystal-controlled
first oscillator provides remarkable stability;
good enough in most cases to copy teletype
signals as well as SSB and CW signals. Band
switching is very positive. There are no erratic
switch contacts to cause instability.

It's a pleasure to tune through all the fre-
quency ranges and not have to continually peak
a preselector control; tracked RF tuning makes
this possible.

A separate RF gain control can be adjusted
to reduce pumping on CW or SSB signals, as
well as to cut down background interference. It
can provide up to 45-dB signal attenuation. An
antenna trimmer may be adjusted to accommo-
date variations in antenna impedance for opti-
mum matching.

Although most users will power the receiver
on 120 VAC, battery operation is provided.
Power consumption is 10 watts.

The dial lights and frequency display can be
switched off to conserve power during battery
operation (eight D cells are required). A 12-
volt jack is accessible on the rear apron for
mobile use and front-panel jacks are included
for an external speaker (or ecarphones), a
recorder output and an audio input to make use
of the excellent internal 2-watt amplifier. The
metal wrap-around cabinet provides distinctly
superior shielding.

Sensitivity is reasonably good. Remember,
the general use of reasonably large antennas
for the shortwave frequencies makes excep-
tionally high receiver sensitivity unnecessary.

The model RF-4900 is a pleasure to use, and
a worthy competitor in the growing field of
general-coverage receivers. It is available for a
suggested retail price of $499.95 from Pana-
sonic Company, One Panasonic Way, Secau-
cus, NJ 07094, R-E

“Somehow, this garage-opener has gotten on
a zipper frequency.”

THE BIG PLUS +

Graphic Equalizer r N N .

ASSEMBLED

LOADED with Quality Features!

NOW YOU CAN SU
CAPACITANCE AT THE
FLICKOFASWITCH

Phipps & Bird's
new capacitance
substitution unit is no
bigger than your

hand, yet has a 5-
decade capacitance
~ range. A special dis-
- charge feature
makes it safe for use
with sensitive cir-
cuits; a strong metal
case makes it sturdy
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e Stereo . . . Eleven Bands Per Channel ¢ Extremely Low
Noise & Distortion ¢ LED Peak Indicators  Center Detent
(“flat”) sliders o Built-in “record” Switching  Line and Micro-
phone Level Inputs/Outputs e Regulated Power Supply e
Fully Guaranteed e Horizontal or Vertical Cabinets » Kit or

Fully Assembled o 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

] i end
i Yes! I've enclosed §_____; RUSH mv cabinet O :-.Lm hure
: ____assempled equalizers at $200.00, p.p.d.

___unassembled equalizer kits ur $120.00, D-P-d-D Horizontal (flat) D Vertical (up-right) 1

Calforma residents include & sales rax

| Name — — B

- Card No =
CAddiesmrd s s R Exy em

HChy— SSajell W R e No=———=

Dealer inquiries invited

CIRCLE 23 ON FREE INFORMATION CARD

Visa & Master Charge orders accepted

for all applications.
Don't guess:

switch to certainty.

By Phipps & Bird.

PRIPPS ABIRD, .

Manufacturers of Scientific Instruments
P.0.Box 27324 Richmond, Virginia 23261
(804) 264-7590

Please send units at $95 each. (Check enclosed,

less 5% cash discount—Phipps & Bird will pay shipping

charges.)

Please send units at $95 each, COD. (Phipps & Bird

will pay COD & shipping charges.)

Name:

Firm:

Address:

City, State, Zip:
B N BN B N B N B B B |
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The sharpest picture ever achieved
in big-screen projection TV

The new Heathkit Screen Star sets a new
standard in picture quality for big-screen
projection TV. The finest F1.0 lenses you
can buy produce one of the clearest,
brightest pictures ever.

Imagine watching all your favorite TV
movies and sports events on a big b-foot
diagonal screen. Heathkit's three-tube
projection gives you brighter, more vivid
color. And it's a lot easier to build than
conventional TV's.

A complete computer system in one
compact unit

The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy storage, smart terminal,
heavy-duty keyboard, 12-key numeric
pad, Z80 CPU, and 16K RAM expandable
to 48K—all in one compact unit.
Two Z80 microprocessors mean ter-
minal and computer never share
power. So both can operate faster
on more complex programs. And
there's no better way to learn
about computers than to build
one yourself.

Heathkit

If coupon is missing, write Heath Co.,
Dept.020-622,
Benton Harbor, MI 49022
Heathkit Products are also sold and serviced at Heathkit Electronic

Centers (units of Veritechnology Electronics Corporation) in major
cities throughout the U.S. See your white pages.

INNMOVations

iz

The only computerized home

2= weather station for instant, up-to-
the-minute weather reports

Just push a button for reliable weather
information anytime you need it with
the unique Heathkit Weather Station.
It gives you digital readouts of

F or C temperatures, wind speed in
miles or kilometers per hour or in
knots, wind direction, barometric
pressure, date and time of day, even
the wind chill factor.

This microprocessor-based weather
computer has memory to store data
and precision infra-red sensing
devices built into the outdoor trans-
mitter. And it's very easy to build.

— The finest stereo receiver ever
..... - introduced by one of the
: leaders in audio technology

It's loaded with luxury features that

let you adjust your music to your

i preference.

Special features include a Precision
Tuning System (PTS) that automati-
cally corrects mistuning. 5-section FM
tuning capacitor gives you maximum
rejection of unwanted signals for lower
noise, cleaner sound. Digital frequency
readout, center tune meter, and flywheel
loaded tuning are just a few of the lux-
ury touches. Complete
specifications are in the
latest Heathkit Catalog.

FREE CATALOG

See all the newest innovations in build-it-
yourself kits in the latest free Heathkit Catalog.
It contains nearly 400 exciting kits for your home,
work or pleasure. Send today.

D e e e e e e e e e s =
| Send to: Heath Company, Dept.020-622, |
| Benton Harbor, MI 49022 I
| Yes, please send me a Heathkit Catalog. I
l I am not currently receiving your catalogs. |
|
: Name |
|
1 Address |
|
l City State |
|
L CL-725A r7 s |
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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.

@HiTacH

 Cieiiy 1.

sensitive

Hitachi..The measure
of quality.

B V-302 30 MHz Dual Trace ~ $945.00
W V-301 30 MHz Single Trace $745.00
W V-152 15 MHz Dual Trace  $695.00
W V-151 15 MHz Single Trace $545.00

Hitachi Denshi America,Ltd.

For more information, contact

Hitachi Denshi America, Ltd.,

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

your input.
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JOSEPH M. GORIN

OUTPUT METERS ARE BECOMING INCREAS-
ingly common on high-end audio amplifi-
ers and receivers. They add visual excite-
ment to a product and thus help its sales,
but they have enough other uses so that
many companies have introduced acces-
sory meters in the over-$100 price region
for audiophile use. The purpose of this
article is to allow you to build a high-
quality power-level meter (PLM) for a
low price.

Before “moving up” to a higher power
amplifier, an investment in a PLM, will
tell you how often (if ever) you drive your
current equipment into clipping. After a
short period of use, the PLM will give
you a good feel for the effects of doubling
power (adding 3 dB) and answer the
question of how much power is needed in
a given installation. Users of biamplifica-
tion (a system with separate power ampli-
fiers for woofers and tweeters) can use
the PLM to see how much more power is
needed for the woofers than the tweeters.
I found that my system with 300 watts
available for the woofers and 25 watts for
the tweeters, the tweeter amplifiers never
come close to clipping while the woofer
amplifiers clip frequently. This knowl-
edge saved a lot of time and money by
showing the folly of building higher pow-
er amplifiers for the tweeters.

The PLM can help prevent loudspeak-
er damage. Most loudspeaker failures are
caused by running power amplifiers into
frequent clipping. Although musical sig-
nals contain very little high-frequency
energy—almost never enough to destroy

D‘
D.

METER

Not a wattmeter but an honest-to-goodness power level indi-
cator calibrated on your amplifier’s clipping level. Use it to
protect your speakers. Inexpensive and easy to build.

a tweeter even at high levels, an amplifier
driven into clipping creates a waveform
with sharp edges that produce lots of
high-frequency distortion. The crossover
passes this energy on to the delicate

tweeters; causing them to burn out. This
happens most often with amplifiers in the
25-watt region. Lower-power amplifiers
do not have enough power to destroy the
tweeters and larger ones are run into clip-
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FIG. 1—BLOCK DIAGRAM of the LM3914 dot/bar display driver monolithic IC.
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ping less often. By watching the power-
level meter, frequent clipping can be
observed and the level turned down to
prevent it. This power-level meter is actu-
ally a voltage rather than power-reading
device, as virtually all solid-state power
amplifiers clip at a constant voltage (inde-
pendent of load impedance), especially
during transients, and therefore measur-
ing voltage is a viable method of measur-
ing maximum power.

A power-level meter can be used to
compare the dynamic range of program
sources (and explain much of the differ-
ence between FM broadcasts and re-
cords). It can help you set up the balance
of your system. Since it is fast and peak-
responding, it can be modified (see the
construction section of this article) to aid
in setting tape recording levels. But, like a
seconds readout on a digital clock, it is
very useful for making you feel good
about your equipment’s operation and
just plain fun to watch.

How It Works

A new LED driver IC (LM3914) from
National Semiconductor has allowed a
truly low-cost circuit design which, when
combined with the economies of kit con-
struction, allow the PLM to sell in kit
form for only $42. The LED driver IC
takes an analog input and drives up to ten
LED’s in a bar-graph mode with constant
current. It also provides a reference volt-
age. A block diagram is shown in Fig. 1.

The use of this IC for both channels
with a “free” multiplexing technique al-
lows the entire circuit to be constructed
on a tiny 2 X 4-inch PC board and
housed in a single piece of */:-inch walnut
5'/2 inches wide and 2% inches deep—
less than 0.1 board foot—thus saving lots
of the cost and adding the elegance of
smallness.

The complete schematic is shown in
Fig. 2. Right and left channels operate
identically. I'll use the right channel in
discussing the circuitry. Pot R2 adjusts
the gain of the system so that the highest
LED indicates clipping in the amplifier.
If the voltage of the wiper of R2 is posi-
tive (I'll call this voltage V,,), pin 4 of IC1
will go negative until the voltage on the
anode of D1 is —R5/R4 times V;,. Since
negative feedback always keeps pin 1 of
IC1-b at zero volts, the current through
R6 then is —V,-,,—M I;SR&T'his is twice
as great as the current in R7 (V;,/R7) but
of opposite polarity, making the net cur-
rent approximately —V,/R7. If V,, is
negative, pin 4 of ICl-a goes positive by
about 0.6 volt to keep pin 6 at zero volts.
Diode D1 then is non-conducting, and
there is no voltage on, nor current
through, R6. The net current through R6
and R7 then is V,,/R7. ICl-a and its
resistors thus form an active rectifier,
such that the current is always —|V;,|
/R7. In this way, the circuit responds
equally to positive and negative peaks.

R7
HT 20K 1% R8 RS RIO
EL?ANNEL 130K 51K 20K
= e W WA R
5'K 4.8B7K 1% | 10K
- n'A‘A'
Ho—A: =
R2 & 33.2K 1%
25K 3T W
® R4 |i/a-4136
L o—vw—468.1K 1% yoi
R3 )
1000
= 2N3905
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51K
R21
LEFT 20K 1% R23 R24 R25
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FIG. 2—COMPLETE SCHEMATIC of the LED power-level meter. The LED’s in the two channels are
multiplexed at a 60-Hz rate by half-sine voltages from the power transformer

FIG. 3—FULL-SIZE FOIL pattern for the printed-circuit board. The single-sided design makes copy-

ing easy.

The rest of the circuit forms a peak
detector and logarithmic converter. Re-
sistors R8 through R11 and D3 through
D5 are wired so that their current vs. volt-
age response is approximately logarith-
mic. Therefore, if the logarithm of the
output voltage is less than the input, IC1-

b pin 3 will turn on D7 and charge up C1
until the output voltage is equal to the log
of the input. If the log of the input is less
than the voltage on CI1, ICI-b will turn
on D6 and C1 will slowly discharge
through R14. Capacitor Cl then can
charge very fast and discharge very slow-
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ly, allowing the eye to see peaks that don't ommended as the typical brightness is
exist for very long. usually only .5 med at 10 mA and many

The right channel or left channel is manufacturers don't even specify mini-
routed to the LED driver IC depending mums. Also, high-efficiency types have

on the polarity of the 60 Hz power input. even greater advantages in pulsed applica-
If the power input is positive, D22 pro- tions, which is how they run here due to
vides current to the right channel LED’s, the multiplexing.

and the low voltage on the bottom side of Diodes D23, D24, D26 and D27 form a

the transformer pulls current through full-wave rectifier that charges C6, the short leads to pin 2 of IC3 and the LED
R30 to turn on Q1 and short the right main power supply capacitor. Capacitor anodes. A note about the layout is in
channel output to the input of IC3. For ~ C6 can be small because the large LED  order. The “circles” (the unbroken trace
negative transformer outputs, QI is currents do not come from it, just the from pin 2 that completely encircles the
turned off and the left channel is connect- power supply currents of the IC's. The three pads connected to pin 3) around
ed to IC3 through R29, and the left chan- power supply current of IC3, as well as pins 3 and 5 of IC2 are a “guard;” they
nel LED’s are turned on through D25. any LED currents, flow out pin 2 of 1C3 reduce leakage from these inputs through
Thus, the right channel and left channel and through DI18-D21. This biases the  any contamination of the PC board on
operate alternatively 60 times a second,  point defined to be ground at about 2.5  humid days. It is still wise to clean these
too fast for the eye to notice. volts above the negative side of D6 and areas with flux remover after assembly. If

The LED’s used should be high-effi- creates the dual supplies necessary to run you are building without a PC board, D7,
ciency T-1 (3.18 mm, 0.125 inch diame- IC1 and IC2. It also reduces the voltage =~ C1, R14 and IC2 pin 3 should all be sol-
ter) LED’s, as the average current  across the outputs of IC3 by 2.5 volts,  dered together in mid-air, away from any

through each is limited to about 10 mA. thus reducing the power dissipation. breadboard surface.

Xciton’s XC-309-R and Hewlett-Pack- : Construction with a PC board (Figs. 3
ard’s HLMP-1301 both have typical and  Construction and 4) is straightforward. Load the resis-
minimum brightnesses of 2 and 1 med The use of a PC board is almost man- tors first, then the trimmers, diodes,
(millicandella—a unit of brightness) at datory unless you decide on a different LED's, capacitors and IC’s. Because of
10 mA, respectively, and thus are recom- mechanical design than mine. Should you the large number of polarity sensitive
mended. Monsanto’s MV5774 is .75 med wish to redesign the system, keep LED  devices (almost everything but the resis-
min. The 209 series of LED’s is not rec- leads short, and C4 and C5 must have tors), extreme care must be exercised

& 0861 AWVNHE34
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CATHODE ANODE

e

<

THE CATHODE IS THE SHORTER LEAD, IT IS
THE BASE UPON WHICH THE LED CHIP SITS.
THERE MAY BE A COLORED DOT NEXT TO
THE LEAD, OR AN ABERRATION IN THE CASE
DIAMETER.

FIG. 5—OUTLINE of a typical T-1 size LED
shows how the diode is polarized.

when mounting components. The LED’s
are particularly easy to reverse, see Fig. 5
for polarity clues.

The LED’s should be mounted as close
as possible to flush with the PC board’s
edge for a uniform appearance. Some
LED’s might not have long enough leads
for the holes on LED 7-10, in which case
another lead can be soldered into the
board and then onto the LED lead that
was not long enough. Leads of all compo-

4 HOLES, |/16 DIAMETER,

3/16 DEEP

5-1/2
DIMENSIONS [N INCHES

the speaker connections; use the copper-
colored side for low (L) and be sure to
connect it to the ground or low side of the
speaker terminals. A polarity error could
damage R3 and R17 and the PC board.

Should you wish to use the PLM in a
low-level circuit (such as at the tape mon-
itor jacks) instead of at the speaker termi-
nals, substitute a jumper for R1 and R15,
and lift the ground pins of R3 and R16
off the board.

Slip the PC board into the case, screw
it into position, and you are ready to go.

Calibration

Table 1 shows the performance of the
calibrated prototype PLM. Your instru-
ment can be calibrated in either of two
ways when used with a solid-state ampli-
fier. To use the PLM to monitor cali-
brated peak power, an oscillator and an

FIG. 6—THE CASE is cut out of a single piece of *-inch walnut or similar hardwood. Work can be

done with a table or radial-arm bench saw.
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e lE
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= s e e

225 .225

375

P
j 340 |

TABLE 1
Number of Input
LED’s lit Right Left
10 0dB 0dB
9 —2.22 —2.15
8 —4.90 —4.78
7 —7.87 —7.53
6 —10.96 —10.46
5 —14.16 —13.52
4 —17.44 —16.67
3 —21.03 —19.84
2 —24.62 —23.32
1 —28.28 —26.61

Frequency Response

Left: 0—20 kHz @ —.75dB
Right: 0—20 kHz @ —.73dB

Pulse Response

Both channels with 2 dB in 40uS.

20 HOLES, 137+ .002D

HOLE SPACING .I75 UNLESS DIMENSIONED

ALL HOLE -TO-HOLE SPACING TOLERANCES £ .007

ALL OTHER TOLERANCES * .020

MATERIAL: 1/16" BRUSHED ALUMINUM, GRAIN EITHER WAY
ALL DIMENSIONS ARE IN INCHES

FIG. 7—THE FRONT PANEL is formed from a sheet of "/:-inch brushed aluminum.

nents should be cut very short after sol-
dering because of the small clearance
below the board. The construction of the
walnut case and brushed aluminum as
shown in Figs. 6 and 7, respectively.

Use No. 24 speaker wire for connec-
tions to the right and left channels and
power transformer. Pass the wires
through the holes in the PC board from
the foil side and knot them on the compo-
nent side. The knot will serve as a strain
relief. Then solder the leads into the PC
Board. The polarity is very important on

accurate AC meter are required for cali-
bration. Disconnect your speakers and
drive your power amplifier with the oscil-
lator at 1 kHz. Adjust the oscillator level
until the amplifier output voltage is V,,,
(RMS) equals /P X 8 where P is the
power level in continuous watts desired
for the maximum indication on the PLM
and 8 is the load impedance in ohms. For
example (V,, = 28.3 volts for P = 100
watts, 20 volts for P = 50 watts, etc.).
Connect the PLM inputs to the amplifier

continued on page 81
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SATELLITE TV
EARTH STATION

Now you can build your own Satellite TV Earth Station in your own backyard
for less than $999. This month we’ll take a look at
antenna design and how a spherical antenna can be built and erected.

ROBERT B. COOPER, JR.

IN THE AUGUST SEPTEMBFR AND OCTO-
ber 1979 issues of Radio-Electronics,
we discussed the evolution of the geo-
stationary satellite service for North
America and described the basics of its
operation. In the January issue we
looked at the hardware in the receive
portion of the system and discussed
the various approaches to hardware
design. We are now ready, with this
foundation. to begin the task of design-
ing your first satellite television earth
receiving terminal.

Design versus cost

If money is no object. you probably
are more apt to buy a private satellite
terminal than to build one (or portions
of one). A list, current through the pre-
paration of this article. of firms spe-
cializing on a national or regional basis
in the sale of complete TVRO receiving
systems (either ‘turn-key installed’ or
on a hardware piece by piece basis)
appears in Table /1. The bottom line is
that you can purchase a first-rate com-
mercial grade terminal for around
$5,000 in hardware costs (and install it
yourself) or have the job done for you
with every wire in place and every nut
and bolt secured for less than $10.000.

By building the terminal yourself,
you are able to look carefully at the
many design variations available and
thus select the various module and
sub-assembly approaches that best

suit your own needs and talents. And
in fact, because there are so many ex-
cellent designs around. we have already
engaged in a bit of this selection pro-
cess for you. We will lead you step-by-
step through the various choices so
that you will wind up with a complete
terminal that best fits vour needs.
Our approach is not to follow any
single design philosophv. The Howard
Terminal system, widely copied and
very good in performance, may be a
bit on the complicated side for a non-
experienced builder. The Coleman

TABLE 1

Suppliers currently offering turn-
key-installed home satellite receiv-
ing terminals and those who also
offer hardware for do-it-yourself
installations (*):

1. Channel One, Inc., 68 Avalon,

Newton. MA 02168

2. HOMESAT, Inc., 3845 Pleas-
antdale Rd., Atlanta, GA
30340 (*)

3. Gardiner Communications
Corp., 1980 S. Post Oak Rd.,
Houston, TX 77056 (*)

4. Microdyne-AFC, 627 Lofstrand
Lane, Rockville, MD 20850 (*)

5. Satellite Television Systems,
Box 11249, Reno, NV 89510

6. USTC, P.O. Drawer ‘S'. Afton,
OK 74331

7. Spacecoast Research, Dept.
B, Box 442, Altamonte Springs,
FL 32701

FVRTTL
TEN FOOT SWAN SPHERICAL is almost opaque
although aluminum screen mesh refiector sur-
face is in place. Note Swan's use of squares
and spokes to create sandwich layers that rig-
idly support antenna and refiective surface.
Antenna tilt is handled by telescopic rear sup-
port rods with lower-ground-lip on hinges.

Terminal. onginally largely assembled
from surplus (Bell-system discarded)
microwave equipment. is in trn per-
haps too much of a hit-and-miss propo-
sition since the builder must locate
many suddenly hard-to-find second
hand microwave pieces to make it all
play.

The antenna portion is a similar case
in point. Six months ago vou had three
choices: locate a surplus or used parab-
ola, buy a new parabola. or, build a pa-
rabola. Many hundreds of people were
turned onto satellite TV and then sub-
sequently turned off because they
couldn’t locate a surplus parabola,
didn’t have the spare cash to purchase
a new parabola, and felt unqualified to
construct a homebrew one. Now, with
the passuge of time. a really low-cost,
high-performance non-parabolic an-
tenna has made its appearance. we
shall shortly see.

Our design philosophy here will be
to simply borrow the best technology
that exists at this time from several dif-
ferent sources. We’ll make you this
promise. Over the next few issues of
Radio-Electronics, you'll learn how to
build your own complete terminal, in-
cluding antenna. an ultra-low noise
GaAs-FET LNA. and a twenty-four-
channel frequency-agile receiver that
ends up at VHF channel 3. 4 or 5 with
a modulated NTSC RF output for un-
der $1,000. You read right ... the whole,
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complete terminal, including antenna,
for under $1.000.

Where do you put the gain?

There is passive and active gain re-
quired in the system. In the antenna
portion (passive gain) the minimum
gain required is a function of where
your location falls on the satellite’s
EIRP pattern (see the September and
October 1979 issues for a complete ex-
planation). For discussion, we'll say
you need at least 40 dB of passive gain
in the system. That’s a ten-foot mini-
mum reflector surface any way you cut
it. However, a 12-foot surface is even
more desirable.

The decision on how much gain to
design into the active portion (i.e.. the
LNA and the receiver) is more difficult
to make. That’s because we need signal
gain for two reasons:

1. To amplify the 4 GHz signal
voltage to a level where the de-
modulator can recover video
(and audio) from the satellite
signal. and,

2. To overcome (or override) the
receiving system noise tem-
perature.

Ideally. system noise temperature is
set entirely by the low-noise capabilities
of the first LNA stage(s). In the real
world, the noise factor for the system
is typically set by this plus the internal
noise figure of the receiver stages.
There are two types of ‘noise’ to be
considered in the receiving system.
Every amplifier stage (even a video
amplifier) has a noise factor. However,
when computing noise figure, it is often
convenient to look at any device in the
receiver that has ‘loss’ as a noise source
as well. In this regard. a mixer stage
(i.e., a stage that converts one incom-
ing frequency to another outgoing fre-
quency) has loss and therefore it con-
tributes ‘noise’ to the overall system.

In modern receivers there are two
approaches to getting the 4-GHz satel-
lite input signal down to a low enough
frequency where the modulation con-
tained on the carrier can be demodu-
lated to baseband. A single conversion
receiver (i.e.. the Coleman approach)
takes you from 4 GHz to an IF of 70
MHz in a single conversion (or mixing)
step. A double-conversion receiver gets
you to 70 MHz from 4 GHz in two
steps; the first typically takes you down
into the 1.2-GHz region (although the
selection of a high IF is entirely up to
the receiver designer and could be any
place from 500 MHz to 2,000 MHz)
while the second mixes on down to the
pretty much standard 70-MHz region.

The design approach we are going to
follow here is the single-conversion
option. However, this is offered with
the understanding that in some ways the
performance of a double-conversion
receiver is superior to the single-con-

4 GHZ LNA
40 dB GAIN

PASSIVE MIXER/
12dB NOISE
FIGURE

70 MHz | F /
50 dB GAIN
SUGGESTED

4 GHz LNA
APPROX. 20dB
GAIN

ACTIVE MIXER/
=4 dB NDISE
FIGURE

TOMHz I F/
50 TO 60 dB
GAIN SUGGESTED

FIG. 1-GAIN REQUIREMENTS for three receiver approaches. Single-conversion receiver with bipolar

40 GHz LNA
40 dB GAIN

PASSIVE MIXER/
10 dB NOISE
FIGURE

1200 MHz IF/
20 dB GAIN
SUGGESTED

PASSIVE MIXER/
10 dB NDISE
FIGURE

70 MHz IF/
30 dB GAIN
SUGGESTED

LNA and passive mixer is shown in a. Single-conversion receiver with GaAs FET LNA and GaAs FET
active mixer is shown in b. Double-conversion receiver with a bipolar LNA is shown in c.

version design set forth. In a double-
conversion receiver, image rejection,
stability and perhaps even selectivity
can be better than in a single-conver-
sion design. But. double-conversion
techniques are more costly. They re-
quire that you have access to test equip-
ment that you probably do not have
available (adjusting and aligning a 1.2
GHz high IF does require some equip-
ment not commonly available); and for
home use. the trade offs seem to favor
the single-conversion approach.

At the risk of oversimplifying the ra-
tionale for choosing a single-conversion
approach, see Figure 1. Here we see
that double conversion has a price tag
attached to its “perhaps’ superior per-
formance; you need more total system
gain in order to make the double-con-
version system perform properly. And
gain not only costs money in parts and
time, it also increases the complexity
of the receiver.

Note in Fig. 1 that we are looking at:

1. A single-conversion receiver
using a bipolar LNA and a to-
tally passive mixer (left hand
side); the gain required is 90
dB.

2. A double-conversion receiver
using a bipolar LNA: the gain
required is 90 dB (minimum).

3. A GaAs-FET LNA front end fol-
lowed by a GaAs-FET active
mixer that single-converts
down to the 70 MHz IF: the gain
required is 70 dB.

In all fairness. one could design a
double-conversion receiver with an
active GaAs-FET high mixer and this
would in turn reduce the total gain re-

quirements of the system since our 40
dB of LNA gain is largely predicted
upon the noise-factor contribution of
that first mixer stage (the one that gets
us away from 4 GHz). However nobody
has yet done this and as we are stick-
ing with proven designs at this point
the comparison of gain requirements
remains valid for now.

What does all of this mean? Simply
this. If you wish the system-noise tem-
perature to be determined by the first
LLNA stage(s). and we do. we have to
build enough total gain into the system
at 4 GHz to insure that the noise con-
tribution of that first mixer is over-
ridden by the LNA stage(s) in front of
it. By replacing the passive mixer (the
mixer that gets us away from 4 GHz
down to a lower IF) with an active
mixer, we shift the noise contribution
(i.e., mixing loss) of the first mixer out
of the loss column and replace it with a
gain or in the worse case a unity-gain
device that makes no significant con-
tribution to the system-noise factor. So
where we previously required gobs of
gain at 4 GHz to overcome the noise
factor or mixing loss of the high (or
only) mixer stage, we now require
much more modest amounts of gain to
establish our LNA first-stage noise
figure as the primary noise factor in
our electronic receiving system.

Electronic gain is least expensive to
come by at the lowest frequency to be
used in the RF portion (the 70 MHz IF)
but unfortunately we cannot place all
of the gain here. Some gain must go at
4 GHz as well. In Fig. 2 we see two
options open to us.



BIRKILL LNA
(4 STAGES);
BIPOLAR.
$175.00

3.63T0

PACKAGED DOUBLY 413 GHz

BALANCED MIXER
(VARI-L DBM-500);

e VT0 8360,

$125.00

LOCAL OSC; AVANTEK

COLEMAN GaAs FET
LNA (2 STAGES);
$175.00

COLEMAN GaAs-FET
ACTIVE MIXER;
$100

FIG. 2— TWO DESIGN APPROACHES to receiving satellite broadcasts. The Birkill approach is shown
in option 1 while the Coleman approach is shown in option 2.

1. As the balance of this article

installment shall show, the
most cost-effective approach
to the antenna today is the
Swan Spherical TVRO antenna.
If you are not a particularly
sharp trader or buyer you will
still be hard pressed in most
sections of the U.S.A to spend
more than $300 building this
antenna.

2. In option one (Fig. 2) we could
build a four-stage bipolar LNA
(the so-called Birkill HXTR
series LNA named after its de-
veloper Steve Birkill). follow
this with a state-of-the-art
doubly-balanced (passive) mix-
er such as the VARI-L DBM 500
4 GHz to 70 MHz (IF) package,
and end up at 70 MHz with a
total cost to that point of $675
including the antenna.

3. In option two (Fig. 2) we can
build a two-stage Coleman
GaAs-FET LNA and follow this
with a single-stage Coleman
GaAs-FET active mixer, again
ending up at a 70 MHz IF for a
total material cost of $700 in-
cluding the antenna.

This would seem to suggest that the
two approaches in getting 4 GHz ener-
gy out of the air and down to a man-
ageable [F such as 70 MHz are very
similar in cost. The truth is that the op-
tion-one approach has probably just
about come to a resting place in costs
(for the next year or so) while the GaAs-
FET-approach is still largely dependent
upon the $80 to $100 price tags on the
GaAs-FET’s themselves. With GaAs-
FET prices starting to tumble, the cost
of this approach may well be down
another $100 or so before spring. That’s
one reason to seriously consider this
approach. Another more compelling
reason is that this approach uses far
fewer devices overall: and as those
Murphy Law believers know well, the
more stuff you cram into a box, the
more apt something is to go wrong
when you can least afford the time or
expense to fix it. Note that in both ap-
proaches we are using a newly avail-

able Avantek VTO 8360 oscillator
module to provide the local-oscillator
drive to our chosen mixer. We'll look
more closely at the VTO 8360 in the
next part of this series of articles.

Finally. in Fig. 3. we see how we are
going to process the 70 MHz IF signal
and what it is going to cost us. We
have some gain stages at 70 MHz, a de-
modulator to extract the video modu-
lation from the 70 MHz IF signal along
with a few relatively simple baseband
processing circuits, a demodulator to
create audio from our 6.8 (or 6.2) MHz
aural subcarrier, a VHF modulator to
convert our baseband video and audio
back to a NTSC compatible VHF TV
channel (such as channel 3. 4 or 5) and
a power-supply section which will pro-
vide operating voltages for the system.
The total system cost (if you want to
start budgeting your pennies now) is as
follows:

1. Swan Spherical TVRO Anten-

na; $300 (or less)
2. 4 GHz front end to 70 MHz IF
segment: $375 to $400

3. 70 MHz IF, baseband process-
ing and VHF TV channel mod-
ulator with power supply: $250.

70 MHz
IF GAIN
STAGES
(40 TO 50 dBg)

VIDED DEMOD AND
BASEBAND
PROCESSING

AUDIO SUBCARRIER
1 DEMOD AND
PROCESSING

POWER

SUPPLY VHF TV

MODULATOR

FOR
RECEIVER (LM 1888, ETC.)

FIG. 3—METHOD AND COSTS of converting
70-MHz IF to a VHF RF signal suitable for con-
necting to the antenna terminals of a TV receiver.

That brings us sufficiently in under
$1,000 to allow you to indulge in some
packaging of the system following a
card cage approach if you wish and still
have a little change left over for unex-
pected expenses.

Swan spherical TVRO antenna

There are several excellent reasons
why the Swan TVRO antenna design is
the best and most logical choice for the
home builder:

1. Materials—Everything called

for can be procured locally.
Steel or aluminum pipe. tubing
(round or square stock) plus
aluminum window screening,
and common hardware such
as machine bolts, are all that
is required for the reflector
system. The feed-antenna is
constructed from galvanized
sheet metal.

2. Cost-3300 Give or take very

little Although. if vou are a
good shopper in metal yards
you might shave as much as
$100 from the total cost.

3. Complexity —Far less complex

to create the ‘'spherical sur-
face' design than to create a
comparable parabolic surface.
The principle is easy to grasp
and uncomplicated to dupli-
cate.

These factors alone should make the
antenna very appealing. However there
is a golden bonus with the spherical
sections: the antenna is capable of
‘looking at” many satellites at the same
time. See Fig. 4.

The spherical antenna has such a
gentle curve to its surface that it can
“‘see”” a 40 degree wide portion (or
span) of the orbit belt effectively. The
antenna is fixed. permanently, on the
ground with the center pointed in a pre-
determined direction. We’'ll see how
that works shortly. Every geostationary
point-source in front of the antenna has
a focus point out in front of the reflector
surface. But this focus point changes
for different angles of arrival. A satel-
lite located directly on boresight will
have its focal point directly in front of
the center of the Spherical surface
while a satellite west of the boresight
point will focus slightly east of the cen-
ter point. Conversely, satellites east of
the boresight focus slightly west of the
center point.

With this geometry. one moves the
location of the focal- or feedpoint-an-
tenna (left and right along a line parallel
to the reflector surface) to switch from
one satellite to another satellite. If you
can leave the reflector stationary and
move only the focal-point (or pickup)
antenna, could you not actually install
two or more pickup antennas so as to
simultaneously receive two or more
satellites? The answer is yes: some-
thing that cannot be done with a normal
parabolic antenna.
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SPHERICAL

PARABOLIC

FIG. 4-PARABOLIC VERSUS SPHERICAL an-
tennas. Normal parabolic dish antenna focuses
all incoming energy onto a single focus point
and as a result receives only one satellite at a
time. To receive a different satellite the para-
bolic antenna must be redirected. The less
radical curvature of a spherical antenna per-
mits simultaneous reception of numerous
satellites spread over up to 40 degrees of sky
arc. Different satellites within the 40-degree arc
can be received by moving the focus-point an-
tenna or multiple satellites can be simultane-
ously received by using multiple focus point
antennas.

How does it work?

Both the parabolic and the spherical
reflector surfaces work on the same
principle. The reflector surface is
curved, in both dimensions. A ‘cup’ is
formed and the center of the cup on a
parabolic is directly in line with the
satellite. All of the energy that is inter-
cepted by the reflector surface is redi-
rected towards a central focus-point.
In a good efficiency parabolic antenna,
approximately 55% of the total energy
intercepted by the reflector surface
ends up within the feed- or focal-point
antenna.

But, the curve of the spherical an-
tenna is very shallow: it is curved (or
indented) sufficiently to cause the en-
ergy to focus but not so curved as to
cause the RF energy to only focus
when the reflector’s center and the
satellite are in-line together. In Fig. 4,
we have a slightly exaggerated illustra-
tion of the primary difference between
the parabolic (on the left) and the
spherical reflector surfaces. The para-
bolic, because of its boresight require-
ment, ‘sees’ only a single satellite (or

FIG. 5—~THREE SWAN SPHERICALS at the Bis-
bee, Arizona test range of Oliver Swan. From
left to right, 14-footer, 10-footer and huge 19-
footer on right.

spot in the sky) at a time. The spheri-
cal sees every satellite location along
the orbit belt over a region £ 20 de-
grees from boresight (the center of the
reflector straight ahead). Actually, the
spherical surface can ‘see’ farther than
that but the focal-point antenna has dif-
ficulty recovering wavefront energy
offset from the boresight heading by
more than 20 degrees. Look closely at
Fig. 4; several separate feed-point an-
tennas (the squared-off cups) are in
place, each receiving energy from a
separate satellite along the belt. Figure
5 shows three spherical antennas.

Aiming the antenna

If the spherical can see a 40-degree
portion of the orbit belt, how do you
decide where to center or ‘boresight’
the reflector surface? Most logically,
you want the antenna to look (effective-
ly) at as many satellites as possible. If
one of those satellites is to be RCA’s
SATCOM FI (located now at 136 de-
grees west), it follows that since all
other U.S. and Canadian satellites are
east of that point, the 40-degree arc
taken in by the spherical shall have as
its most western point 136 degrees.
That says that the boresight or center
shall be 20 degrees less than 136 degrees

(136-20) or 116 degrees. And this sug-
gests your useful view will extend from
96 degrees west to 136 degrees west.
Which takes in WESTAR I at 99 de-
grees, the three ANIKs (of which
ANIK-B at 109 degrees is the most im-
portant), SATCOM FI at 119 degrees,
WESTAR 1l at 123.5 degrees, COM-
STAR I at 128 degrees, SATCOM FIII
at 132 degrees and FI at 136 degrees.
Since you have nothing between 96
(the eastern end when boresighted at
116 degrees) and 99 degrees, and FI at
136 degrees contains a fair amount of
(cable TV related) video, it might be
wise to shift the boresight a couple of
degrees west to say 118 degrees so as
to be sure that the important FI bird is
well within the visible orbit belt for the
antenna.

How do you do this? Drive a stake
in the ground representing where you
would like the center of the reflector to
be. Use a surveyor’s transit or quality
compass and find rrue north. That’s
true north, not magnetic north; you’ll
have to correct for the difference in
your area. The local airport control
tower can tell you what your correc-
tion factor is. Drive a second stake so
that the first one and the second one
make a corrected-for-magnetic-north
line that runs north and south.

Now take a transit or quality protrac-
tor and determine from your location a
point in the sky that is over the equator
118 degrees west of Greenwich. Drive
a third stake in line with the first stake
and the line between stake 1 and 3 will
be your boresight line. Left, or east
(for northern hemisphere readers) 20
degrees and right (west) 20 degrees will
be the extent of your orbit arc view
with the Swan spherical antenna.

Now to create the spherical reflector
surface. The photos here show how
Oliver Swan, who developed the an-

MEASUREMENTS - 10° WILL HAVE 30° RADIUS POINT (A)/(B), 15" FOCAL
POINT (A)/(C) AND APPROXIMATELY 6" DEPTH (A)/(E). A 14-FOOTER
WILL HAVE 42" RADIUS POINT (A)/(B), 21" FOCAL POINT (A)/(C) AND
APPROXIMATELY 8" DEPTH (A)/(E). A 16' SPHERICAL SURFACE WILL
HAVE 48' RADIUS POINT (A)/(B), 24' FOCAL POINT (A}/(C) AND APPROXI-
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ALIGNMENT — STAKE BORESIGHT
LINE (A)/(B). (A) IS CENTER AND BACK-
MOST PORTION OF SPHERICAL SUR-
FACE. (B) IS RADIUS POINT. (C) IS
FOCUS POINT.

TUTY T

IF ANTENNA HAS FIELD-ADJUSTABLE TILT ANGLE
BUILT-IN, KEEP SPHERICAL SURFACE VERTICAL (USE
INCLINOMETER) UNTIL SURFACED; (B) TO (D) HEIGHT
IS 1/2 SPHERICAL HEIGHT. RADIUS MEASURING
WIREWOULD SECURE AT (B).

FIG. 6—~DETERMINING RADIUS point and focal point of the spherical reflector surface. The spherical

reflector surface is as high as it is wide.



tenna, has assembled them in the past.
A detailed construction manual is avail-
able but an alert person can quickly
see what is involved:

1. A ten-foot spherical antenna
will have the gain of a 12-foot
55%-efficient parabolic anten-
na. A 14-foot spherical will
have the gain of a 16-foot para-
bolic. A 16-foot spherical will
operate like an 18-foot para-
bolic. (The height of the spheri-
cal surface is the same as the
width. Therefore, when we

point (point A in Fig. 6), the
radius point (point B in Fig. 6)
and ultimately the focal point
(point C in Fig. 6). The radius-
point distance is three times
the desired width or aperture
of the spherical; a 30-foot radi-
us for a 10-foot reflector sur-
face. The focal point (which
will become important after
the reflector is completed) is
1.5 times the aperture (or 1/2
the radius point) and this is
where your feed-horn pickup
antenna will mount.

speak of a 12-foot spherical
surface, the surface is actually
12 feet high by 12 feet wide.)
. All initial ground-staking
measurements are made with
three reference points; the
center of the reflector-surface

Having established the boresight line
and the radius measurement point,
create a system to measure within 1/16
of an inch from the radius point to any
point on the reflector surface. The
radius-point tie-down for the measur-

Satellite television enthusiasts
interested in learning more about
the mechanics of satellite TV re-
ception, and the wide variety of
hardware and programming op-
tions available may find one or
more of interest:

1. Satellite Study Package De-
signed to gently lead you into
the world of geostationary
satellite communications; in-
cludes 72-page handbook that
explains in'lay terms the com-
plete satellite TV story, shows
how the system works, what
services are available, lists
dozens of sources for hard-
ware and equipment. Plus -
includes 22 x 35-inch four-
color two-sided wall chart
depicting all 30-plus TV carry-
ing geostationary satellites,
what each carries and how
each operates. Order “Satel-
lite Study Package' for $15
(first class mail shipment) in
U.S. and Canada, $20 else-
where (in U.S. funds) from:
Satellite Television Technol-
ogy, P.O. Box 2476, Napa, CA
94558.

2. Satellite Terminal Construc-
tion Manuals—Three separate
manuals designed to help you
build your own TVRO termi-
nal. Swan Spherical TVRO
Antenna manual completely
describes the spherical TVRO
antenna system with elaborate
photos and drawings. Howard
Terminal manual describes
complete bipolar LNA system
plus 24-channel frequency
agile (tuneable) receiver using
off the shelf parts and state-
of-the-art technology. Very
high quality receiver that can
be duplicated (with bipolar
LNA) for well under $1,000 in
parts. Coleman TD-2 manual
describes starting off with
surplus electronic equipment
and building complete termi-
nal for approximately $500;
but, also includes Robert

ADDITIONAL SATELLITE DATA

Coleman-designed GaAs-FET
LNA stages, active GaAs-FET
mixer and Avantek tuneable
LO package. Manuals are
priced at $30. each in U.S. and
Canada, $35 each elsewhere
{U.S. funds); or order all three
manuals for package price of
$80 from: Satellite Television
Technology, P.O. Box G, Ar-
cadia, OK 73007.

. Satellite Seminars—A series

of three-day seminars held
periodically throughout the
year at various U.S. locations;
current Satellite Private Termi-
nal Seminar (SPTS) is being
held February 5, 6 and 7 in
Miami, Florida. Conducted as
a teaching seminar with
course instructors. course
guide books, manuals in-
cluded, plus exhibits from
satellite TV hardware manu-
facturers. Sessions are even-
ly divided between the tech-
nology of building low-cost
terminals and business ses-
sions designed to help people
enter the field of marketing
private terminals to home-
owners. Next session after
Miami is scheduled for San
Francisco Bay Area of Cali-
fornia in June. For information
contact: SPTS '80, P.O. Box
G, Arcadia, OK 73007 (405-
396-2574),

. Satellite TV Monthly Publica-

tion—-A monthly magazine
prepared in a newsletter for-
mat; Coop's Satellite Digest
is edited and published by
Bob Cooper. Mailed first class
mail, covers the latest changes
in satellite programming,
satellite operations. and the
technical progress of the low-
cost receiving terminals. Sub-
scription price is $50 per year
in U.S. and Canada. $75 (in
U.S. funds) elsewhere from:
Coop's Satellite Digest, P.O.
Box G, Arcadia, OK 73007.
Sample copy for $5.00.

FIG. 7-SPHERICAL SHAPE is created by gent-
ly shaping the contour with 10x24 adjusting
screws spread from center of reflector surface
outward along spokes. Actual tweeking is done
with a measuring device extended from radius
point stretched taut to antenna surface.

S N

FIG. 8—SURFACE IS COVERED with aluminum
window screen and tacked into place at 2- to 3-
inch intervals with self-tapping metal screws.

ing wire/tape must be 509% of the height
of the spherical reflector surface (if the
width is 10 feet. the height will be 10
feet; which places the radius point tie-
down 5 feet above ground, at a dis-
tance of 3 times the aperture of the an-
tenna out along the boresight line).

To create the spherical curvature the
framework for the reflector surface
needs to be adjustable so that you can
pull in the surface area to the 1/16-inch
accuracy required using the radius
point as a measurement tie-down.
Swan’s approach is shown here photo-
graphically; 2- and 4-inch 10:24 machine
screws are simply adjustable jack
screws that allow the outermost square
tubing pieces to flex slightly to achieve
the required curvature. See Fig. 7.

Surfacing of the spherical is handled
with common aluminum window screen-
ing. Using 32- to 36-inch-wide material
(it must be aluminum or metal to be re-
flective), the holes should be no more
than 1/8th inch across to maximize the
reflector surface efficiency and mini-
mize RF signal leakage through the
surface. Figure 8 shows how the screen
is attached to the frame.

There are a few caveats concerning
the construction of your own Swan
spherical antenna:

1. Be accurate. The gain of the

antenna is directly related to
the care put into the surface
accuracy. In turn, the surface
accuracy (as measured from
the radius point such that
every point on the reflector's
covered surface is within a
+ 1/16th inch accuracy of all
other points on the surface) is
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a result of the care you put
into the supporting structure.
The framework must be rigid,
capable of taking wind (and, if
applicable, ice) loads and ad-
visably, easy to work with.

Be careful. No unsupported
surface areas on the antenna
should be larger than approxi-
mately 5 inches by 5 inches.
Think of the surface as a gi-

gantic patchwork quilt rather
than a single reflector surface.
Each patch is an area of some
dimension and shape support-
ed on three or four sides by
tubular steel members on the
backside. The total surface is
the sum of all of the patches
added together and the ac-
curacy of the sum is the final
result of how closely the flat

FIG. 9—TILTING THE SPHERICAL reflector surface back permits the user to adjust the angle of the re-
flected signals with respect to the ground.

FIG. 10—23-INCH HORN PATTERN shows how to cut and form horn of focal-point antenna out of
sheet metal.

I '3 .""" ] v ’ w7 - s
FIG. 11—DEEP-THROAT FEEDHORN (right) with
commercial LNA (left). Feedhorn is construct-
ed from galvanized steel, uses carefully weld-
ed seams following the pattern shown in Fig.
10. Flange at rear (narrow) end of feedhorn
tapers to mate with WR-229 flange on input to
LNA.

(i.e. non-curved) surface of
each patch is within the + 1/16-
inch accuracy required. So
think out the support struc-
ture carefully and design it so
that you have no patch areas
larger than say 5 inches on a
side.

The feed theory

The feedhorn is a very unusual de-
sign and there are proprietary rights of
value here for the developer Oliver
Swan. Suffice to say that the basic
spherical antenna shown has phase ad-
vance (as in lead) while the feedhorn
has phase delay. The advance of the
reflector surface is self correcting with
the delay of the special feedhorn as
long as the incoming plane wavefront
is within * 20 degrees of the antenna’s
boresight. It is this phase relationship
which falls apart beyond the 20-degrees-
off-boresight point, destroying the ef-
fectiveness of the antenna system over
off-boresight points beyond the 20 de-
gree limits.

Keep in mind that the focus point
varies for different azimuth angles of
arrival. Remember that a signal from a
satellite located dead-on the boresight
path will be directly in front and in the
middle of the antenna. But. signals
from satellites stationed to the left or
right of boresight will arrive at a focus
point right and left (i.e., reversed)
from the center boresight point.

There is also one other factor to be
aware of in designing the antenna sys-
tem; tilt angle. As shown in Fig. 9 the
designer can decide just where he
wants his signal above ground (i.e.,
how close to the ground or how high
up) by changing the up-and-down angle
of the reflector surface. For discussion,
a reflector surface straight up and
down is said to be perpendicular to the
earth. In fact this is how you build and
surface it regardless of the ultimate tilt
angle that is to be used. After construc-
tion, on hinged pieces. the antenna is
tilted back to the desired tilt angle for
your location. A simple string and
plumb-bob can be used to establish a
vertical reference line and an inexpen-

continued on page 83
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Part 2—If you’ve wished for an intelligent robot to do your

chores, you'’ll be interested in some design

problems and their solutions.

LAST MONTH WE BEGAN THIS SERIES ON
android design with definitions of rele-
vant terms and discussions of physical
and mechanical goals. Now, we’ll take a
look at how we can satisfy the design goals.

Defining the problem of vision

Exactly what can we hope to accom-
plish by providing our machine with a
visual input? For that matter, what
should we want to accomplish?

We have set collision avoidance as one
of our goals. So we might ask that obsta-
cle recognition be assigned to a visual
subsystem.

We have to locate both external objects
and the position of manipulator arms and
hands in three-dimensional space. That
certainly is a visual task, and one that
calls for binocular parallax vision.

In addition to observing objects as
obstacles, there are a given number of
objects we will want our machine to be
able to recognize and identify. Those
include doors, doorknobs, stairways, and
power receptacles at the very least.

If we were to deal with even as complex
an image as a low-grade video camera
yields, we would need enormous amounts
of very fast memory and huge chunks of
processor time.

Would we be as well off with some-
thing as crude as a 64 X 64 or even 32 X
32 pixel array?

Figure 3 shows a portrait of the author,
adapted from a photograph using high

contrast techniques and mezzo dot ink-
ing. The artistry was performed by John
Scavnicky, to give credit where it is due.
Figure 4 shows the same portrait resolved
into a 32 X 32 array of single-bit (black/
white) data.

[s that 1K array fine enough for object
recognition? That depends on what you
want your machine to be able to do. A 4K
array might be better, and we might want
to consider more than one bit of video.
But you can get the 32 X 32 array by
scanning a CCD or photodiode matrix!

FIG. 3—RESOLUTION is a significant parameter
to consider when designing the visual system.
The above is a high contrast portrait of the
author.

MARTIN BRADLEY WEINSTEIN

There are other simple digital scanning
techniques available, too, which we hope
to cover in future articles.

Is one picture worth 1000 bits?

If we wanted our visual system to see
any given image exactly, time after time,
we could establish a mask within its mem-
ory and match every incoming image

FIG. 4—WHAT THE ANDROID SEES. Above
shows the portrait in Fig. 3 resolved into a 32 X
32 array of single-bit black-and-white data.

until one matched perfectly. That ap-
proach might be valid, for example, if we
wanted our machine to recognize dollar
bills placed in a receiving tray that was
always centered at arm’s length.

So even with the reduced data require-
ments of a fairly crude scan, we will want
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to include some mechanism—probably in
software—for extracting salient [eatures
and applying them to the recognition
task.

Of great help in this task is a memory
scheme called Content-Addressable
Memory, or CAM. One company, Semi-
onics (41 Tunnel Road, Berkeley, CA
94705) has available a 4K byte static
CAM board for Z-80 and 8080 systems
called REM, for Recognition Memory.
The board itself is $325, a 4K firmware
package of REM routines another $80.

Content Addressable Memory, as its
name implies, is an arrangement of stan-
dard memory with a large number of
logic gates which permits the memory to
be searched according to its contents.

All CAM in a system is searched in
parallel. The search can be designed to
extract either all data identical to a search
cue, or all data in a set corresponding to a
subset used as a search cue (for example,
from a personnel file, all blonde-haired
blue-eyed former employees from Cali-
fornia), or the data most closely matching
the search cue.

Because the search is conducted in par-
allel, it is very fast. And the ability to
score for closest match makes it particu-
larly useful to pattern recognition tasks.

Depth perception

Let’s make two assumptions: first, that
our visual information is addressable
from the perspective of a defined X-Y
matrix; and second, that we can use iden-
tical feature extraction software on each
of two image sensors.

Then, if we arrange the two electronic
“eyes” so that they can rotate separately
from the platform they sit on, and the
platform can rotate; and if we arrange so
that the “‘crosseye” angle from perpen-
dicular is kept complementary and equal;

TWO ROTATING CAMERA
PLATFORMS, LINKED FOR

JOINT MOTION
@ @
@)

FIG. 5—OVERHEAD VIEW OF SENSOR PLAT-
FORM. Sensor platform rotates while both cam-
eras are mounted on platforms that also ro-
tate.

SENSOR
PLATFORM
ROTATES
INDEPENDENTLY

we can use a simplified version of simple
geometry to determine the distance to an
object, and the direction, plus the object’s
height.

Figure 5 shows one possible arrange-
ment of a sensory platform in the an-
droid’s “head.” The left and right camera
turntables could be linked by gears or
belts, if desired, or electronic means
could be employed.

EXTERNAL DBJECT BEING
SIGHTED AND RANGED

RANGE IS DISTANCE FROM
SELECTED FEATURE TO -
CAMERA PIVOT POINT

ANGLER ANGLE R’

BASELINE

+5 REG

LEFT FEEDBACK RIGHT FEEDBACK
SERVO POT SERVO POT
LEFT RIGHT

ANGLE/BALANCE ANALOG OUTPUT
FIG. 6—PARALLAX RANGE MECHANISM can
be used to calculate range information.

The servo feedback pots in Figure 6,
for example, could provide the necessary
inputs to a circuit designed to drive inde-
pendent motors until equal angles balance
the circuit.

The baseline of Figure 6 is the distance
between the pivot points of the two cam-
eras. A little trigonometry shows that the
distance to the external object being
sighted and ranged is equal to half the
baseline times the tangent of Angle R, as
long as Angle R and Angle R’ are equal.

To attain that condition, we can com-
pare the X-Y matrix address of any single
extracted feature in the two cameras.
When R and R’ are equal and the grid
addresses are equal, range information is
just one more step away.

That last step involves digitizing the
servo outputs. For best results, a logarith-
mic taper pot arranged with its compres-
sion highest when Angle R approaches
90° can serve as the servo feedback pot.
An 8-bit analog-to-digital converter then
addresses a ROM lookup table to give
either calculated or actual measured val-
ues for range.

Figure 7 shows one possible elevation
adjusting platform, permitting our ma-
chine to look up about 30°, straight
ahead, or down—as steeply as straight

FIG. 7—ELEVATION ADJUSTING PLATFORM
can be used to determine ohject's height above
ground.

down, 90°. Again, the digitized output of
a potentiometer can be applied to calcu-
late both the object’s distance from the
machine and its height above ground.

Track drive design

We said earlier that the ability to nego-
tiate a stairway would have to be one of
our design criteria, as stairways were a
special but common obstacle in our hu-
man environment.

Another is doorways. If there is a stan-
dard for doorways—a point that appears
more and more moot the more you inves-
tigate it—it seems to be 30 inches in
width. But often, the heel of the open
door occupies two inches of that space, so
a robot more than about 27 inches wide
would be folly.

Still another significant obstacle com-
monly encountered is the narrow, usually
36-inch, hallway—and especially 90° cor-
ners in such hallways.

Those three hazards—stairs, doors,
and halls—can help us define the maxi-
mum dimensions and geometry for our
machine, and especially its drive.

Stairway geometry

We are going to make a marginally
dangerous assumption: We will assume
that the robot will never encounter a case

11.3 INCHES

8 INCHES

ES

FIG. B—NEGOTIATING standard 45 degree 8-
inch stairway can be difficult.

worse than a “standard™ 45° 8-inch step
stairway.

Figure 8 shows a model of such a stair-
way, 8 inches step height (rise) and 8
inches step offset (tread). Note that the
offset lip at the top edge of each step does
not affect the following calculations.

The linear distance from corner to cor-
ner along a climbing diagonal is 8 times
the square root of 2, or roughly 11.3
inches. Good design sense requires that
the drive contact at least two step corners
at any time, which requires a “grounded
contact” length of just over twice this dis-
tance, or roughly 22.6 inches. So let’s set
23-24 inches as the minimum dimension
for the base of our vehicle’s track.

Next we face the problem of getting
the little monster to leave a level surface
and climb that initial step. The configura-
tion in Figure 9 shows our approach to
the problem.

Here, the first surface to contact the
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FIG. 9—STAIRWAY PROBLEM might be solved with the above track drive mech

Theg try

of the mechanism is such to permit the android to climb standard 8-inch stairs.

step corner is the track at roughly the 4
o’clock position on the front drive wheel.
The forward motive thrust pushing the
vehicle then more or less makes the drive
wheel “roll uphill.”

The idler wheels are spring tensioned
in narrow slots and permit some vertical
motion. Notice that on first approach, the
track surface approaches the step corner
at about a 35° angle. As the front drive
(or driven, depending on your point of
view) wheel climbs, the weight of the
vehicle is lifted from the front idler
wheel, allowing it to drop to the bottom
of its travel slot, with pressure maintained
by spring tension. That increases the con-
tact area of track-against-step (especially
on a carpeted step), aiding the climb.

For a more natural understanding of
the interactions here, buy yourself a small
plastic model tank kit, preferably motor-
ized.

The top track dimension (here, 36
inches) results from calculations of the
necessary height of the step contact point
and the necessary approach angle of the
track. Plus a trip down the hall.

Tight corners

The tight corner we talked about earli-
er, 90° in a 36-inch-wide hallway, is one
of the most ticklish situations our vehicle
is ever likely to encounter; indeed, it
might require the addition of some sort of
electronic “curb feelers™ to avoid scarring
the walls.

36 INCHES

_ 36 INCHES _

FIG. 10—NEGOTIATING A 90 DEGREE TURN in
a narrow hallway is also difficult.

Figure 10 shows the situation in ques-
tion. It also includes a red herring: the
51-inch diagonal dimension has nothing
to do with the available turning circle
area. Used as a diameter, it describes a
circle whose circumference exists outside
the hallway walls at all but four points.

The circle we are interested in exists
within those walls, and has a diameter
equal to the hallway width, or 36 inches.

The dotted rectangle at the corner
shows the most critical part of the turn as
vehicles both 36 and 40 inches long (by
27 inches wide) would negotiate it.

Fiz? INCHES—-'

[

32:1/2 INCHES
/ .7”3 INCHES

36 INCHES

Y

certain other vehicle tasks, here it would
yield a turning diameter of 45 inches.
This makes almost any kind of turn an
impossible maneuver.

Experimentation in a clear, chalked-off
area is urged.

Leaning and trunk rotation

It is good design practice for stability
in any vehicle to keep the center of gravi-
ty close to the ground. That involves
either designing wide, flat configura-
tions—Ilike sports cars—or assigning
most of the mass of the vehicle to its low-
est quarters.

Unquestionably, the most massive
components of our machine are going to
be its batteries and charger, its track
drive and drive motors, and its supporting
framework. Refer back to Fig. 9 to see
where the batteries and drive motors
might be located within the base of the
unit to insure good stability.

One method of adjusting a center of
gravity is by adjusting the geometry of
the mass. One splendid example of this
phenomenon, which you may be experi-
encing even now, is leaning. The upper
body can be made to lean forward or
backward to maintain equilibrium as the
robot goes up and down stairs.

19
INCHES

TRUNK OR THORAX:
MAIN BODY SHELL

"LAZY SUSAN"
BALL BEARING
TURNTABLE

OUTER SEMICIRCLE

IS GEAR TOOTHED
FIG. 12—THE TRUNK OR THORAX of the an-
droid should be affixed to the drive mechanism
in such a way as to permit both twisting and
leaning. The above shows one possible mount-

FIG. 11—DIMENSIONS and turning radius of
track drive mechanism.

The problem reduces quite nicely to
the geometry shown in Figure 11. We
must turn the vehicle so that the pivot for
the turn is midway along one flank. That
yields a turning radius of approximately
32'/: inches, a tight enough squeeze in a
36-inch circle.

That must be done with the inside
track moving more slowly than the out-
side track. To run it the same speed but in
the opposite direction makes the vehicle
pivot about its geometric center. And
while that is a nice stunt for dancers, and

ing configuration.

Figure 12 illustrates the mechanics
that can permit the upper torso of the
robot to lean forward or backward while
preserving freedom of rotational motion.

The 19-inch shell diameter was arrived
at by assuming that manipulator arms on
each side could be trimmed to protrude
no more than 4 inches from each shoul-
der, which conserves the 27-inch overall
width.

Figure 13 proposes a fishbowl-shaped
head to enclose the sensory platform of
Fig. 5. Since that area really ought to also
enclose a microphone or two, a headlight,
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<+— 25 INCHES

/ =
"LAZY \
SUSAN"

TURNTABLE

—19 INCHES

MAIN BODY SHELL

FIG. 13—THE HEAD or sensory platform rests
atop the main body shell and rotates indepen-
dently of the body and of the TV cameras that
serves as the robot’'s eyes.

‘TABLE Il

I. Overseer processor
‘A. Receives Instructions from
humans
1. Voice
2. Keyboard .
3. Override (panic)
B. Responds to alarm conditions
1. Coliision
2. Entrapment
3. Low energy
C. Sets immediate operational
goals
1. Responds to instructions.
2. Responds to alarm conditions
3. Maps immediate area
a. Analyzes visual inputs
b. Analyzes contact inputs
4. Learns about new objects
a. Learns to recognize by
sight. <
b. Learns to recognize by
name
c. Asks questions, may
format answers
5. Searches for and locates
known objects, enhances
map
6. Learns new operations (e.g.,
vacuumlng rug or pouring a
_ cola).
7. Performs subset of known
operations
Il Intelligent peripherals
A. Visual subsystem
1. Obstacle recognition
2. Free path recognition
3. Object recognition
4. Range calculation
5. Mapping input
B. Drive subsystem
1. Collision, obstacle avoidance
2. Mapping
3. Navigation
4. Drive motor control
(o3 Speech recognition subsystem
D. Speech synthesis subsystem
E. Left, right manipulator control
aubeyatem
F. Future features

a SODAR ranging device, and possibly a
speaker, and speech synthesizer, the en-
closure may prove to be more trouble
than it’s worth.

Distributed intelligence

Before a word is said about the follow-
ing approach to providing intelligence
and control to a machine, you must
understand that such information is en-
tirely speculative. We, at least, have yet
to prove it in hardware. Perhaps you'll
beat us to it.

The basic theory behind our approach
is that no reasonably small, reasonably
affordable computer available now or in
the near future is smart enough, or fast
enough, to handle all of the information
analysis and control systems an android
requires without botching the job badly
and often.

We resort instead to multiprocessing.
Here, relatively inexpensive single-1C mi-
crocomputers are used to simplify the
overall task by providing preprocessing at
each of the I/O (input/output) on-board
“peripherals.”

(We’re planning on the CMOS version
of the 8048/8031 family now being intro-
duced by Intersil, who are interested in
supporting our one specific effort with a
generous amount of hardware and soft-
ware cooperation.)

Thus the visual subsystem, for exam-
ple, provides data to the central “‘over-
seer’” controlling processor at a rate and
level of complexity equivalent to, say, a
keyboard.

Table II gives an outline of the tasks
for each of those centers of intelligence,
each of which may also be using more
than one processor. We would prefer to
build and test the subsystems to prove
them out before going into any further
detail.

A definitely un-final word

There is no area of robot or android
design where there isn’t tremendous
room for improvement. The contribu-
tions of innovative hobbyists can inspire
enormous advances in this technology.
And there is no detail of design or tech-
nology too small for your attention to it to
be welcome.

The android we hope to watch develop
from the groundwork you see here will be
an infant. Your dog will have more intel-
ligence, more agility, and possibly more
practical value.

Until, that is, someone suggests some
improvement to our design, or some
application of it to improve the nonhu-
man condition.

Write us. Suggest techniques or hard-
ware. Suggest tasks for robots or androids
to perform. Be supportive or critical. Tell
us whether or not you're interested in
more information on androids and robots.
Or have your android write us. The day
isn’t all that far away. R-E
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ROBERT FROSTHOLM*

TWO PREVIOUS ARTICLES ON SWITCHING
Power Supplies (June and July 1979
issues of Radio-Electronics) dealt with
the basics of switching regulator theory
and presented several typical circuits us-
ing IC’s for basic DC-to-DC conversion.
This article will present a universal regu-
lator that can be programmed with simple
Jjumper wires for step up, step down, or an
inverting output. It is much more than
the simple DC-to-DC converters dis-
cussed earlier. This approach to switching
regulator design incorporates all the es-
sential protection and control circuitry
needed to maintain high efficiencies and a
fully protected system.

The heart of the design is a new
Switched Mode Power Supply Control
circuit, the Signetics NE5560N. Unlike
the simple DC-to-DC circuits on the
market, this IC was developed as a “Pow-
er Supply System Controller.” The fol-
lowing description will bare this out in
detail while providing insight into the
operation of the regulator.

Figure 1 shows a block diagram of the
NE5560. A quick glance tells you it's
much more than a DC-to-DC circuit. The
oscillator consists of a highly stable saw-
tooth generator. The frequency is deter-
mined by an external resistor and external
capacitor connected to ground from pins
7 and 8. The operating frequency range is
specified from 50 Hz to 100 kHz al-
though most NE5560N’s will operate up
to 150-kHz. The regulator described here
uses a 20K resistor and .003 uF capacitor
to achieve an approximate 30 kHz oscilla-
tor frequency, well above the audio
range.

The capability of high-frequency oper-
ation is important for several reasons.
First, the threshold for new technology
for high-speed switching transistors has
been reached. VMOS devices are now

*Strategic Marketing Manager, Standard Linear
Products, Signetics Corp. Sunnyvale, CA.
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The switching-type voltage regulator offers much greater efficiency than

conventional regulated supplies. This design lets you invert the

output polarity or program the output for step-up or step-down.
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FIG. 1—BLOCK DIAGRAM of the control circuit shows the array of protective circuit features.

commercially available along with fast-
recovery diodes making extremely high
power switching regulators smaller, light-
er, and less expensive than ever before.
High-frequency operation also means
small energy storage elements i.e. greatly
reduced magnetics (transformers and
chokes) resulting in further size, weight
and cost reductions.

The ability to synchronize the oscilla-
tor to an external TTL signal is important
in switching power supply design. Al-
though it is not necessarily applicable in
this project, the pin is available and
brought out on the board for experimen-
tation purposes. The oscillator can be syn-
chronized to a frequency lower than the
free-running frequency as determined by
the external resistor and capacitor con-
nected to pins 7 and 8. For example, in a
video display system it is desirable to sync

the switcher to the horizontal deflection
signal to minimize noise and beat signal
problems.

There are two basic techniques to vary
output pulses to the switching elements.
Many DC-to-DC converters use a fre-
quency-modulation technique that is easy
to achieve but hard to control. The sys-
tem described here uses a pulse-width
modulation scheme that allows precise
cycle-by-cycle control of the output. The
duty cycle range of the NE5560 is 0 to
98%.

With pins 5 and 6 not connected and a
low feedback voltage on pin 3, the output
pulse will have approximately a 98% duty
cycle. In switched-mode power supplies,
large output duty cycles can cause prob-
lems, especially in forward converters
(see box) where duty cycles in excess of
50% can cause the magnetics to saturate.

For this reason it is important to be able
to control the maximum duty cycle. Ap-
plying a DC voltage to pin 6 of the
NES5560 controls the duty cycle maxi-
mum limit. This relationship is illustrated
in Fig. 2.

Establishing a maximum duty cycle is
best done with a resistor divider from V,

GRAPH FOR DETERMINING MAXIMUM &
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FIG. 2—THE RATIO of R1 to R2 determines the
maximum duty-cycle § of the system.
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FIG. 3—THE FALLBACK minimum duty-cycle
is a function of the original maximum duty-
cycle and the total resistance of R1 and R2.
(pin 2) to pin 6 and pin 6 to ground. This
technique takes advantage of another pair
of resistors internal to the NE5560 that
then form a bridge with the two external
resistors and biases pin 6 with a stable DC
voltage. This configuration allows pin 6 to
also be used to set a minimum duty cycle
when a loop fault occurs. Resistors R1
and R2 have been selected at 10K. These
may be modified to experiment with dif-

0861 AHVNY83d

L34
~



RADIO-ELECTRONICS

v
=]

ferent duty cycles so long as two basic
criteria are kept:

1. The duty cycle must be large
enough to insure that at maxi-
mum load and minimum input
voltage, the resulting feedback
voltage to pin 3 must exceed 0.6
volts.

2. It must be small enough to limit
the amount of energy to the out-
put stage when a loop-fault oc-
curs.

The relationship of the minimum duty
cycle and maximum duty cycle to the val-
ues of R1 and R2 is shown in Fig. 3.

Another critical feature of switched-
mode power supply design is to be able to
control the duty cycle during “power up”
conditions—to gradually increase the
amount of power to the load until full
output is reached. An electrolytic capaci-
tor from pin 6 to ground will provide this
function. During “power up” C1 (Fig. 4)
is initially discharged. When power is
applied C1 begins to charge through R1
and the voltage on pin 6 gradually
increases to its final value (determined by
R1 and R2).

Capacitor C1 serves another important
function; that of protecting the entire sys-
tem when an over-curent condition exists.
The output current is monitored by pin
11 on the NE5560. This pin senses a rise
in voltage across a sense resistor
(R15-R18 in parallel) indicating a rise in
current. This feature can be examined in
the step-up configuration (Fig. 4).

In actuality four 2.2-ohm resistors are
used in parallel in this application so that
you can experiment with the over-current
protection feature of the IC. With only
one of the 2.2-ohm resistors in place, the
effect of increasing the load current (re-
ducing the load resistance) increases the
voltage on pin 11 greater than .48 but less
than .6 volt. This activates an internal
comparator that in turn resets an internal
latch and shuts off the pulse to the output
switch. The feature of cycle-by-cycle con-
trol reduces the duty cycle of each pulse
individually. The new duty cycle is a
function of how quickly the over-current
condition can cause a greater than .48-
volt drop across the sense resistor.

By reducing the sense resistance (add-
ing the other three 2.2-ohm resistors) the
voltage sensed will now exceed .6 volt
that activates another comparator inter-
nal to the NE5560 which in turn sets a
latch that completely inhibits the output.
The latch also turns on a transistor whose
collector is connected internally to pin 6.
This discharges C1. When the voltage on
C1 drops below .6 volt, another compara-
tor resets the latch. Capacitor C1 then
begins to charge creating the soft-start
effect of gradually increasing duty cycles.
If the fault condition remains the proce-
dure repeats itself. This is called the “hic-
cup mode.” In major systems it is not
advised to let a system oscillate in the
hiccup mode for long periods of time.

Use of the remote on/off (pin 10) can

prevent this problem. A simple CMOS
counter can be used to sense hiccups by
connecting the input to the slow-start
capacitor (C1), programming for some
number of counts (i.e. 5, 10 etc.) and the
output can then be connected to pin 10.
This way with a permanent major fault
the entire system will be shut down after
say five hiccups.

Switching-power supplies use feedback
techniques to sense what’s happening at
the output and internally correct for any
deviations that may be detected. An error
amplifier is provided on the NE5560 to
sense the output voltage sampled through
R3 from the divider R4-RS5 (see Fig. 4).
The gain of the error amplifier is con-
trolled by the feedback resistor R6. Ca-
pacitor C3 is for loop compensation. Typ-
ical open-loop gain of the error-sense
amplifier is 60 dB.

Special protection features not found
in any other control circuit include a

completely protected loop. If for some
reason the loop opens, an internal current
source pulls pin 3 voltage up giving the
false impression that the output voltage is
high. This information is then delivered
to the pulse-width modulator and the
duty cycle is reduced to a safe level pre-
venting a runaway condition.

A second safety feature on the loop
protects the system in the event the feed-
back loop somehow gets shorted to
ground. In this case an internal compara-
tor senses that the amplifier input (pin 3)
is below 0.6 volt. This too reduces the
duty cycle by affecting the pulse-width
modulator. A shorted loop also results in
the soft-start capacitor being discharged
through an internal 1K resistor. This
short remains as long as the voltage on pin
3 remains below 0.6 volt. This results in a
greatly reduced duty cycle (a function of
the forced voltage on pin 6) further pro-
tecting the switching power supply.

PARTS LIST

Resistors 4 watt, 10% unless otherwise
noted

R1, R2—10,000 ohms

R3—1000 ohms

R4, R7—3600 ohms

R5, R12—20,000 ohms

R6— 100,000 ohms

R8—8200 ohms

R9, R13—2000 ohms

R10—180 ohms

R11—68 ohms

R14—360,000 ohms

R15-R18—2.2 ohms

C1—47 uF, 16 volts, electrolytic

C2—470 uF, 50 volts, electrolytic

C3-C5—.003 uF disc

D1—BYW29-150 (Amperex) or equivalent

IC1—NES560N (Signetics)

L1—0.9 mH inductor (Ferroxcube 2213
PLO0-3C8 pot core and 2213 F1D
bobbin)

Q1—BU407 (SGS)

Q2—2N3638A

Q3—2N2222A

Miscellaneous—double-sized PC board, 3
feet of No. 18 enameled magnet wire,
nylon screw and nut for mounting L1.

Note: A kit of two 2213 PL00-3C8 pot
cores (two are required for one en-
closed inductor) and a 2213 F1D bobbin
is available for $3.00 including postage
and handling, from Elna Ferrite Labs,
PO Box 395, Woodstock, NY 12498.

A complete kit of paris (No. SMP-1)
to build the power supply as described
is available for $36.50. A boost kit No.
SMP-2 includes higher power drive
transistors and larger pot core for con-
verting the basic SMP-1 for approxi-
mately 3 amperes output; $13.50. Cali-
fornia residents add 6':% sales tax.
Order these kits from Advanced Analog
Systems PO Box 24, Los Altos, CA
94022. Phone: (408) 377-7148.
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FIG. 4—STEP-UP CONFIGURATION. Output voltage V out is 24 volts and can be adusted by changing
the value of R5. Output changes 1 volt for every 1000 ohms change in R5.



These two protective features can be
investigated by looking at the output duty
cycle with a scope while opening then
shorting the loop.

While the feedback loop looks at the
output and tries to compensate for
changes due to such things as load varia-
tion, a feedforward circuit looks at the
input line and modifies the duty cycle to
compensate for line variations. Resistors
R7 and R8 sample the input voltage to
the feedforward circuit (pin 16.) When
the voltage on pin 16 exceeds an internal
reference voltage (V,, typically 8.4 volts),
the charging current for the timing ca-
pacitor on pin 8 is increased. The higher
the voltage the larger the charging cur-
rent and consequently the shorter the
duty cycle. Conversely, if the voltage on
the feedforward pin decreases, the duty
cycle increases to compensate for the

change. Ideally, the NE5560 should be
operated with the feedforward in its
active area, i.e. between V, and V_, so
that it has plenty of headroom to compen-
sate for variations in the line voltage, up
or down. The feedforward function im-
proves the line regulation of the switching
power supply by almost a factor of 15.

Another area where protection must be
provided against a fault is the switching
regulator output. Of primary concern is
the power switching elements. Excessive
currents, due to output shorts, shorted
windings in a choke or transformer etc.,
can quickly destroy the switching transis-
tor.

Two types of output problems can
develop. The first, excessive current, was
discussed earlier and was resolved with
the aid of pin 11. The second is saturation
of the magnetics, especially critical in for-
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FIG. 5—STEP-DOWN CONFIGURATION. Output is approximately 3.75 volts. Substitute a resistor for
the shunt and output can be increased by 1 volt for each 1000 chms of resistance inserted.
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FIG. 6—INVERTING CONFIGURATION. Output voltage polarity is opposite that of the input. This

circuit delivers —5 volts.

ward-converter transformers. Pin 13 is
used to sample the voltage present in the
transformer. Again its output is a com-
parator with a 0.6-volt threshold which,
when activated, will completely inhibit
the output pulse until the saturation
problem goes away and the voltage drops
below 0.6 volt.

Since switched-mode power supplies
operate at extremely high efficiencies
they can easily control very high power
systems where low voltages are not neces-
sarily available to power the NES5560.
This potential problem is overcome due
to a unique ability of the NE5560 to
operate in either a voltage-fed (conven-
tional operation) or a current-fed mode.
When only high voltages (30 volts or
above) are available, the IC can be cur-
rent-driven through a limiting resistor. In
this mode internal Zen des will limit
the drop across the NE5560 to typically
23 volts at 10-mA and 30 volts at 30 mA.
A provision for the limiting resistor is
made by removing the link connecting
pin I to V,, on Figs. 4, 5, and 6 and insert-
ing a proper resistor with sufficient power
dissipation.

Voltage-fed and current-fed modes

The NES5560 operates with either a
forced voltage or forced current as the
primary power. In the current-fed mode
where V,, is greater than 30 volts, a series
resistor (or current source) is placed
between the power source supplying the
device and pin 1. [The current-fed (CF)
link is removed and replaced by the resis-
tor.] This resistor or current source must
be selected to provide a minimum of 10
mA and a maximum of 30 mA. An extra
capacitor from pin 1 to ground may be
needed to filter noise.

When operated ing current-fed
mode, an internal shunt"regulator limits
the voltage on pin 1 to about 23 volts—
this voltage varies from one IC to another
and ranges from 20 to 30 volts.

In the voltage-fed mode supply voltage
V,, must be greater than 9.5 volts (to
make the IC active) and less than 18 volts
to guard against exceeding the shunt reg-
ulator’s 20-volt maximufi: With V;, con-
nected to pin 1 through the CF link. In
this mode the IC draws about 8.5 mA.

Remember that any current drawn
from pin 2 (V,) must ultimately come
from pin 1 and should be added to the 8.5
mA.

Construction

This switching regulated power supply,
although designed primarily as a learning
tool to familiarize oneself with the three
unique modes of operation, does have
practical applications as a supply. Both
the switching transistor Q1 (BU407) and
the switching diode D1 (BYW29) are
capable of switching currents in excess of
5 amps at voltages greater than 100
volts.

The actual current capabilities of the
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FIG. 7—COMPONENT LOCATION DIAGRAM. Be sure that both common leads (input and output) are
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makes it necessary to transpose two leads on Q2. The heatsink sides of Q1 and D1 should be toward
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lettering are etched away.
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FIG. 9—FOIL PATTERN for the under side of the board.

TABLE 1
Oscillator Freq No. of Turns Inductor Max Current
20 kHz 14 .9 mH 300 mA
40 kHz 10 .5 mH 500 mA
80 kHz 7 .25 mH 700 mA

FORWARD VS. FLYBACK

There are two basic types of con-
verters used in Switched Mode Pow-
er Supplies: the forward converter
and the flyback converter. In both
types of converters an inductor is
used as an energy-storage element.
In the forward converter the inductor
is connected in series with the load.
Thus energy is passed to the load
and the coil during the "ON’" condi-
tion of the output transistor. In the
flyback converter the coil is connect-
ed in parallel with the load. Energy is
stored in the coil during the “ON"
period and transferred to the load
during the “OFF"" period. These are
sometimes known as series or paral-
lel converters respectively. Each ap-
proach has its advantages and dis-
advantages. In the forward convert-
er, for example, the switching tran-
sistor conducts current to the load
only during the “ON’" condition, and
the peak value of Vg that the device
must withstand is only equal to the
input DC voltage. Also the inductor
can be smaller and the capacitor has
a lower ripple current to deal with.
Disadvantages include difficulty in
achieving isolation from the input
and the full input DC being applied
to the load in the event of a shorted
switching transistor.

The advantages of the flyback
converter are the opposite of the
disadvantages of the forward con-
verter. Input/output isolation is very
easy to achieve by adding a second-
ary to the inductive element. Also it
is not necessary to protect the load
against excess voltage in the event
of a shorted switching transistor.
Disadvantages complement the ad-
vantages of the forward converter.
The peak value of Vqe the switching
transistor must withstand is the sum
of the input DC voltage and the out-
put voltage (Vg = Vi, max + Vg).
Thus both the inductor and diode
have to pass higher peak current
and withstand higher peak voltage.
The inductor is larger and the capac-
itor must pass higher ripple current.
And of course the higher switching
voltages and currents generate in-
creased amounts of noise.

supply are limited by the pot core for L1
and oscillator frequency selected. The pot
core used for the inductor is a Ferrox-
cube, type 2213-3C8. The core volume is
2 em?. The bobbin is wound with 14 turns
of No. 18 enameled wire (approximately
3 feet) leaving approximately 3 inches for
connection to the PC board. Depending
on the gauge of the wire used, the holes of
the PC board may have to be enlarged.
Nominal inductance of the pot core is
.9 mH. Trade-offs may be made by
reducing this inductance, and increasing
the oscillator frequency to achieve higher
output currents.

Table 1 shows how maximum current
is affected by oscillator frequency and the
inductance of L1. Another way to in-

continued on page 80
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Not Just
Another

DIGITAL
CLOCK

Digital electronic clocks are no longer a novelty, except when they are designed in an
unusual format. This electronic digital clock is unique in that hours and minutes are
flashed sequentially in a specific pattern on a single 7-segment display nearly five

JOHN D. WAROBIEW

DIGITAL CLOCKS ARE CERTAINLY PLENTI-
ful thanks to the many large-scale inte-
grated circuits currently being produced
by several major electronics manufactur-
ers. This clock uses one of the readily
available LSI clock IC’s, but what makes
it unique is the novel approach used to
display the time. Instead of the four small
7-segment displays that can be found on
most digital clocks, this clock has one 7-
segment display that is nearly five inches
high. The time is flashed sequentially on

| the single readout in a specific pattern.

The pattern is set so that the time is easily
interpreted but it also gives an intriguing
effect, especially to those who haven't
been told that this strange device in really
a clock!

The bright readout is clearly visible,
even from across a large room. In addi-
tion, the completed clock is less than one
inch thick. This means the project can be
placed in a standard picture frame and
hung on a wall to make an attractive addi-
tion to anyhome or office.

Circuit description

The basis of the circuit (Fig.l) is the
MM3518 clock IC. This device contains
all the logic required to set and maintain a
4-digit representation of the time, with
the timebase derived from the 60-Hz AC
line frequency. It also provides 7-segment
outputs that are multiplexed for each dig-
it through a 3-line input code.

The supporting circuitry selects the

| proper code in the correct sequence. The

inches high.

555 timer is wired in an astable mode and
used to provide a clocking signal to the
CD4060 counter (IC3). The 4060 is a
14-stage ripple binary counter/divider
and oscillator that gives a repeating bina-
ry count of 0 to 15 on its Q5, Q6, Q7 and
Q8 outputs. The count is used to alter-
nately select each of the eight output lines
of a CD4051 analog switch. Only four of

the eight lines are used. These are com-
bined in a diode matrix to generate the
codes on the MM5318 to flash properly
the sequence of digits and blanks in the
display. (See Fig. 1 and Table 1.) The
blank intervals are developed during the
periods that the four unused output lines
of the CD4051 are selected.

Since the clock IC is normally intended

TABLE 1
4060 4051 MM5318 Time Digit
Count Outputs Line Selected Inputs XYZ Displayed
0 0000 0 000 Blank
1 000 1 Inhibit 000 Blank
2 0010 1 000 Blank
3 001 1 Inhibit 000 Blank
4 0100 2 111 Tens Hours
5 010 1 Inhibit 000 Blank
6 0110 3 011 Unit Hours
7 011 1 Inhibit 000 Blank
8 100 0 4 000 Blank
9 100 1 Inhibit 000 Blank
10 1010 ) 101 Tens Minutes
11 101 1 Inhibit 000 Blank
12 1100 6 100 Unit Minutes
13 110 1 Inhibit 000 . Blank
14 1110 7 000 Blank
15 1111 Inhibit 000 Blank
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FIG. 1—SCHEMATIC DIAGRAM OF THE FLASHING CLOCK. The r;sdaul is a T-segment numeric
display with each segment consisting of five jumbo LED's.

to drive four separate displays, the digit-
select lines are combined by the CD4082
AND gate so they all activate the single
readout.

9 INCHES- —— A

L=

Construction

The printed circuit board makes as-
sembly fast and straightforward. The foil
pattern is in Fig. 2 and component posi-
tions are shown in Fig. 3. Begin by install-
ing and soldering the six jumpers. Diodes
and resistors are done next, making sure
to observe diode polarities as indicated. A
low-profile IC socket should be used for
the MM5318 clock IC. Sockets for the
other integrated circuits are optional.
Note that pin 1 of all IC packages is ori-
ented in the same direction on the board.
Bend the leads of the voltage regulator
and the TIP30 transistor so that they lie
flat against the board when soldered in
place.

The seven NPN transistors (Q2-Q8)
are in two groups; three on the left and
four on the right. Be sure to follow the
lead orientation indicated for each group.
Capacitors Cl and C2 are polarized and 4_
must both be installed in the proper —I'
direction for the clock to work correctly.

Check the parts layout dlagra{n carefully  pg o PRINTED-CIRCUIT FOIL PATTERN is easy to duplicate phot hically or by other means.
when installing the 35 LED’s. The flat An etched and drilled board is available at a moderate cost.
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FIG. 3—COMPONENT PLACEMENT LAYOUT. Be careful and check the polarity of each diode and
LED before installing it in the board. Use exceptional care when handling the COS/MOS IC’s. They

are easily damaged by static electricity.
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FIG. 5—SIDE VIEW shows how the panel and PC board go together. Adjust the switch heights
carefully before soldering the switch to the PC board.

side indicates the proper orientation and
corresponds to the flat spot on the base of
each LED.

Install two '/a-inch plastic standoffs in
the holes at the top edge of the circuit

board. (The drilling guide is in Fig. 4.)
These are used to hold the acrylic front
parallel in front of the clock. The three
pushbutton switches are installed as
shown in Fig. 5. They must be soldered at

PARTS LIST

Resistors '/ watt, 5% carbon unless
otherwise noted

R1—1000 ohms

R2, R3—5.6 megohms

R4-R6—47,000 ohms

R7—R41—620 ohms

C1—470 uF, 25 volts, electrolytic

C2—0.22 uF, 35 volts, dipped tantalum

C3, 0.1 uF, 50 volts, ceramic disc

C4—.01 uF, 50 volts, ceramic disc

C5—.001 uF, 50 volts, ceramic disc

D1-D5— 1N4003 rectifier diode

D6-D13—IN914 switching diode

IC1—MM5318 digital clock (National)

IC2—CD4051 8-line analog switch (RCA—
analog multiplexer/demultiplexer)

IC3—CD4060 14-stage ripple-carry binary
counter (RCA)

IC4—CD4082 dual 4-input AND gate
(RCA)

IC5—555 timer

IC6—LM340T-12 positive 12-volt
regulator (National)

Q1—TIP30 or TIP32 pnp transistor (Texas
Instruments)

Q2-Q8—2N4401 or equal

LED1-LED35—jumbo red LED {(XC555R
or equal)

S1, S2, S3—push-button switches,
normally open, PC mount

T1—plug-type transformer: 12 VAC, 930
mA (Dormeyer model PS-7204)

Miscellaneous: 28-pin low-profile IC
socket, two 'z-inch long standoffs and
screws, 8 in. x 10 in. sheet of s in. thick
red acrylic plastic.

Note: The following kit and parts may be
ordered from Versatron Co., PO Box
23573, Pleasant Hill, CA 94523. Phone
415-935-2419:

No. JD-28 PC board, drilled and
etched $13.00

8 X 10 inch metal frame $4.95

Complete No. JD-28 clock kit
(includes all parts except metal
frame) $49.95. California residents
add appropriate tax.

the proper height so they protrude
through the front panel correctly.

Feed the transformer leads through the
hole on the lower edge of the circuit
board, starting from the foil side. Tie a
knot in the leads so they cannot get pulled
back through the hole and then install
and solder the ends in the proper loca-
tions. This keeps the wires from becom-
ing detached if they are accidentally
pulled sharply.

Checkout

Before installing the 5318 clock IC and
acrylic front panel, recheck all compo-
nents against the location guide in Fig. 3.
Double check polarities and positioning
of the integrated circuits and LED’s.
Turn the board over and carefully check
for any solder bridges. If all components
appear to be installed properly, insert IC1
and plug in the transformer.

Operation

When the clock is plugged in and set to
continued on page 81
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New Receiver C
Improves Soun

New design for interference-free television
sound combines early-TV split-sound and today’s
intercarrier sound techniques. The result; no more sync buzz.

ROBERT F. SCOTT
TECHNICAL EDITOR

FROM THE EARLY DAYS OF COMMERCIAL
television until around mid-1950, televi-
sion receivers used “split-sound”’ or
“parallel-sound’” signal processing. That
is, the sound IF carrier was “split” off from
the composite IF video signal at the tuner
output (Fig. 1) or at some point in the
video IF amplifier chain. The sound and
video IF carriers then followed ‘“‘parallel”
paths to the video and sound detectors.
The sound IF was usually between 21.25
and 21.6 MHz—we called it megacycles,
then—and the video IF camier was 4.5
MHz away in the 25.75-26.1-MHz range.

Usually, the nearer the sound takeoff
point was to the tuner output the more
elaborate was the sound IF system. When
the sound takeoff was at the output of the
first video IF amplifier, it was not uncom-
mon to find two or three sound IF ampli-
fiers and one or more FM limiters ahead
of the sound detector. In those days, the
ratio detector was just coming to the fore
and the “‘better” sets still used the Foster-
Seeley FM discriminator.

The split-sound TV receiving system
had a number of drawbacks. One of the
most annoying to the viewer was that a
slight drift in the local oscillator frequency
caused the sound to distort or drop out
completely. This was because the sound
IF bandwidth was 400 kHz and an oscil-
lator drift of only 200 kHz was enough to
throw the carier out of the passband. The
higher the channel, the more noticeable
was the problem of drift. The other draw-
back was cost. Split-carrier sets had sev-
eral more tubes and associated circuitry
than intercarrier sets.

For example, when a typical split-sound
TV set was tuned to Channel 13 (video
carrier 211.25 MHz sound camier
215.75 MHz) the local oscillator was
tuned to 236.75 MHz. This developed a
video IF at 25.50 MHz and sound IF car-

SOUND
= IFAMP |
(2 STAGES)

| RATIO AF AUDIO
DETECTOR | | AMP | OuTPUT

. VIEE"%IF || wvioeo ; VIDED | VIDEO
™ (& staces) ] DETECTOR B8 AMP 0UTPUT

FIG. 1-BLOCK DIAGRAM of the IF circuit arrangement used in the Admiral 30A1 chassis, a popular

1949 model. In it, the sound take-off point was in the tuner. In many other modeis of this vintage, the
sound take-off was at the output of the first video IF amplifier.

RATIO AUDID AUDIO
| DETECTOR | AMP OUTPUT

FIG. 2—INTERCARRIER SOUN
chassis produced in 1950.

rier at 21.00 MHz. If the oscillator drifted
to 236.95 or 236.55 MHz (only .084%)
sound was lost while picture quality was
still acceptable.

Intercarrier sound

The advantage of intercarrier sound is
that it does not depend on a precise local
oscillator frequency for reception of the
sound signal. A block diagram of a typical
intercarrier sound set is shown in Fig. 2.
The intercarrier sound IF carrier frequency
is 4.5 MHz—the precise spacing between
the sound and video carrier frequencies
on all stations using NTSC TV standards.
The 4.5-MHz intercarrier beat developed

iagram. This arrangement was used in the Admiral 20X1

at the output of the video detector is
modulated by the same signal that modu-
lated the TV sound transmitter. To pro-
duce the 4.5-MHz intercarrier IF sound
carrier, the TV circuits were designed and
aligned so the sound carrier was about 20
dB below the video carrier. This was
done because, in the heterodyning pro-
cess, the resultant difference frequency
has the exact modulation as the weaker
of the two beating signals.

So, if in an intercarrier TV receiver the
oscillator drifts 200 kHz high or low, the
video and sound IF carriers will both be
shifted. But, the difference between them
will still be 4.5 MHz—the frequency of
the intercarrier sound carrier signal.
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FIG. 3—BASIC QUASI-PARALLEL SOUND SYSTEM is illustrated in this block diagram. The new sys-
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FIG. 4—TEST AND APPLICATION CIRCUIT for the TDA 2840 IC developed for quasi-parallel sound
designs used in TV receivers.

An annoying drawback of the intercar-
rier sound system is sync buzz or inter-
carrier buzz that is often heard accom-
panying a predominantly white picture or
white lettering superimposed on a black
background. Although the sound is most
often identified as a rough 60-Hz buz, it is
actually a combination of 60-Hz buzz and
15,750-Hz hiss developed by the hori-
zontal and vertical sync and blanking
pulses. The 15,750-Hz hiss is seldom
heard because of the limited response in
the audio systems of most TV sets.

Sync buzz is most pronounced when:
1) the TV set’s FM detector is unbalanced,
2) one or more IF stages are overloaded,
3) the station’s video transmitter is over-
modulated and 5) quadrature distortion
develops in the video detector.

Quasi-parallel sound system

In a joint effort to produce interference-
free TV sound, the West German firms of
Grundig and Siemens have developed
what they call the Quasi-Parallel sound
system. Siemens developed the TDA
2840 for TV sets employing this new
technology. Tests have shown that the
new system has all the advantages of
both parallel-sound and intercarrier-sound
systemns while their drawbacks have been
eliminated.

In the quasi-parallel system, the sound
and video carriers are tapped off at the
tuner output where their amplitudes are
equal. (See block diagram in Fig. 3 and
functional diagram of the TDA 2840 in
Fig. 4. The camier and beat frequencies
have been changed from the European
to NTSC standard.) The extracted sound
and video IF carriers are then fed into the
TDA 2840 quasi-parallel sound IC. This
IC contains a 3-stage controlled IF ampli-
fier with peak-value regulation and a co-
incidence detector. The picture and sound
IF carriers are mixed, as in the intercarrier
sound system, and the resulting 4.5-MHz
sound IF carrier is obtained; thus eliminat-
ing the dependency on a precise local os-
cillator frequency as required in the paral-
lel-sound system.

The two [F carriers are processed in the
TDA 2840 in such a manner that the
42.25-MHz sound IF carrier is “effectively”
boosted by 20 dB as compared to the
level in a conventional intercarrier sound
circuit. Thus, the resulting 4.5-MHz de-
tector output is 20 dB higher than any
possible quadrature distortion. Now, the
quadrature distortion can no longer ap-
pear in the output because it is effectively
rejected by the 4.5-MHz limiter.

If we rehash the performance and
characteristics of the quasi-parallel sound
system, we can readily understand the
designers’ claims that with the quasi-

continued on page 82
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Understanding

TURNTABLE
SPECIFICATIONS

Part 2—A record player is far from the simple mechanical device it appears to be. If it is
not properly designed, you won’'t get the best from your hi-fi system. A good turntable is

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

LAST MONTH I DISCUSSED SOME OF THE
design considerations involved in insuring
optimum performance of the pickup
arm /cartridge combination. That discus-
sion was based upon information supplied
by Thorens, the Swiss turntable manufac-
turer. Now, I would like to examine some
of the design elements involved in the
turntable drive and suspension systems of
a record player, again based upon infor-
mation that I obtained during my recent
visit to the Thorens engineering and pro-
duction facilities.

In evaluating turntable performance,
most audiophiles look to three published
specifications: rumble, wow-and-flutter,
and speed accuracy. Indeed, under ideal
laboratory conditions, these are the only
three specifications that would ordinarily
have to be considered. But most of us do
not play records under ideal laboratory
conditions and, what’s worse, the records
we play are anything but perfect, espe-
cially in recent years. Certainly, suscepti-
bility to acoustic feedback is a fourth
quality of any turntable system that the
prospective purchaser should consider.
We will examine the importance of a
turntable’s suspension system presently,
but for the moment, let’s discuss turnta-
ble rumble.

It is not uncommon to run across two
turntables, one that boasts of a rumble
figure in excess of 70 dB, while another
claims a much more modest 50 dB or
even less. Listening to records on both
turntables may show that the turntable
having the lesser rumble figure may actu-
ally produce less noise than the one hav-
ing the higher figure.

The National Association of Broad-
casters (NAB) formulated a method of

essential to top performance.

rumble measurement in 1964. In the
NAB measurement system, only those
frequencies between 10 Hz and 250 Hz
are included at their full amplitude when
making the measurement. Below 10 Hz, a
filter rolls off response of the measure-
ment system at a rate of 6 dB-per-octave,
while the 3-dB-cutoff at the high end of
the range is at 500 Hz with a slope of 12
dB-per-octave above the range. The
weighting curve, as it is called, is shown
in Fig. 1. An associated test record, hav-
ing a reference level of 1.4 cm-per-sec
peak recorded velocity in lateral modula-
tion at 100 Hz also contains a “silent
groove” following the reference signal.
The rumble, or signal-to-noise ratio, is
expressed as the difference between the
reading obtained on a standard VU meter
when the modulated groove is playing and
the reading observed during playing of
the silent groove.

Two additional rumble measurement
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FIG. 1—THE NAB WEIGHTING CURVE used
with a test record to measure turntable rum-
ble.

standards were developed by DIN (the
German Standards organization). Their
standard, DIN 45-539 uses two different
weighting networks, as illustrated in Fig.
2. Curve “A”, (the unweighted DIN
rumble weighting curve) is practically

equivalent to the NAB curve. Curve “*B”
however, used for making a weighted, or
DIN “B” measurement, attempts to de-
liver test results or numbers that corre-
spond as nearly as possible to the subjec-
tive impression of rumble. Because hu-
man hearing is less sensitive to low fre-
quencies than to mid-frequencies, the fil-
ter attenuates the low frequencies at a
rate of 12 dB-per-octave on each side of a
center frequency, 315 Hz.

The DIN test record, 45-544 used in
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FIG. 2—TWO RUMBLE WEIGHTING CURVES
developed by DIN, the German standards orga-
nization.

making DIN rumble measurements con-
tains a 315-Hz reference signal recorded
at a velocity of 5.42 cm-per-sec (single
channel) in addition to the required “si-
lent groove.”

In 1966, CBS Laboratories (now
known as CBS Technology Center) de-
veloped a new weighting curve for mea-
surement of rumble. High-frequency rol-
loff used in this weighting curve is almost
identical to that used in the DIN stan-
dard; but at low frequencies, a dropoff of
only 6 dB-per-octave is used. The test
record developed for this measurement
system, known as RRLL (Relative Rum-
ble Loudness Level) has a 100-Hz refer-
ence tone recorded at 5 cm-per-sec later-
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FIG. 3—FOUR POPULAR RUMBLE WEIGHTING
CURVES. Text explains their uses and why they
differ.

ally and readings are made on an RMS
responding meter. This new reference
frequency at reference level results in a
fundmental difference of readings (com-
pared with the 315-Hz reference level
used in DIN) of 7 dB, even before you
take into account the difference in the
weighting curves.

Finally, there is the ARLL (Audible
Relative Loudness Level) used by some
laboratories and publications. This one
starts out using the basic NAB proce-
dure, but adds a filter that corresponds to
the standard “A" weighting network used
in sound-level meters and in making IHF
signal-to-noise measurements for amplifi-
ers, tuners, etc. The four most popular
weighting curves have been superimposed
in Fig. 3 to give readers some idea how
widely rumble measurement may vary,
from system to system, both because of
differences in reference levels against
which the residual noise is measured and
because of the differences in the weighing
curves themselves. Clearly, there is no
way to meaningfully compare an NAB
rumble figure with a DIN “B” specifica-
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FIG. 4—NEW RUMBLE TEST ADAPTOR, by
Thorens, consists of a spindle and a swiveled
platform to support the pickup cartridge of the
turntable system under test.

tion, or a DIN *“A” result against an
RRLL result. The important point here is
that when you compare rumble figures of
competing products you make sure that
both figures were arrived at using the
same test procedure. The IHF (/nstitute
of High Fidelity) is now trying to arrive
at a standard to be used by the high-fidel-
ity industry, but until that standard is
adopted and used, it’s up to the consumer
to beware of specsmanship. Needless to
say, most turntable manufacturers in re-
cent years tend to favor the DIN “B”
method simply because it yields higher
dB numbers. Unfortunately, infrasonic
rumble components, though inaudible as
such (and therefore not included in the
DIN “B” method) can have a serious

effect on sound reproduction. This is
especially true with the new DC amplifi-
ers that amplify signals down to “*0 Hz".
Severe rumble components in the 6-Hz to
12-Hz region, as we pointed out last
month, can aggravate pickup-arm reso-
nance problems. Also, large woofer cone
excrusions at subsonic frequencies,
though in themselves inaudible, can push
the speaker cone out of its linear operat-
ing region, thereby introducing IM dis-
tortion at audible frequencies.

New Rumble Measurement
Instrument

Rumble measurements are further
complicated by the fact that rumble is
also contained in the test records them-
selves, besides being generated by turnta-
ble drive mechanisms. Engineers at Thor-
ens discovered that the average rumble of
many of the rumble test records popular-
ly used was approximately the same as
that of many high quality turntable sys-
tems. The record may therefore contrib-
ute as much to the rumble measurement
as the turntable itself. For this reason,
Thorens developed a new device (Fig. 4)
to replace the test record for rumble mea-
surements. Figure 5 shows the Thorens
Rumble Test Adaptor being used to
check a Thorens TD-126 Mk 111 turnta-

FIG. 5—ILLUSTRATION shows the Thorens
rumble test adaptor in actual use. A special test
record is used.

ble. The device consists essentially of two
elements: a spindle and a swiveled frame,
upon which the stylus of the pickup car-
tridge is placed. The spindle, which is rig-
idly connected to the turntable shaft, is
carefully polished and plated, first with
copper and then with nickel. The bearing
contact is equipped with high-polymer
parts. The two elements of the Rumble
Test Adaptor are rigidly connected, al-
lowing any vibration or noise to be trans-
mitted to the pickup cartridge for subse-
quent measurement. The test record seen
in Fig. 5 is now used only to establish a
reference level against which to measure
the rumble value. The construction of the
bearing of this device enables vibrations
in both vertical and lateral directions of
each stereo channel to be detected.
Whether rumble is measured this way
or with a test record, a great deal of infor-
mation can be gained with the aid of a
spectrum analyzer, since it is important
to know the content (frequencies) of the
rumble as well is its overall single-num-
ber value. Using the Rumble Test

Adaptor just described, we tried to ana-
Iyze the rumble content of a typical high-
quality turntable that uses a synchronous
1800-RPM motor and belt drive. Even
using a low-noise, hum-free (we thought)
setup in the tests we were plagued by
hum and some noise pickup which threat-
ened to mask the results. To differentiate
between electrically generated hum and
noise and low-frequency rumble content,
we therefore made two plots on the ana-
lyzer. The first, shown in Fig. 6-a is a
linear sweep from 0 Hz to 200 Hz (20 Hz
per linear horizontal division on the scope
face) taken with the arm at rest, but with
the turntable rotating (motor on). The
peak at the extreme left of the display is
the “‘zero beat™ of the analyzer and may
be ignored. Approximately three divi-
sions to the right is the expected peak at
60 Hz (line frequency) and to the right we
see a second major peak at 180 Hz (third
harmonic of the line frequency). A much

b

FIG. 6—SPECTRUM ANALYZER RECORDS. The
trace at a was made with pickup arm at rest
while turntable was rotating. Trace at b was
made with pickup resting on platform of the
test adaptor.

lower amplitude peak is also detectable
at 120 Hz (second harmonic of 60 Hz).
Compare these results with those ob-
tained when the stylus was positioned on
the frame of the Thorens Rumble Test
Adaptor while the turntable revolved, as
shown in Fig. 6-b. The first thing we
notice is a brand new peak at 30 Hz which
is actually taller than the “hum” peak at
60. If you divide the rotation of the motor
(1800 RPM) by 60 seconds, sure enough
you come up with 30 Hz. In other words,
a severe rumble component is being con-
tributed by the motor on a once-per-revo-
lution basis. Even more interesting are
additional spikes observed at the extreme
left of the display, in the region below 20
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TABLE 1
Turntable Test Record Rumble Adaptor
Average direct-drive model —46 dB —60 dB
High-quality direct drive with quartz
speed control —48 dB —51dB
Thorens TD 126 Mk I —50dB —72 dB

Hz. These spikes, too, are greater in
amplitude than the electrically generated
hum noise observed earlier and one or
more of them may well lie in the exact
frequency region of pickup-arm/car-
tridge resonance. Clearly, a single meter
measurement of rumble, by whatever
standard, could not disclose this much
information about the nature of the noise
itself.

Thorens maintains that their new
Rumble Test Adaptor can provide help in
explaining the audible differences be-
tween various turntables which, using test
records to establish rumble figures, come
up with rumble figures which at first
glance are not significantly different. As
proof of this, they offer a summary of
measurements made the “old” (test re-
cord) way and using their Rumble Test
Adaptor. The summary is shown in Table
1 and note that, in all cases, the more
severe DIN “A” (unweighted) measure-
ments were used.

Improving Turntable Suspensions
The fourth factor which determines
the quality and performance of a turnta-
ble system is its suspension system. Un-
fortunately, few manufacturers of turn-
tables are able to say much about their

efforts in this direction, largely because
the quality of a suspension system does
not lend itself to a measurement. Acous-
tic feedback, whether it be a continuously
howling sound when volume is turned up
too loud, or partial feedback which falls
short of that extreme but nevertheless
causes coloration of reproduced sound, is
a problem known to all-too-many audio
buffs. Acoustic feedback may be air-
borne (sound waves from the speaker
vibrate against the turntable’s structure
and are picked up by the stylus riding in a
record groove) or it may result from
vibration carried through the floor, the
surface upon which the turntable is
mounted, etc.

The classical floating suspension sys-
tem, shown in Fig. 7, does offer a number
of advantages such as high insensitivity to
solid-borne vibrations above 20 Hz and
great immunity to mechanical and acous-
tic feedback. However, there are also dis-
advantages. It is sensitive to ultra-low fre-
quncy disturbances, such as those trans-
mitted to the turntable from the move-
ment of people on a wood floor or from
external jolts. Studies have shown that
when this conventional suspension system
is used, choosing a low resonant frequen-
cy for the system is not sufficient for
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FIG. 9—BASIC DRAWING of the Thorens Ortho-

VERTICAL GUIDE
Inertial turntable suspension system.
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| DAMPING DISC
FIG. 10—CROSS-SECTION view of the ball-seg-
ment mounting arrangement used by Thorens.

achieving optimum behavior. Difficulties
arise when so-called “‘mode conversion™
effects take place. For example, a simple
horizontal excitation may produce an in-
tricate combination of translational and
rotational displacements. Figure 8 illus-
trates such an effect in a conventional
suspension system.

According to Thorens, their newly de-
veloped Ortho-Inertial suspension system
eliminates many of these problems. The
suspension system is illustrated in simpli-
fied form in Fig. 9. The chassis of the
turntable is supported by ball-segment
bearings and by separate spring elements
for horizontal and vertical displacments.
The bearing faces on the chassis are in the
same plane as the center of gravity and
each ball segment bearing is supported at
its midpoint by a spring possessing free-
dom only in the vertical direction. A
detailed cross-sectional view is shown in
Fig. 10.

If this system is set into motion by a
horizontal excitation, the chassis rolls
over the ball segments. Since the center
of gravity and the bearing faces lie in the
same plane, no rotational motion occurs.
Furthermore, since the height of the
chassis does not change when it rolls over
the ball segments, the vertical springs
retain their fixed length and vertical dis-
placment does not take place. The ball-
segment bearings are fabricated of rubber
and afford isolation and damping of dis-
turbance frequencies within the audio
range. This reduces the turntable’s sensi-
tivity to acoustic feedback as well.

It has been repeated in print many
times that all a turntable has to do is
rotate at a constant speed and so so quiet-
ly. As you can see from this and last
month’s discussion of pickup arm design,
that is more easily said than done.- R-E
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— Technics Model RS-M7

CIRCLE 107 ON FREE INFORMATION CARD

WHEN MONEY 1S NO OBJECT IT IS FAIRLY EASY
to find a stereo cassette deck that can deliver
recorded results that are almost indistinguish-
able from the original program source. But
what happens if you are on a limited budget
and want to purchase a low-cost cassette deck
that provides good basic performance for un-
der $200? Technics (Panasonic Company, |
Panasonic Way, Secaucus, NJ 07094) appears
to have provided the answer with the low-cost
model RS-M7 stereo cassette deck.

This front-loading unit, shown in Fig. 1, is
one of the lowest-priced decks we have tested
that include Dolby circuitry. The gold-colored
aluminum front panel contains a POWER on /off
pushbutton switch and a stereo headphone jack
on the left. A swing-down cassette compart-
ment door permits the easy insertion and ori-
entation of tape casseties. Just below the cas-
sette door are seven mechanically operated
piano-key-type transport controls, including
pause, record, play, rewind, fast forward, stop
and eject. The PLAY and STOP pushbuttons are
somewhat larger than the other controls, for
quick visual identification, and in order to acti-
vate the record mode, both the RECORD and
PLAY pushbuttons must be depressed simulta-
neously.

A three-digit tape counter is located at cen-
ter-panel together with a reset pushbutton, and
just below the counter are three toggle switch-
es. The first switch turns the Dolby circuitry
on or off. The middle switch selects line or
microphone inputs, while the third switch with
three positions selects proper equalization and
bias levels for normal (ferric-oxide), ferri-
chrome and chromium-dioxide or high-bias
ferric-cobalt tapes.

Record-level controls for each channel are
concentrically mounted below a pair of record-
level meters that are calibrated from —20 dB
to +5 dB. Dolby level is indicated as +3 dB
on the scales, and since this level is standard-
ized at 200 nWhb-per-meter, this places Tech-
nics’ arbitrary “0-dB record level” at approxi-
mately 142 nWb-per-meter.

Between the record-level meters is an LED

indicator light that glows red when the tape
deck is in the record mode, while at the lower
right of the panel are a pair of microphone
input jacks. The rear panel contains a pair of
line input and line output jacks.

The model RS-M7 uses 12 transistors in
addition to the four 1C’s. A single tape head is
used for record and playback, and a double-gap
ferrite head is provided for tape erasure.

Lab measurements

For our laboratory measurements, we used
Maxell UD-XLI tape as our ferric-oxide tape
sample, Sony Duad tape for FeCr tape and
TDK-type SA tape for measurements using
the CrO, tape setting. Results of these lab
measurements are shown in Table 1.

Frequency response when Maxell tape was
used is shown in Fig. 2 for a record-playback
level of —20 dB relative to the arbitrary 0-dB
point on the level meters. While the manufac-
turer deserves a mild rebuke for not publishing
tolerance figures (+dB’s) in their frequency-
response specifications, we found that the fre-
quency response between the —3-dB rolloff
points, was nearly as good as the Technics
claims that omit tolerance values.

Both the ferri-chrome tape sample and the
cobalt-ferric high-bias tape sample performed
a bit better in record/play response, with the
3-dB rolloff point occurring at 14 kHz for each
tape sample, as shown in Figs. 3 and 4.

Using our standard test tape TDK No. AC-
337, which contains spot frequency signals
from 40 Hz to 12.5 kHz, we measured play-
back-only response. The results are shown in
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MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: standard tape, 30 Hz to 14 kHz; CrO,/FeCr tape, 30 Hz to 15
kHz. Wow and flutter: 0.08% WRMS. Signal-to-Noise Ratio: with CrO, tape or equal,
56 dB (below maximum record level) without Dolby; 66 dB (above 5 kHz) with Dolby.
Fast Forward or Rewind Time (C-60 Cassette): 86 seconds. Bias Frequency: 80 kHz.
Input Sensitivity: line, 60 mV; microphone, 0.25 mV. Microphone Impedence: 400 to
10,000 ohms. Output Level: 0.42 volt. Headphone Output Level: 65 mV (8-ohm imped-
ance). Power Requirements: 120 volts, 50 to 60 Hz, 19 watts. Dimensions: 16's W X
5% H X 9% inches D. Weight: 10 Ibs. Suggested Retail Price: $175.

SOUND
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TECHNICS RS-M7
CASSETTE DECK

VERY GOOD

pyright © Inc., 1979

Fig. 5 and were flat within =1 dB over the
40-Hz to 12.5-kHz range.

While the maximum recording level for 3%
total harmonic distortion seems to be incredi-
bly high (-+11 dB for standard tape, +8 dB
for cobalt-ferric tape), you must remember
that these levels are referenced to 0 dB on the
tape deck’s own meters and the recording level
that Technics chose for the 0-dB mark is lower
than on many other tape decks. Even if you
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subtract 3 dB from the measurements and
assume a standard 0-dB level of 200 nWh-per-
meter, the tape deck’s headroom is very good,
at least when used with these high-quality
tapes.
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We subjected the RS-M7 to a two-tone IM
distortion test, using a pair of 9-kHz and 10-
kHz tones at a 0-dB peak recording level. For
comparison Fig. 6 shows the components of
the signal source. The spectrum analyzer was
swept linearly rather than logarithmically, and
the sweep is 2 kHz-per-horizontal division.
The 9-kHz and 10-kHz tones are centered in
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the display. Disregard the small peaks on the
right.

Figure 7 shows the playback signals record-
ed on the tape sample at 0-dB record levels.
Note that in addition to the noise floor, two or
more distinct IM signals are now visible—one
at 8 kHz, the other at 11 kHz. These signals
are respectively 31 dB and 33 dB below the test
tones. To calculate the two-tone IM distortion
under these conditions, 3 dB must be added to
the level of either test tone to establish an
equivalent peak level of the reference signal so
that the two distortion values are, in effect, 34
dB and 36 dB below the reference level. Sum-
ming these two distortion values results in a
net distortion level that is 32.24 dB below the
reference level, corresponding to an IM distor-
tion level of 2.44%.

Summary

Our overall product evaluation is shown in
Table 2, together with summary comments.
The model RS-M7 cassette deck performed
extremely well for its low price. Our R.E.A.L.
sound rating of very good must be considered
in the light of that price, and it reflects the fact
that as recently as two years ago cassette decks
at this quality level might easily have cost
between $250 and $300. R-E

TABLE 1
Manufacturer: Technics by Panasonic Model: RS-M7
RADIO-ELECTRONICS PRODUCT TEST REPORT
CASSETTE TAPE DECK MEASUREMENTS
R-E R-E
FREQUENCY RESPONSE MEASUREMENTS Measurements Evaluation
Frequency response, standard tape (Hz-kHz +dBj) 30-18, 3 Good
Frequency response, CrO, tape (Hz-kHz +dB) 40-14, 3 Very good
Frequency response, other (see text) (Hz-kHz +dB) 35-14, 3 Good
See Figs. 2,3, 4
DISTORTION MEASUREMENTS (RECORD/PLAY) Std/High Bias
Harmonic distortion at —3 VU (1 kHz) (%) 1.0/1.0 Excellent
Harmonic distortion at 0 VU (1 kHz) (%) 1.0/1.0 Excellent
Harmonic distortion at +3 VU (1 kHz) (%) 1.0/1.1 Excellent
Level for 3% THD (dB) +11/+8 Excellent
SIGNAL-TO-NOISE RATIO MEASUREMENTS
Standard tape, “Dolby" off (dB) 58 Very good
Standard tape, ''Dolby" on (dB) 68 Very good
Hi-bias tape, Dolby off (dB) 61 Very good
Hi-bias tape, Dolby on (dB) 69 Very good
MECHANICAL PERFORMANCE MEASUREMENTS
Wow and flutter (%, WRMS) 0.04 Excellent
Fast wind and rewind time, C-60 tape (seconds) a0 Fair
COMPONENT MATCHING CHARACTERISTICS
Microphone input sensitivity (mV) 0.25
Line input sensitivity (mV) 50
Line output level (mV) 350
Phone output level (mV) 54 (8 ohms)
Bias frequency (kHz) 80
TRANSPORT MECHANISM EVALUATION
Action of transport controls Good
Absence of mechanical noise Very good
Tape head accessibility Very good
Construction and internal layout Good
Evaluation of extra features, if any Good
CONTROL EVALUATION
Level indicator(s) Good
Level control action Good
Adequacy of controls Good
Evaluation of extra controls Good
OVERALL TAPE DECK PERFORMANCE RATING Very good
TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Technics by P Model: RS-M7

OVERALL PRODUCT ANALYSIS

Retail price $175
Price category Low
Price/performance ratio Excellent
Styling and appearance Very good
Sound quality Very good
Mechanical performance Good

Comments: In evaluating a stereo cassette deck such as the Technics model RS-M7 one must,

above all, keep In mind its low price. Just a year or two ago, a cassette deck with a
suggested retail price of $175 equipped with Dolby noise reduction and the more-
than-adequate level of performance obtained from this unit would have been consid-
ered a near miracle. Of course, this unit lacks some of the sophisticated features found
on costlier decks, but the features it does have make you quickly realize that all the
basics are there. For a mechanically operated transport system, the mechanism oper-
ates smoothly and quietly. It has the important auto-stop feature when end of tape is
reached, so that idler wheel-to-capstan pressure is released when you are not there to
turn off the machine. While there are no user-accessible adjustments for Dolby cali-
bration, our test unit has been almost perfectly factory-adjusted for proper Dolby
noise-reduction tracking, and the noise-reduction capability of the built-in Dolby cir-
cuitry was fully as great as it is on much more expensive tape decks.

Recordists who consider overall frequency response to be the major specification
may find this unit’s response a bit disappolnting; but those who are more knowledge-
able will realize that in this budget design, Technics has managed an intelligent trade-
off and balance between frequency response, distortion and signal-to-noise ratios that
results in as good sounding a tape deck as could possibly be achieved at this price
level. Then, too, when you consider that not many years ago a wow-and-flutter figure
of 0.1% WRMS was considered to be quite good even in expensive tape decks,
Technics' achievement of 0.04% in this deck is all the more remarkable.

In sum, the model RS-M7 stereo cassette deck offers very good basic tape record-
ing facilities, and with the money you would save by purchasing it, you can afford to
use the best cassette tapes available.



Here’s an automatic brightness limiter circuit problem with a

strange twist.

THE IDEA FOR THIS MONTH'S CLINIC CAME
from a Magnavox T995-01 chassis that
involved a good but incomplete diagnosis,
and a lot of work; and the story has a pure
Alfred Hitchcock ending.

After replacing a bad high-voltage
tripler, everything was fine. The high-
voltage was normal, etc. Only one prob-
lem: no raster, Off we went. After some
tests, we wound up in the Low Level Vid-
eo module (LLV), which contains the
video amplifiers and the automatic
brightness limiter stage. Figure 1 shows a
simplified schematic of this module.

Note that the automatic brightness
limiter transistor is shown with +1.4
volts on the collector. It measured about
+10 volts. This transistor controls the
maximum brightness automatically by
sensing the beam current. As the beam
current increases, the automatic bright-
ness limiter transistor (Q6) goes farther
into conduction. Transistor Q6 affects the
bias on the video amplifier transistor, Q4.
From the voltages, it was apparent that
the video amplifier and video driver were
cut off. The collector voltage on Q5 was

JACK DARR, SERVICE EDITOR

zero. (Here’s an oddity: on the RGB
module we did read some video signal.
Only about 25 volts P-P, instead of the
normal 100 volts plus. Evidently, this was
simply leaking through the cutoff transis-
tor, by capacitance.)

Transistor Q6 seemed to be leaky. By
replacing this, we got a raster and a good
picture. (Now comes the kicker!) Howev-
er, while the brightness control did work,
putting the raster out at one end, at the
other end the raster was far too bright.
The video was burned out. The video
amplifier and video driver has apparently
been cut off, but now we had no automat-
ic brightness limiter action at all. Re-
checking, we found that someone had for-
gotten to solder the collector of the tran-
sistor Q6; it was open. Fixing this, we
found that we were back right where we
started! The collector of Q6 measured
=+ 10 volts and the video was cut off. Back
to the drawing board.

The automatic brightness limiter cir-
cuit isn’t complex, but it is interesting. In
normal operation, transistor Q6 is cut off.
Ata “typical” beam current, it does noth-
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ing. Its base is clamped at +23.5 volts by
a 1K resistor to the emitter and the +24
volt line. A connection from the base goes
outside the module to dropping resistor
R18. See Fig. 1. This is in the return
circuit for the high voltage winding of the
fiyback transformer so that the beam cur-
rent flows through it, to ground. This
voltage is mixed with the fixed bias. (Ac-
cording to Ohm’s Law, at the maximum
beam current of 1500 microamps, this
should develop about —49.5 volts. A
median beam current of say 750 pA
should develop about +25 volts.)

At maximum drop, this voltage bucks
the +23.5 volts, and if it goes far enough
negative, it develops a net negative bias
on the base of Q6. Since this is a PNP
transistor, it turns on, and it in turn cuts
off the video amplifier. As we laid out this
circuit in a simplified form, we found an
oddity. Resistor R18, the dropping resis-
tor, is actually in two different circuits at
the same time. One is in the +23-volt
clamp circuit and the other is in the high
voltage beam current return. So, it's a
kind of “one-resistor matrix” that devel-
ops not one but two voltage drops at the
same time. Rather, this is the sum of the
two. If it’s to work, this must be just
enough to cut off the transistor Q6 with
average beam current.

So here we were; obviously it was not
doing it. We had a good transistor in the
brightness limiter stage, and all other
resistors checked out. What was left?
Might be a change in value of R18 under
load. Capacitor C10 was checked and
found good. In desperation, we removed
R 18 and tacked in a S0K pot. By varying
this, we did find a setting where things
worked. This value turned out to be
almost exactly 35.0 K. Checking the
resistor stock dug up one with exactly this
value. It worked. However, something
kept tapping me on the shoulder! 1 had a
queasy feeling that we had not fixed it,
but simply “jury-rigged it.” I was right.

Checking back to the Magnavox Ser-
vice News, I read the circuit description.
Going farther, I read the whole thing. On
the next page, there was a note on bright-
ness problems due to ABL overconduc-
tion! Woops! Just what we had. The note
said: “be sure to check RS, 820K, 4.9W,
which is in the ground-return circuit of
the high voltage tripler”. This is on the
High Voltage/Scan Sweep module, on
the far side of the mother board. Check-
ing RS, it seemed to be OK. So, we

continued on page 78
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RADIO-ELECTRONICS

N

EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MIGROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover a// the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve a8
them. s

We
believe -
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant.That's why you'll find such gear in all 14
of NTS's electronics programs.

For instance, to learn Color TV Servicing,
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Audio Electronics, you'll be able to
assemble your own NTS/HEATH digital stereo
receiver with 70 watts per channel.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly acquire practical know-how.



Simulated TV Reception 4

i

NATIONAL G SCHOOLS e

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

.":.-' e B
4000 South Figueroa St.. Los Angeles. Calil. 90037 j ' -‘.;é'h&
NO OBLIGATION. NO SALESMAN WILL CALL. "
APPROVED FOR VETERAN TRAINING. - ih\

NATIONAL TECHNICAL SCHOOLS /'%%
4000 South Figueroa Streel, | Dept. 206-020 - e
Los Angeles, California 90037
Please rush FREE color catalog on course checked below

[ MicroComputers/MicroProcessors | | Audio Electronics

C T A

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit

LED isplay ond on board 24 oy beradecima e s e
calculator-type keyboard. ase G e |
microcomputer with 1K RAM, expandable. LColoriiV Servicing HomeApplances
3. The NTS/HEATH H-89 Mlcrocl?mput:ar Narha A ) 5 e Ager
features floppy disk storage, “smart AL LT
video terminal, two Z80 micro- Address = e : o
processors, 16K RAM memory, expand- Aot Cit
able to 48K. 4. The NTS/HEATH GR- el ————
2001 Digital Color TV (25" diagonal) State { iy e R S _Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

| Check if interested in G.|. information
[l Check if interested ONLY in classroom training in Los Angeles

U
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Quality Kits

Function Generator Kit

Provides three basic wave-
forms: sine, triangle and
square wave. Freguency
range from 1 Hz to 100K
Hz. Output amplitude from
0 volts to over Bvalts (peak
to peak). Usesa 12V supply
or a =6V split supply. In-
cludes chip, P.C. Board,
components & instructions.

JE2206B.........$19.95

JE300

Digital Thermometer Kit

P

-
o T _—

Dual sensors — switching control for indoor/outdoor
or dual monitoring. Continuous LED .8" ht. display.
Range: -40°F to 189°F / 40°C to 100°C. Accuracy
+1° nominal. Set for Fahrenheit or Celsius. Simulated
walnut case. AC wall adapter included.

Size: 3%''h x 6-5/8"w x 1-3/8""d.

Digital Stopwatch Kit

b S,
e o Use Intersil 7205 Chip. Plated
thru double-sided P.C. Board.
Red LED display. Times to
59 minutes, 59.59 seconds
with auto reset. Quartz crystal

#  ®.|y  controlled. Three stopwatches
- - in one: single event, split
MOthET (eummulative) and taylor (se-
HlTREE quential timing). Uses 3 penlite
FIERATT batteries.

Size: 45" x 216" x .90

JE9OO............ $39.95

4-Digit Clock Kit

Bright .357" ht. red display. Sequential flashing
colon. 12 or 24 hour operation. Black extruded alu-
minum case. Pressure switches for hours, minutesand

Bright .300 ht. common cathode display. Uses MM-
5314 clock chip. Switches for hours, minutes and
hold functions. Hours easily viewable to 20 ft, Simu-
lated walnut case. 115VAC operation. 12 or 24 hour

Jumbo
6-Digit Clock Kit

Four .630" ht. and two ,300" ht. comm. ancde dis-
plays. Uses MM5314 clock chip. Switches for hrs.,
mins., and hold functions. Hours viewable to 30 ft.
Sim. walnut case. 115V AC operation. 12 or 24 hour

RADIO-ELECTRONICS

-
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hold functions. Includes all components, case and
wall transformer. Size: 3" x 1% x 1%

JE701

operation, Includes all components, case and wall
transformer. Size: 6%'' x 3-1/8" x 1%

operation. Incl. all components, case and wall trans-
former. Size: 6% x 3-1/8" x 1%

$1995 |JE747 ............. $2995

Regulated
Power Supply Kit

Uses LM309K. Heat 3 '-"!;,I' '
sink provided. PC J
board construction.

L
~ i

Provides solid 1 amp AT

@ 5 volts. Includes b

components, hard- . }

ware & instructions. 5
Size: 3% x5 x2"h S At

..... ....$1495

Multi-Voltage
Board Kit

ADAPTS TO JE200
SUPPLIES 5V, <9V and =12V
Independent load rating at single
terminal. +12V:160mA, +9V:200
mA,—5V:250mA. DC/DC convert-
er with +5V input. Toriodal hi-
speed switching XMFR. Short
circuit protection. PC board con-
struction.
board. Size: 3% x 2'" x 9/16"h

Variable
Power Supply Kit

Full 1.5 amp @ 5-10V out-
put. Up to .5 amp @ 15V
output. Heavy duty trans-
former. Three-terminal |.C.
voltage regulator. Heat sink
provided for cooling effi-
ciency. PC board construc-
tion. 120V AC input,

Size: 3%’ x 5" x 2"h

$19.95

Piggy-back to JE200

62-Key ASCII
Encoded Keyboard Kit

The JEB10 ASCIlI KEYBOARD KIT can be nterfaced into most any computer
system. The JEB10 kit comes complete with an Industrial grade keyboard switch
assembly (B2-keys), IC's, sockets, connector, electronic components and a double-
sided printed wiring board. The keyboard assembly requires +5V @ 160mA and
—12V @ 10mA for operation. Features: 60 keys generate the full 128 characters,
upper and lower case ASCI| set. Fully buffered. Two user-define keys provided
for custom applications. Caps lock for upper case-only alpha characters. Utilizes
a 2376 (40-pin) encoder read-only memory chip. Outputs directly compatible
with TTL/DTL or MOS logic arrays. Easy interfacing with a 16-pin dip or 18-pin

JEG10 $7995

Hexadecimal Encoder Kit

FULL 8-BIT LATCHED OUTPUT — 19-KEY KEYBOARD

The JEGOD ENCODER KEYBOARD provides two separate hexadecimal digits
produced from sequential key entries to allow direct programming for 8-bit
microprocessor or 8-bit memory circuits. Three (3) additional keys are provided
for user operations with one having a bistable output available. The outputs are
latched and monitored with 8 LED readouts, Also included is a key entry strobe.
Features: Full 8-bit latched output for microprocessor use. Three user-define
keys with one being bistable operation. Debounce circuit provided forall 19 keys.
9 LED readouts to verify entries. Easy interfacing with standard 16-pin IC con-
nector. Only +5VDC required for operation.

JE60O

(Prices Subject To Change)
CIRCLE 17 ON FREE INFORMATION CARD
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One-Stop Component Center
AUTHORIZED DISTRIBUTORS

ALABAMA GEORGIA MICHIGAN (Continued) PENNSYLVANIA [Continued)

Cropwell Tucker Bros.  Atlanta Atlanta Computer Mart  Pontiac Ejl ic Supply  Philadel, hkit Electronic Center
Huntsville Industrial Electronic Supply  Atlanta CompuShop  Port Huron Main TV Radio Electronics Inc. Phr}'ndefphu Rma Electronics (Market St.)
Mobile Lafayette Radio Electronics  Columbus Radio Wholesale  Saginaw Electronic Mart  Phoenixville Stevens Electronics
ALASKA Stone Mountain Commn's Efumm.rct St. Clair Shores Bell Electronics  Pittsburgh Heathkit Electronic Center
Anchorage The Electronic Company  HAWAII [r— == Lafayette Radio  Pittsburgh Tydings Company
Anchorage VMart  Aiea De-fwml Hauu Traverse City  Traversa|City Electronic Supply ~ Wilkes Barre Hamline Efectronics
ARIZONA Honolulu rnugrand' Cm:mr &mp.fy MINNESOTA York G.Y.C. Company
Flagstaff Jim's Audio & Stereo Repair IDAHO st Radio of Duluth Inc. RHODE ISLAND

Sierra Vista B & S Electronics  Boise Custorn Efectr ithkit Electronic Center  Cranston Jabbour Electronics City
Yuma Yuma Electronics  Caldwell A-Gom Se | Pal Electronics Pawtucker Jabbour Electronics City
ARKANSAS ILLINOIS e A ) Elect Center  Warwick Heathkit Electronic Center
Little Rock h Electronics Ci ¥ Carbondal: Picks’ ha El ics Inc. TENNESSEE

CALIFORNIA Decatur Main Street Computer Clarksville Masstronfcs
Anahaim Heathkit El ic Center  E '-"I'J Seate Efectronic Corp, Forsythe Computers  Cookeville Wagnaon's Stereo Center
Azusa Ameco Electronics  Groveland Moyer Electronic: Er D‘omda .'.ior il Beck: El i N, Efectra Distributing Co.
Ballflower Earl’s Hobby Shop  Mount Prospect ‘."H State Eiectronic Corp.  Flarii C Country K ! Shields Electronics Supply Inc.
Berkeley Al Lasher Electronics  Niles W g% iter Memphis Bluff City Electronics
Brea Century Electronics  Normal | 8N Computar ~ Conley Radio Supply — Memphis Sare-Rose & Spencer Electronics
Buena Park Ford Electronics  Peoria Computer Lcno‘ of Pmr\(l Bonmm Electronic ice & Distributing Inc.  Memphis Warren Radio Company
Buena Park S E.!e:f.ronm; Peoria i _Warren alles o Arts Electronics  Nashville Eddie Warner’s Parts Company
Chula Vista Lion El Rockford Ci S:énf- n’l"m\f&ﬂ NE| H A - Oakridge National Electronics
Cypress SCR Electronics  Schaumburg Data Domain of Schaumburgly Lincoln Altair Computer Center  Tulfahoma H & H Electronics Co. Ine.
Davis Paradyne Consumer Electronics  Skokie y ey : - lectronic.Supply Inc. TEXAS

El Monte Kimbail & Stark  Villa Park Malvin Electronics Scort Electronic Supply Corp.  Beaumont Electro-Hur
Fontana Fontana Electronics  INDIANA — =+t it H'nml-" Electronic Center  Dallas CompuShop
Fresno Sparky Electronics  East Chicago } Acro Ejectrorics Carp\ \. Omaha Computer Store  Dallas Heathkit Electronic Center
Glendale Eagle Electronics  Evansville | lutch & Son i | Dallas Ram Micro Systems
Harbor City Buffs Electronics  Gary § | Calamer E!ac:rorn-c Wr . 1| \contury 23 Fort Worth The Ingenuity Concept
Hawaijan Gardens Carson Electronics  10WA ; e | \ | 1= Houston Interactive Computers
Haollywood Pacific Radio Exchange  Ames g i .E.hﬂimf: Supply fne) Charry The Computer Emporium  McAllen Broadway Electronics
La Habra A.B.C Electronics Clinton Bridge Eicﬂrdmu Computér Center' = Heathkit Electronic Center  McAllen &dos Franco E.racrrunicg
Lancaster Ce El i P Memory Bank H.nu‘;kir Electronic Center San A & Co.
Long Beach Scott Radio Supply Inc.  Des Mor'nu Gitlord Brown Incorporated Lafayotte Radio  San Antonio  Sherman Electronics Supply Inc.
Mission Viejo Tower Electronics Corp.  Des Moines ; T!qq‘a l? Co. Computer Corner  UTAH

Modesto Computer Magic ~ KANSAS ( ] '.I"yparm,u Computer Store  Midvale Heathkit Electronic Center
Modesto Pacific Radio  F ! =~ Lf' eland Lafayette Rbp‘fn Electronics Provo Alpine Electronic Supply Co.
Monteray Zackit  Kansas City ¥ Eio:rmn!c ﬁip!u& Sales | ‘El'ﬂ MEX ICO ] Salt Lake City Best Distributing
Morro Bay Coast Electronics  Mission Heathkit Electronic Centor % . - Micro-(.‘omputar Service  Salt Lake City Computerland of Salt Lake
National City Willy's Electronics  Salina I ﬁ!’«:rrmm inc. — NEW YOR| VERMONT

Oceanside Electronic Center  Wich A Fedio Equip Co, A?hpfly Fort Orange £ Essex J Lafayette Radio
Oxnard Dow Radio KENTUCKY 1 Actian Audio Inc.  VIRGINIA

Paimdale Radio Shack A.5.C. Palmdale  Lexington Radio E.rec:mn!q Equlnmen: I:Bg -_ﬂ '. ¥ . Gréylock Electronics  Alexandria Computers Plus Inc.
Palo Alto S Electronics  Louisville .Eudp:: Ele ' Bk irgto Sﬂmr.'irLR.ld'.na Co. Inc.  Alexandria Heathkit Electronic Center
Palo Alto Zoack Electronics  Rich Madison-County Efectron, Batfalo Radio Eq Corp.  Arling Arling ic Wh
Pasadena Dow Radio fnc.  LOUISIANA | \Cattland . 1|4 Action Audio Inc.  Blacksburg Scotty’s Radio & TV Inc.
Paso Robles Mission Electronics  Baton Rouge a. vis E:a::roqlu Sl.wp;'y Oy Computer Tree Inc.  Charlottesville Graves Electronics
Redding Radio Mart  Baton Rouge Electronics Inc. Action Audio Inc.  Colonial Heights Southside Radio Comm.
Si + it Efectronic Center  Baton Rouge , Peljcan Electronics Warren Radio ° Falls Church Crossroad Electronics
Sacramento Zackit  Houma ! | & Electronics Heathkit E ic Center  H, Electronic Sales Inc.
Salinas Salinas Recio  Lake Charles | Wholesale B o0& Egqui Actioo Audio Inc.  McLean Tyson’s Computer Emporium
San Carlos J&H Outlet Store  Merairie ! p.,'.,cm Electronics | K tar Graylock Electronics  Norfolk Avec Electronics Corp.
San Diego Radio Shack A.8.C. Mira Mesa  New Orleans! Wm, B. Alfen Sum]y Co. | Middietawn Agtion Audio Inc.  Norfolk Priest Electronics
San Diego Byte Shop  MARYLAND Newburgh Agtiop Audio Ine.  Portsmouth Electronics Unlimited
San F San F El L A / f &M E‘!gctmm Tne. “New York | | Aristo Craft  Richmond Avec Electronics Corp.
San Francisco Zack E| i A Distritbiiting Co. "York | Manhattan Electronics Corp.  Vienna Electronic Equipment Bank
San Jose Peninsula Electronic Supply Inc.  Baltimore |Everything Electronic #n!' | Radio Equipment Corp.  Virginia Beach Heathkit Electronic Center
San Jose United Radio & TV Supply  Baltimore 1 ! Harco q_:mmm lAudio Inc.  Warrenton Radfo Shack
San Luis Obispo  Mid-State Electronic Supply  Baltimore | | | Tnﬁwﬁu I MPIf G fock Efectronics WASHINGTON

San Rafael El Plus h ih o ﬂh{lﬁ Whita Plains Humkl’:é}mmnm Center  Bellevue ABC Communications
Santa Barbara Lombard El D, ] ﬂmem (= 1] i Com:Tech Electronics  Evarett ABC Communications
Santa Cruz Santa Cruz Efectronics  Frederick  Fredetick compum .ng’m Inc: Ha “‘" Center K i C & J Electronics Inc.
Santa Fe Springs Industrial E.'acrmnm Glen Burnie | Revacto \ Trojan Electronics  Longview Progress Electronics
Santa Maria Cap’s Ci Hag noj Conmucfn: Ine. Am-Com Electronics  Moses Lake Ron's Electronics
Santa Rosa Electronics Inc.  La Vale & M Electronios  Harvay, Electronics  Pasco Riverview Electronics
South Lake Tahoe CalPine Electronics  Rockville 1 CMFWOHW*'I*W- ingers Falls ! \Action Audio Inc.  Richland C & J Electronics
Suisun City Byte Shop  Rockville Hea o White Plains ' 7he Q’Jlnpumr Corner  Seattle ABC Communications
Sunnyvale Sunnyvele Electronics  Silver Spring: - “Gompurers Ete. || IID a Seattle Amateur Radio Supply.
Tarrance SE Electranics Towson B-lmmﬂfl E'-"l't-‘mt Ine. 'qu Electronics  Seattie Empire Electronics
Torrance Torrance Electronics ~ Towson I* aters. Etc. Baer Elettronic Systems  Spokane Personal Computers
Vacaville D.C. Electronics Towson wters Unlimited , Byte $hop of Raleigh  Tacoma C & G Electronics
Vallejo Zackit  Towson Humk-’r Efacwhbcmm il . Tacoma Northwest Radio Supply
Van Nuys Thrifty Electranics Supply Inc.  MASSACH s éonwmir Company  WEST VIRGINIA

Walnut Creek MicroSun Computer Center  Pgabody s v N-mFrE.‘tcl' ic Canter sa [S|Electronics  Morgantown The Computer Corner
Westminster JK Electronics  Pittsfield | testiald A Morgantown Efectro Distributing Co. Inc.
Whittier D & S Electronics  Waltham | Mart {nit. ) M”ﬁ Eloctronics  Wheeling Lafayotte Radio Associate Store
Whittier Whittier Electronics Company  Wellesiey { nmr ﬂ::lronk Haathkit Electronic Center  WISCONSIN

COLORADO Worcester | | RA! \Efectronics n‘nc Hoath kit Ejectronic Center  West Allls Ofson Electronics
Aurors Aurora Electronics  MICHIGAN Universal Amateur Radio

Colorado Springs Centennial Electronics Inc. Adrian E & h E.rmm;n{c; .hc, Heathkit Ejectronic Center

Denver Amptec Inc.  Ann Arbor - i wayﬂm Radio W Amatéur Electronic Supply

Denver Mt. Coin Distributing Co.  Ann Arbor Wed, : &_mfy, Y ‘Ross Radio Company CANADA

CONNECTICUT Bay City Kinde Dflmbul‘ﬁ'}g Compasy J'b’famiuna Albarta:

Aven Heathkit Electronic Center  Canton The Electronic Gpnmeh‘(m qlx‘ Err:, Bytes & Micros  Calgary CompuShop Alberta Ltd.
Bridgeport Bridgeport Computer  Clawson Radio Supply & E, ring 'Ccu‘ Oklah H, El ic Center  British Columbia:

Milford Daz Electronics  petroit Heathkit Electronic c«mg .,Ok.fahnma C‘:ty Trice W-‘lahﬂh Electronics  Prince George  Elwest Technical Services Lid,
New Haven Ce puter Sy East Detroit Heathkit Efmrunfc Cenfer High Technology ~ Vancouver CompuShop
Westport Computerworks  East [ ansing L Ontario:

DELAWARE Flint Ho Oregon Ham Sales Toronto House of Computers
New Castie Delaware Amateur Supply  Flint Norvac Electranics ENGLAND

FLORIDA Garden City Zero-Gee Books  Berkshire NewBear Computing Store
Fr. Lauderdale Computers For You  Grand Rapids Amateur Radio Supply GUAM Marianas Efectronics
Gainesville Lafayerte Radio  Grand Rapids Miller Electronics PANAMA

Hialeah Heathkit Electronic Center  Grand Rapids Portland Radio Supply  Panama City Sonitel, S.A.
Lakeland k d Spacialty Ely i Jackson “iE - Comm-Shack  Panama City Tropelico, 5. A.
Miami Herman Electronics  Lansing Fulton: e Computer Pathways SINGAPORE Applied Digital System
Miami N & G Distributors [ jvonia te Rad VANIA SINGAPORE Inter-Trade (PTE.] Ltd.
Oakfand Park Lafayerte Radio  Livonia  Radio Supply & Eng ing Co. Inc." Br Leff Electronics SINGAPORE Sys-Tech
Orlando Southeast Micro-Data Corp. Midiand Computronix Corporation  Chambersburg  Sunrise Electronic Distributing SWEDEN

Panama City Bay-Mar Electronics Inc.  Milan C & S Electronics Mart Ltd.  Drexel Hill Kass Efectronics Distributors  Stockholm LS! Electronics H8
Pensacola Grice El fes Ine. g H.R. Electronics  Drums Mr. D’s Digital Efectronics  Umea Interkemponent
Tampa AMF Efectronics  Niles Niles Radio Supply  Erie Warren Radic  WEST INDIES

Tampa Microcomputer Systems  QOak Park Lafayette Radio  Paolf Personal Computer Corporation  Port of Spain, Trinidad The Hobby Centre

For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 (415) 592-8097
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NEW and UNIQUE —

A big cookbook collection _
of every calculation you |
need in electronics

440 problems and solutions plus
725 illustrations connect you
with the right answers in all your
analog and digital circuit work!

HANDBOOK OF
ELECTRONICS CAI.CULATIONS
FOR ENGINEERS AND TECHNICIANS

Edited by Milton Kaufman, Pres., Electronic Writers and
Editors, Inc., and Arthur H. Seidman, Prof., Electrical En-
gineering, Pratt Institute

653 pages 725 illustrations $24.50

Intrueeverything-you-need-to-know style, this new and unique mas-

ter catalog of calculations covers virtually every important topic in

every important discipline in the field —from microprocessors,

communications systems, and operational amplifiers to active fil-

T&EI'L-», microwaves, thick-film technology, and computer-aided circuit
esign!

75% of the book is specific problems and their solutions (440 in all),
and 25% is simple explanation of these solutions. All put together in
the most immediately useful, logical, and complete flolrm possible.

Its 653 pages and 24 chapters—all written by experts—add up to
an invaluable problem-solving, time-saving reference for all around,
everyday, on-tEe-job use.

OTHER IMPORTANT NEW BOOKS IN YOUR FIELD
HANDBOOK FOR ELECTRONICS ENGINEERING
TECHNICIANS
Edited by Milton Kaufman and Arthur H. Seidman. Perry J.
Sheneman, Associate Editor.

A quick, reliable guide to the latest methods, materials, applica-
tions, and data. 560 pp., 695 illus., $25.50

ELECTRONIC GAMES

By Walter H. Buchsbaum and Robert Mauro.

All the current technical know-how you need to design, program,
and troubleshoot electronic games. 335 pp., illus., $17.50

PERSONAL COMPUTING: Hardware and Software Basics
Electronics Book Series.

A veritable smorgasbord of languages, programming, and applica-
tions basics for popular personal-computer microprocessor chips.
226 pp., illus., $14.95

Available at your local bookseller, or—use this coupon for
== == == = mm o= FREE 15-DAY EXAMINATION = == == mm wm mm mm

_JU¥
McGraw-Hill Book Company CJ °
P.O. Box 400, Hightstown. New Jersey 08520 "Jn '

Please send me the book(s) checked for 15 days on approval. At the
end of that time | will remit for the book(s) | keep, plus local tax,
postage and handling, and return the unwanted book(s) postpaid.

[ Kaufman & Seidman: Handbook of Electronics Calculations
(33392-0) $24.50

[! Kaufman & Seidman: Handbook for Electronics Engineering Tech-
nicians (33401-3) $25.50

[ Buchsbaum & Mauro: Electronic Games (08721-0) $17.50

[ 1 Electronics Book Series: Personal Computing (19151-4) $14.95

Name

Street

ety - - _-Sldfs Zip
This order subject to acceptance by McGraw-Hill
SAVE MONEY — Remit in full with this order, plus local tax, and
McGraw-Hill pays all regular postage and handling costs. Return
books in 15 days for full refund if not completely satisfied.
Offer good only in the U.S. and Canada
23-A583-4276-3
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SERVICE CLINIC
continued from page 71

replaced it just for luck. This fixed it. The “rest™ of the circuit,
the part we didn’t see or think of, is shown in Fig. 2. This
resistor is evidently in the high voltage beam-current circuitry;
so, it has a very definite affect on its operation. There's the
Alfred Hitchcock ending. We were really very happy to find
it.

The moral is this. If you have a stage that controls something
else, and its parts are all good, then stop suspecting the control-
ler, and suspect the circuit that controls the controller. In other
words, the voltage or current or frequency that operates the
control circuitry! This applies to a lot of stages! R-E

service
questions

TRANSISTOR BLOWS

The horizontal-output transistor was blown in this Sylvania
EO-2. | replaced it, and now the horizontal driver runs very hot
and the output takes far too much curreni. Do you have anything
in your files on this?—W. G., Mena, AR.

Oddly enough, yes! Check C428, the coupling capacitor into
the horizontal-output transistor. If this capacitor is leaky or
shorted, that will do it. While you're at it, also check Q500 in
the DC voltage-regulator circuit; if this is leaky, the excessively
high voltage on the + 160-volt line will also cause troubles.

VOLTAGE REGULATOR

Help! After 20 years of TV service | finally ran into one that has
me baffled. This Panasonic model T-124A (made for J.C. Pen-
ney) works fine at 70 volts AC, but at 90-110 VAC it blows the
horizontal-output transistor. | tried using several transistors
with higher breakdown ratings, but they went too.—G. S.,
Brookfield, WI.

I think we have a very good clue here. If the set works (safely)
at a greatly reduced line voltage and blows things at normal
voltage, the most likely thing would be a regulator problem.

Check the + 105-volt source with a reduced line voltage. Run
the line voltage up until this voltage reads exactly +105. Now
very carefully increase the line voltage. If this +105 volts goes
UP, watch out!

This indicates that the voltage regulator is not working at all.
Raise the supply voltage and you raise everything in the high-
voltage stage. The most likely cause is a shorted pass transistor.

SOLID-STATE TROUBLES

Have I got a tough dog. Ii’s a solid-state black-and-white TV
set, and I'm not familiar with solid-state sets. | get the full B+
voltage of + 163 at all test points in this circuit. There’s no high
voltage and no low voltages. Can you help?—T. S., Everelti,
MA.

Stand by for an instant course in solid-state troubleshooting.
Your readings show the B+ voltage supply is normal, but it is
obviously drawing no current at all. Check the horizontal-output
transistor with an ohmmeter. With the positive lead to the base,
you should get a low resistance reading to both base and collec-
tor. Reverse the leads and put the negative lead to the base; you
should get a high reading on collector and base. I strongly sus-
pect the transistor (an NPN) is open.

If so, check ALL the loads on the flyback, including the
rectifier diode that develops these voltages for the transistor
circuits. Before you turn the set on after replacing the output
transistor, plug it into a variable voltage transformer. Place the
current meter in series with the B+ voltage, and a DC voltmet-
er across it. Bring the voltage up slowly and watch for any excess
current drain. If you see it, stop and fix it! R-E



Sony Wrote the Book on VTIR—
Now It’s on Tape!

Until now, learning about video recorders meant poring over
very technical textbooks—if you could find them. Or enrolling in a
highly specialized school.

But with the new Sony Basic Video Recording Course, you can
easily learn everything about video tape recording using video itself
as a teaching tool. At your own pace, whenever it’s most convenient
for you. The Sony course clearly demonstrates the theory, operation
and characteristics of every major VTR unit. Including EIAJ,
Betamax, VHS, U-matic, Quad and SMPTE Types A, Band C.

You’ll learn everything from the fundamentals of magnetism to
the sophisticated processes used in color recording. And at the end of
each lesson you'll find a thorough self-review test, so you can be sure
you fully understand each subject before going on to the next one.

You can order a preview tape, individual tapes on a specific
subject or the entire course in Betamax or U-matic format.

I'm interested in learning VTR technology. Please send me:
BASIC VIDEO RECORDING COURSE
(8 cassettes/booklets, customized album and binder supplied)

Betamax 0 F vty 172 T o e A P Lo LS PR A $395.00
(Reg. price $503.00)
S T A e i S S U ey o $487.00

These prices available for limited time only.
INDIVIDUAL LESSONS
(Price per cassette/booklet)

Betamax S0 TN ) v e bl el el S m el K L 8 $61.00

S T T IO Bt A s e o S ey 3 B 2 T $76.00
Circle lesson # and indicate quantity desired in space provided.

(Reg. price $623. 00

| [ WO S| , 4 15 S () Al 1 Af F NS

PREVIEW TAPE
Betamax EliLhr: || B2 hpie i il s st $12.50
U-matic B S s b e Sl $28.00

Add appropriate sales tax and $1.75 per cassette ($14.00 for complete course)
for handling and shipping. (UPS in continental U.S. If outside, add $15.00 for
export charges, plus collect freight charges; special handling is extra.) Make
check or money order payable to Sony Corporation. If charging to your Sony
account, fill in number and enclose purchase order.
For phone orders, call: (213) 537-4300 Ext. 474 or visit your local Sony dealer.

CIRCLE 65 ON FREE INFORMATION CARD

COURSE CONTENTS:

The course consists of eight color video cassettes ranging from
23 to 30 minutes in length and eight supplementary booklets:
1. ELEMENTS OF MAGNETIC RECORDING, 2. VIDEO
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS,
5. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI-
NANCE PROCESSING, 8. COLOR SIGNAL PROCESSING.

The Sony Basic Video Recording Course will make you an
expert on video tape recording. Whether you already own, sell or
service video equipment or just have an electronics background and
want to understand how it really works—this course is what you’ve
been waiting for.

It would be hard to find a better teacher than the leader in the
field—SONY.

We honor VISA or Master Charge via phone or mail.

Name. =1

Address. =

City. r State

ZipGode. = _Phone #

VISA/Master Charge Number Exp. Date
Signature

Mail to: Sony Video Products Company, Tape Production Services, 700 W.
Artesia Blvd., Compton, California 90220.

NOTE: Tapes returnable if defective when received. Please allow two weeks
for delivery.

SONY VIDEO
COMMUNICATIONS

Sony, Betamax and U-matic are registered trademarks of the Sony Corp.
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SWITCHING REGULATOR
continued from page 60
o
crease the output current is to increase
the core volume of the inductor (larger
[

pot core). When attempting to achieve
higher currents, the drive circuitry to the

In one switching transistor may have to be re-
/_ '_\ placed with devices that provide more
base drive to the BU407 (Q1). Recom-

the mended replacement for the 2N3638A

(Q2, Fig. 5) is a 2N2905A; Q3, a

| | . g
2N2222A is useful as it is. Reduce R9 to
aUtO'traCk"‘g 510 ohms and the four 2.2-ohm sense
resistors should be replaced with an

B&K-PRECISION equivalent resistance of .1 ohm.

The step-up configuration (Fig. 4) is NEW CATALOG OF
designed for approximately 24 volts out-
1650 put. This can be altered b;{ replacing RS HARD-TO-FIND
(20K) with another value resistor (or PRECISION TOOLS
potentiometer). The output changes
about 1 volt for every 1000-ohm change dJensen’s new catalog is jam-packed
in RS. with more than 2000 quality items.
The step-down configuration (Fig. 5) Y:o.ur single source for hard-tg-ﬁnd pre-
has a nominal output of about 3.75 volts. cision tools used by electronic techni-

cians, scientists, engineers, instrument

jPuis yelue canibe zaised By replacing the mechanics, schools, laboratories and

Jumper wire shown at the output with a government agencies. This popular
resistor. The output voltage will increase catalog also contains Jensen’s world-

beyond the point where the output volt- famous line of more than 40 tool kits.
age is within 5 volts of the input voltage. Send for your free copy today!

When investigating the inverting mode
(Fig. 6), the polarity of C2 must be JENSEN TOOLS INC.
1230 S PRIEST DR - TEMPE. AZ 85281

Model 1650 $300 reversed from the other modes.
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® Functions as three separate
power supplies

i M
m 5V DC, 5A fixed output TABLE 2 BK ; 2%
B Two separate (A and B) 0 to L |
e DISPLA
25VDC outputs at 0.5A Short: B.C.GH.J.LMT.U \/
= B supply can be setto track Step Up SOLID STATE
A supply directly orin any ratio Short: A,D,LLK,N.O,P,Q.5,W CLOCK/CALENDAR KIT
from 010 100% Inverting 0101 Displays time of day, date or alternate between
m All terminals are fully isolated in Short: B,C,G,H,J,L,M,R,V both automatically. May be connected to 8 ohm
all modes Note that R14 is 360K for this speaker for alarm clock. Operates from 120 VAC 60 Hz
= Outputs may be connected in configuration. In the two oth- $49.95 Walnut case extra, $24.95
X er modes it is called R4 and
series or parallel is 3.6K. AUTO CLOCK CALENDAR KIT
m Fully automatic, current limited E<) s GLﬁrgisﬁgvmﬁ:ﬁEr
overload protection LN e g month and day, or
'ﬂ r sezcorfs.fﬁequin:s c;lr_llly
The B&K-PRECISION 1650 was Table 2 shows which jumpers need to : !%% (anition is off. Also
designed to fill your bench power be installed to create step-up, step-down, g stton et ity
needs for both linear and digital or inverting output. These links are | |$29.95 in compact two-inch
circuitry. The exclusive opto-isolator shown in the component layout diagram | | $39.95 assembled Hasgltiohaeiced
controlled automatic tracking circuit of Fig. 7. _ UNIVERSAL.
allows the B output to precisely track All holes on the board not relieved by DESIGNER
voltage changes of the A supply, artwork should have the wire soldered to
while maintaining complete both top and bottom sides. Components KIT
electrical isolation. with grounded ends have holes for this 6100 Indispensable aid
purpose. Be sure to solder to the top side ‘2°;j;§;“§g,’t§fgsgg,‘;ad_ 5
Available for immediate ground plane. Complete artwork for the SULIE'D‘ s;vitch outputs; : e
s = - . . 5, enerators, .
delivery at your local double sided PC board is prqvlded in 2mume,??5v supply pins. YNER $39.95
B&K-PRECISION distributor. Figs. 8 and 9. If the modulation input Shown with [ﬁgFiEzTi;ng $49.95 assembled
% - gg;l}ﬁllrls not used, solder pins 5 and 6 ;..m-_': SEnbon ﬁdd 52_53 Eerglr_der
= ; i postage and handling.
= : : A
(S ."(P RECISION The 3C8 ferrite material used in the = - EQEEE o
E DYNASCAN pot core for L1 is quite brittle so take care ‘P»}_«", CATALOG [ == 1
i not to drop the parts because they will ‘il’? e )
] Cmosﬁigoﬁﬁ:ggf\l shatter. Also when mounting the core be el ) ol o (= == ]V ]
; : : o —————
) Chicago, lllinois 60635 - 312/889-9087 sure not to Ovemgmfd" bthe mounting e
=] |n Canada: Atlas Electronics, Ontano SCrew as t.hﬂt,, too, cou e the cause of =% reel, f-.
T\ o s Emoire o HioNamaws . Fanvien L1 Y 1803/ Biplessat raare srotlon. . E Redmond, WA 98052 (206) 883-9200
CIRCLE 43 ON FREE INFORMATION CARD CIRCLE 24 ON FREE INFORMATION CARD



LEVEL METER
continued from page 46

DIGITAL CLOCK
continued from page 63

output, and adjust R2 and R16 until the
highest LED lights up at half its maxi-
mum brightness.

To use the PLM as a clipping indicator,
disconnect your speakers from your am-
plifier while leaving the PLM connected
to the output. Dial your tuner to an FM
rock station (these are usually the most
compressed and limited stations) and
turn your volume control all the way up.
Adjust R2 and RI16 until the highest
LED just barely lights up. Then turn
them higher by about 20% of the total
angle they have been turned. When you
reconnect your speakers, the highest
LED will represent transient clipping of
your amplifier.

When using the PLM with a vacuum-
tube amplifier, always connect a load of
approximately the right value (8 ohms for
example) across the output in the first
calibration technique. Vacuum-tube am-
plifiers are not safe to use without a load,
and full-power sinewave testing with
speakers connected isn’t good either for
the speakers or your ears! The second cal-
ibration procedure isn’t of much use with
vacuum-tube amplifiers, as they clip very
differently. This wraps it up. Use and
enjoy! R-E

the proper time, it displays the time by
flashing the digits sequentially through a
single seven-segment display. The se-
quence of digits is: HHxMMzxxx where x
represents a blanked pause period. (The
clock features leading-zero blanking so
the sequence can also be: xHxMMxxx)

The three pushbutton switches on the
front panel are, from left to right, S1, S2
and S3. Switch S1 is a “freeze” button
and will stop the flashing sequence any-
where in its cycle. Switch S2 is the slow-
set button and S3 is fast time set.

Upon plugging in the power transform-
er, the clock comes up in an undefined
state and usually flashes two zeros. Press-
ing S3 for approximately 1 second will
toggle the counters and put the clock in a
correct timekeeping state. Now the cor-
rect time can be set.

This is best done by watching whatever
time is currently sequencing so you can
identify the first hour digit and anticipate
when it will flash again on the next cycle.
By depressing S1 at just the right instant,
you can “capture” the hour digit in the
display and hold it there by continuing to
hold down S1. (This may take a few tries
for someone who has never set the time
before). With the hours digit captured in
the display, simultaneously depressing S3
will advance that digit at the rate of 1

TOP VIEW of the PC board as it appears when
the red plastic panel is removed. The six jump-
ers are clearly visible.

hour per second. When the hours are
properly set, release S3 and S1 to contin-
ue the flashing cycle. Now S1 is used
again, this time to capture the tens of
minutes digit. S2 or S3 may be used to
advance that digit to the proper setting.
Then repeat the procedure once more for
the unit minutes, this time using S2 to set
that digit.

The procedure is complicated to de-
scribe, but with a little practice becomes
very simple to do. This clock “grows on
you” and attracts lots of attention so you
had better be prepared to build others for
your friends. R-E

This chip
changed

your
life.

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.

nderstanding Microprocessors is the latest addition to the Texas Instru-

ments Understanding Series™

All TI Understanding Series books are ideal for those who want to learn
y—without having to devote years to the study.

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.

about today’s technolo

© 1979 Texas Instruments Incorporated

Learning Center. 288 pages. $4.95.

This book
tells you

Understanding Microprocessors.
From the Texas Instruments

Name

1
z
2

80109

[] LCWB161 Basic Electricity and DC Circuits

[] LCB3361 Understanding Solid-State Electronics

[]LCB3311 Understanding Digital Electronics

[[1 LCB4023 Understanding Microprocessors

[ LCB3321 Understanding Calculator Math

Add sales tax, except A

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. dollars only. Include shipping costs.

Prices subject to change without notice. REZB0

Address

Gy, = L1 & e Cratn L Zip_

TEXAS INSTRUMENTS

(o]

$19.95
1026 pages. Building blocks for a

thorough working knowledge of

DC circuits.

te $3.95
270 pages — New 3rd edition.

Individualized approach for learning
microelectronic basics.

$3.95
265 pages. The springboard for a look

into the fascinating world of today's

electronic logic devices, circuits and

systems.

$4.95
288 pages. For the newcomer to

microprocessors. What they are, what

they do and how they work.

£3.95
224 pages. Unlocks the real power of
your handheld calculator — loaded with
practical ag:plicatinns,
, DE, MT, NH, OR.

INCORPORATED
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BE SWITCHED

EXCLUSIVE SHELDAHL
FLEXSWITCH" KIT
Yours for only $10.00

Put your imagination and a scissors to
work to make the switch you want.
Modify the .030 thick, non-tactile panel
into a water/dust resistant switching
module. Kitincludes design guidelines,
instructions, membrane switching
panel, flexcircuit connector, press-on
nomenclature and RFQ checklist.

@ 1980 Sheldahl, Inc

SOUND QUALITY
continued from page 65

parallel sound system, the signal-to-noise
ratio is improved to better than 50 dB
and that when the scene has a predomi-
nantly white background with black let-
tering, the signal-to-noise ratio is still
about 40 dB better than in a conventional
intercarrier sound system.

Siemens recently announced the TDA
4280 IC, a modified version of the TDA
2840 that includes a video output terminal
for feeding video recorders and has elec-
tronic record/play switching circuits that
can be controlled by voltages developed
in the recorder.

We have not found any indication that
quasi-parallel sound technology has been
adapted, or is even being considered, in
the U.S. But, we feel sure that, if this new

T RISy i e U g e T e e e e = ;! : :
| See your local distributor; or order by mail. i feChL‘_lgge S gol;ad 22 promised and hast
E Pleasesendme 16 key kit(s) [Jshort to ground [J crosspoint 1 gzasiipafgllel ras'gu:g . 9;’3 F;;m?:é}e;
| — 9keykit(s) [Cshortto ground [Jcrosspoint | | some mid-1980 and later models, par-
| | enclose $10 in check or money order for each kit order. || ticularly now that network TV sound
I o ll quality has been upgraded and there is a
I AME | valid reason to improve receivers' sound
| ADDRESS [ systems. R-E
I ciTY STATE ZIP !
1 Mall to ] Have regular
Sheldahl Inc | medical check-ups.
| Electrical Products Division H S7EE
| e a P.O. Box 170 | American Heart Association
| Northfield, MN 55057 | We're Fighting For Your Life
e e v e -
Kieps 40 i i
Kleps 30 ’ Kleps 1 i How to Get the Most Out of Your Heath® Computer
i B The Heath Company is the only firm in the computer industry
¥ with an exclusive charter to serve the home user and hobbyist. Its
k- plans for the 80s were the subject of a report in the November

issue of Buss: The Independent Newsletter of Heath Co. Computers.

display 24 lines.

i Kieps 10 - 20 Highlights covered included the future of the HB8, the software
situation, and a half dozen products planned for the new decade.
Buss interviewed Heath's new computer product line manager who
explained that since the firm's takeover by Zenith: "The ball game
has changed and the rules have changed."
How these changes affect users of Heath® computers will be a
primary focus of Buss in the months ahead. Since April 1977 it has
= been covering new computer products coming from Benton Harbor.
Kieps 30 Buss is not a company-controlled publication, so it can deal with
the weaknesses of Heath® products as well as their strengths. It
features news of compatible hardware and software from other

| |
vendors. It emphasizes candid accounts of owners' experiences
with their systems. Their discoveries save readers headaches—and
[ money. Buss also carries hardware modifications developed by
L
i

readers. It recently offered subseribers plans to convert the H9 to

Test probes designed by your needs — Push to seize, push Kieps 40 Recent issues have included: A program to produce lower case
to relea}s; {aB“ '?:DSRSW;"E Ioadpdsl. Traa I ias s formiinals). | gaemmr H14 output from upper case H9 input * Microsoft BASIC review *
nn.g.ts b'anag: ﬂ? oﬁ g:':}; ‘\E’:g Ie‘:; 4-%,,310;1 : 32K & 64K memory boards for H8 * H89 review * H8 bus expansion
lf:p:Zﬂ Same %utg?” long ! i 8. * Local users' groups * H11 software notes * Godbout products for
Kieps 30. Completely flexible. Forked-fongue gripper. Ac- H8 = 8080 Assembly Language Learning Program errors * HS
cepts banana plug or bare lead. 6 long. software sources * FOR SALE listings

Kleps 40. Completely flexible. 3-segment automatic collet Between issues Buss subscribers have another way of getting up-
firmly grips wire ends, PC-board terminals, connector pins. to-date information: a phone number to call for a recorded

Accepts banana plug or plain wire. 6% long. }  Kiens 1 bulletin.
Kleps 1. Economy Kleps for light line work (not lab quality). R P

Buss is mailed first class (by air mail outside North America).

a U.S. bank. Refund guaranteed if not satisfied.
U.S. & Canada Overseas

$ 9.97 $15.00

14.47 20.00

17.87 25.00
Buss

325-E Pennsylvania Ave., S.E.
Washington, DC 20003

5 ;ﬂ:ls:!ﬂil CI\R};ss'a?i?g"t!egrtlgbrod Solisr coration. Moldd | You have the choice of starting with the latest issue or available
Q phenalict Doubles as scribing tool. “Bunch” pin fits banana back issues (about 10). Payment must be in U.S. dollars payable on
Z  jack. Phone tip. 5%2" long.

o Issues

= Write for complete catalog of - test probes, plugs, sockets, 12

QO connectors, earphones, headsets, miniature components. : 18

— Available through your local  prut 10 24

g distributor, or write to: By

= we RYE INDUSTRIES INC.

T e s— 03 Spencer Place, Mamaroneck, N.Y. 10543

A= In Canada: Rye Industries (Canada) Ltd. CIRCLE 56 ON FREE INFORMATION CARD
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SAVE *5

Radio-Electronics

ADAPTIVE NOISE FITER
Hi- sdd-om you bukd

2&[1LL&H hk

AND RECEIV'E
2 YEARS OF
RADIO-ELECTRONICS
AT HOME.

The option is yours! You can have
the next 12 or 24 excitement-
packed issues of Radio-Electronics
delivered to your door each month,
and save up to $5 of the newsstand
price while enjoying the conve-
nience of home delivery. And you'll
enjoy all the news of electronics
you get in Radio-Electronics: proj-
ects to build, new-equipment test
reports, computer technology, ser-
vicing tips, and all your favorite col-
umnists on solid state, hobbies, hi-
fi, servicing and computers. Check
out the money-saving subscription
offers on the coupon below, and
check off the one that suiis you
best. It's the best move you can
make today, or for the next three

years.

Clip & Save Today 1

(please print) 1l

Name

Address

City State ZIP

Indicate the offer you prefer:
[]1 Year—12 issues ONLY $13.00

(You save $2.00 off newsstand price.)
[[]2 Years—24 issues ONLY $25.00

(Save More! $5.00 off newsstand price.)
[] Payment enclosed (Send one extra issue)
[ Bill me
[] Check here if this is a new subscription.

These rates are not guaranteed after 8 months.

[[] Check here if you are extending or renew-
ing your subscription.

Extra Shipping: Canada $3.00 per year, all
other countries $5.00 per year.

Mail to: Radio Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520
BOULDER, COLO. 80322 4080 |
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SATELLITE TV

continited from page 52

sive protractor can be used when ad-
justing the tilt angle.

Remember that the spherical can
look at signals off boresight + 20 de-
grees and with a corresponding reposi-
tioning of the focus point antenna you
can receive different satellites (or al-
ternately look at more than one satel-
lite simultaneously with multiple feed
horns). The same thing is true with the
vertical (‘tilt’) angle. It reciprocates. If
at your location the angle of arrival of
the incoming signal is 34 degrees and
the reflector is vertical (perpendicular
to the earth), the focused energy will
leave the reflector going down towards
the ground at a 34-degree angle as well.
Since this would result in your having
to point the feedhorn antenna ‘up’ at
the reflector at a 34-degree angle, it
might also result in your having to dig
a hole in the ground to properly drop
the feedhorn-antenna 1.5 times the an-
tenna aperture away from the antenna.
The obvious solution is to tilt the an-
tenna back. If the antenna is tilted
back 20 degrees (the base stays on the
ground, the top tilts backward) then
your 34-degree elevation arrival angle
will leave the antenna at an angle of 14
degrees (34-20= 14) with respect to the
ground. This will raise the focus point
up above ground level and reduce the
upward tilt required for the feed an-
tenna. In any case, the same + 20-de-
gree reception ability we find true with
incoming signals left and right of the
boresight line also holds true with the
tilt angle. This simply says that you
must have your tilt angle at least with-
in 20 degrees of the highest arrival (ele-
vation) angle of the incoming signals.
A computer derived chart customized
for your location was footnoted in the
October 1979 issue. You need one be-
fore you can start laying out your an-
tenna!

The feedhorn dimensions are given
in Fig. 10. The feedhorn is flanged so
as to mount directly to the type WR-
229 waveguide flange found on the in-
put side of most LNA’s. Study the
feedhorn drawing shown in Fig. 10
carefully and the photo in Fig. 11 Ma-
terial is galvanized sheet metal and ac-
curacy required is = 0.1 inch.

Note: The preceding material may
not prove sufficiently detailed for the
novice in this field. The Swan Spheri-
cal TVRO Antenna manual is some
30 pages in length and provides com-
plete step-by-step instructions for those
uncomfortable with the brevity of this
quick outline.

Next month we will give details on
construction of the LNA (low noise
amplifier) plus the VTO 8360 tunable
oscillator and GaAs-FET active mixer
assembly. R-E

endeco
soldering &

desoldering
° equipment

SOLDERING

IRON%

Pencil style. Safety light. Two heats — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.

DESOLDEFIING
RONS

Pencil style. Safety light. Some operate at 40w, idle
at 20w. B tip sizes. 2 and 3 wire neoprene cords.

SOLDERING &
DESOLDERING
KITS

Everyiring needed
to solder or de-
solder or both. All
in a handy lifetime metal
box with hasp.

See your distributor or write. ..

Enterprise Development Corp.

5127 E. 65th St. = Indianapolis IN 46220
PHONE (317) 251-123
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A AT

) Send the 8750 kit, $399.00 enclosed.

} Send the 8750 assembled, $499 enclosed.
TELL ME MORE, send the 8750 Assembly &

Using manual, $10 enclosed.

) Send FREE Catalog

()
(
Name:
Address:,
City: State: Zip

Dept. 2-R, 1020W “Wilshire
L " Electronics _Elﬂa_glt-yhOK ?3116

CIRCLE 60 ON FREE INFORMATION CARD
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2 RADIO-ELECTRONICS

More information on new products is available. Use the
Free Information Card inside the back cover.

DIGITAL METER, model LC53, the “'Z Meter'', is
a fully autoranged tester that checks capacitors
and inductors for value and performance ability.
‘Capacitor values are checked from 1 pF to

CIRCLE 151 ON FREE INFORMATION CARD

200,000 uF with 1% accuracy; inductor values are

checked from 1.0 uH to 10 H with 2% accuracy.
A leakage test measures capacitor leakage to

10,000 A in 12 voltage steps. Capacitors are

automatically discharged after the test. The test
also detects dielectric absorption and deformed
capacitors, which can then be reformed by the
power supply. Inductors are checked for quality
by a test that detects faulty coils. The unit can
also check rectifiers and detect breakage in
transmission lines. Price is $695.—Sencore, Inc.,
3200 Sencore Dr., Sioux Falls, SD 57107.

MULTIPLE OUTLET BOXES, is a line of 8 Under-
writers Laboratories’ listed models, some with
special features. These lightweight aluminum
units all have 5 or 9 receptacles, 15-amp circuit
breakers, AC on/off switches, and indicator

CIRCLE 152 ON FREE INFORMATION CARD

Component
Analyzer

component being tested.
Dealer Net $54.95

PTS Servicenter Nearest You.

A

100 *

ue
am

P.O. Box 272 Bloomington, IN 47402

Solid state component tester works in or out of
circuit. Simple hook-up to any standard
oscilloscope. High, medium and low range
switch for matching the impedance of the

See the Yellow Pages for the Stocking Distributor or

PTS ELECTRONICS, INC.
The Only Name You Need To Know

812-824-9331

For

PTS | & o faster
8001}):99 <o service

USE
ZIP
CODE

on
all
mail
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lights. Two models feature surge suppressors
that can absorb excess energy above 130 volts
RMS, and one model has AC motor speed control
for devices up to 6 amps. A fourth unit has a light
dimmer that can control lamps up to 600 watts.
All models include a 6-foot line cord and can be
mounted anywhere. Prices range from $28.50 to
$74.50.—PMC Industries, Inc., 1043 Santa Flor-
encia, Solana Beach, CA 92075.

DIGITAL RESISTANCE SUBSTITUTER, model
RS-200 R-Box, provides fast, error-proof method
of setting resistance from 0 ohm to 9 megohms.
The unit uses 7 color-coded thumbwheel switch-
es to dial in the desired resistance available
across two banana-jack binding posts; the resis-
tors used are 1% tolerance, '4-watt rated and
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serially tied. The model RS-200 comes in a
rugged high-impact plastic case and measures
3% X 3%: X 2"%e-inches. Suggested retail
price: model RS-200, $89.95.—IET Labs, Inc.,
761 Old Country Rd., Westbury, NY 11590.

ANTI-STATIC SPRAY, Stat-Free, eliminates stat-
ic, dust and dirt from electronic equipment with-
out adverse effect on any substance. Can be used
on computer equipment, workbenches and tools
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and is useful on panel meters and oscilloscope
faces to prevent inaccurate readings. Available in
16 ounce cans. Price is $2.98—Chemtronics,
Inc., 681 Old Willets Path, Hauppauge, NY
11787. R-E



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.

PLANS & KITS

CONSTRUCTION plans for profitable business
ideas. Catalog $1.00. GARLING, 438 N. Garfield
Street, Lombard, IL 60148

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

AUDIO mixers, preamps, meters. Schematics,
construction guides. SASE brings free list. PAM
ELECTRONICS, 3424 Memorial St., Alexandria,
VA 22306

BOOST CB/HAM modulation/range. Free infor-
mation—plus plans/kits catalog. “SKIPPER”,
Box 130-F2, Paradise, CA 95969

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Build 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

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. 5till the best for only $74.95

contains
TEST &
EXPERI -

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. MENTER S

EQUIP.

Average 1 minute Saturday call is 21¢.
SCIENTIFIC INSTRUMENTS

DAGE BOX 1054R LIVERMORE CA 94550
TRS-80 controls lights, motors, appliances any-
where in the house with your TRS-80 and BSR
system X-10. Complete plans $5.95. Add 16 input
and output ports plans $7.95. Information $1.00.

DAPAR ELECTRONICS, 17 Jennings St., Spring-
field, MA 01119

NEGATVE ion generator plans. Build yourself
with easy-to-get parts and save 50% to 75%.
Includes ozone check. $5.00 to LUNATRIX, Box
891, Yucaipa, CA 92389

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, M| 48185

NR-2 adaptive noise filter kit as featured in
Radio-Electronics August, September issues.
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
94022

POWER supply, regulated kit, limited supply 5V-1
to 3 amps out, 110V/220V in, all parts in sche-
matic, supplied except PC board and bleeder
lamp. $11.50/unit, plus $2.00 shipping and han-
dling, 6% California tax. SHOCK CO., P.O. Box
4332, Vellajo, CA 94590

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

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 3 4 5
6 7 8 9 10
1 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 "33 34 35

SATELLITE TV

FOR THE HOME

Our receiver lets you get over
75 channels of television
directly from the satellites!:
HBO, Showtime, super sta-
tions, sports and movies from
around the world. Works Anywhere—
FCC licensing no longer required.

—3 WAYS T0 GO

s Buy complete—our 24-channel tunable
receiver, LNA and feed, only $1,600.
* Assemble—our kit, all parts included,
2-day project.
» Construct—from our new step-by-step
plans—SAVE!
Complete details covered in our Home Earth
Station manual. Send $7.95 today (refundable
against any purchase), or call our 24-hr. C.0.D.
Hotline: (305) 869-4283.
SPACECOAST RESEARCH
P.0. Box 442, Depl. T, Altamonte Springs, FL 32701

{
)

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph'D’'s . . . Free revealing details. COUN-
SELING, Box 317-REZ2, Tustin, CA 92680

BROADCASTING! Start your own radio station at
home, school, church! Become a DJI Free infor-
mation. “BROADCASTING", Box 130-F2, Para-
dise, CA 95969

ELECTRONIC MUSIC

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.

'_Iione © CAPACITANCE METER .1pF to 999KuF
n

© FREQUENCY COUNTER 35MHz

kit o SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MHz Xtal — Regulated PS-Five
.8"" Readouts—-Low cost TTL Circuits— Automatic
Decimal Placement-Be AMAZED — Satisfaction
Guaranteed, | Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4''and front panel decal
for $15.29] BAGNALL ELECTRONICS, ".
179 May Street, Fairfield, Conn. 06430

0861 AHvYNHa3d

[==]
1))



* RADIO-ELECTRONICS

Be sure to include sufficient postage.

AM-IM-
STEREO

Convert Your Car Into A Concert Hall! :...

AUTOMATIC RADIO -

— MADE BY THE
' AUTO RADIO
SPECIALISTS!!

l ' 32 for
Shpg.

No. 5744R
UNBELIEVABLE

FACTORY CLOSEQUT! — One of America's largest
independent manufacturers of automobile radios

NEWS ITEM! — Auto stereo has become as sophisti-
cated as home hi-fi — and nearly as expensive. You

ven up which we announced in Nov. 1878 Radio can spend $300 for simple co ts—which

ectronics &Popular Electronics magazines). We've stereo can out of reach for many folks and 2nd
been fortunate in acquiring more of the last auto ra- | cars. If you wantta stereo sound system, you can
dios in production. These are AM-FM-MPX-Stereo start with the purchase O?I $100 radio for only a

sets....designed for new cars. All are tested 100% mere
operational and come with knobs & 5 push buttons, |small
Ideal for installing in your auto, van, camper, boat
or any other place 12 VDC is available.

19.956 at Delta. The radios are designed for
nterior of your car that has the combination
of the hard plastic and soft upholstered surfaces. It
is the perfect radio for a top-sounding stereo system.

SAME RADIO b i
95 ~ AUTOMATIC not stereo! Exc:rl:nto;‘h.:::g;ﬁ:}k:
RADIO-FM Bicks up stations with weak signals!
omplete with

7 2 metal top plate, push
$2 for Shpg. BUY OF A LIFETIME! No.5745R buttons and front bezels,

A
oL

LY

7 AT SURPLUS PRICES!

'# N~ e | Delta No. Size Type Ohms Watis Magnet Mtg. Ctrs. Each
' -’ J&0010R 9x6&  Oval 8 10 2%"Rd. 6% x 4%" $7.95
= Cs730R & Round 8 3 23/8" 55/8 5.95

= M [J60013R 5e Round4&8 12 3"Rd. 3-7/8 7.95

S . \ O60014R 5ee Round4& 8 12 3-%" Rd, 3-7/8 9.95
A B O60011R 4x6 Oval 8 10 2-5/8"Sq.5% x 3" 5.95

- [160026R 4x6  Oval 8 2-3/8"Rd 5% x 3" 5.95

- 2 0
60010 5730 60013 8 High compliance stereo speakers

Quality Speakers For Above Radios ‘ NEW!; |

BUILD YOUR OWN STEREO RADIO.....
KLH:'Tu
END

> M FM-AM

; 5 [ONo, 60006R CONo. 60007R

“The Heart Of A Receiver'....We have acquired a number
of front end tuners.....made for KLH—one of the audio
giants.....for use in its sophisticated receivers. These tuners
contain the mechanical & electronic sections. The elect-
ronic section consists of an RF amplifier, oscillator and
mixer. FM output from the tuner 1s 10.7 MHZ, and the
AM output is 455 KHZ. Both types operate on 12VDC,
and draw approx. 12 ma. Tuning capacitor on FM mod-
els has a vernier for fine tuning. Entire unit is shielded.

2 TYPES AVAILABLE

ner

. High Power TRANSFORMER

This transformer is one of the most versatile high power

transformers we have ever sold. It has 6 heavy duty wind-
LY RARE ings, and a dual tapped primary. It has isolation winding
i rated at over 630 VA, plus 5 other windings. Proper selec-
o FIND! tion of the primary taps will allow the various secondary
¥ voltages to be varied by =1 The transformer may

Delta No. 6996R used on 115 or 230 volts, by utting the primaries in

series or parallel. All output voltages may be reduced half if the primary windings
are placed in series and operated on 115 volts. We provide a data sheet showing
many of the voltage possibilities of this flexible transformer. Listed are the rated
voltages. These currents are extremely conservative. We have wn as much as
Secondary 25% more, still keeping with our own ratings. Wt. 39 Ibs. 6%" x 5%" x 7Tw"

1—115V @55 Amps 3— 15V @45 Amps S5S— 15V @ 5.0 Amps
2— 32V @ 1.4AmMps 4— 11V @ 1.75 Amps 6— 15V & 5.0 Amps

$100
Value

For computers, high power amps,
lab supplies, bench supplies, etc.

MAIL-ORDER ADDRESS

Lt DELTA

ELECTRONICS

- ———— — — = :
| Limited Quantity. 1|
|

) 1t Power Supply
T Kiop. Adjustable (rom |
10.8 to 13 volis. Mig by |
ower Conversion Prods

X

A I CATALOG

176 SECOND AVE.
WALTHAM, MASS.
02154
Minimum Order $5.00

SERRENREAES

7=

&

TEL. (617) 388-4705

Whien in anr area, northeastent Mass, or southern NH. visit our retail ar 7 Oakland St., Amesbiry, Mass.
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MICRO COMPUTERS

TRS-80 micro computers by Radio Shack at 15%
discount. Also have software for business sys-
tems. MICRO MANAGEMENT SYSTEMS, Down-
town Shopping Center Plaza, Cairo, GA 31728
(912) 377-7120

SATELLITE TELEVISION

RECEIVE secret satellite television. Complete
plans $25.00, information $4.40. TELE-TEC, 8688
Royal Drive, Noblesville, IN 46060

INVENTIONS

LEARN how to offer your invention for sale or
license. Free booklet outlines procedures, royalty
rates, requirements. KESSLER SALES CORPO-
RATION, C-312. Fremont, OH 43420

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, efc.

* Our cotolog shows how. Instoll your own
alorm systems and devices and save $555. We
offer FREE write-in engineering service.

LFREE CATALOG ! ess v ok, - Gole

Burdex Security Co. Box 82802-RE Lincoln, Ne. 68501

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

BECOME a semiconductor distributor full or part
time. Here is a rare opportunity to engage yourself
with one of America’s leading suppliers of original
Japanese semiconductors and exact replace-
ment parts. Sell directly to retail outlets, repair
shops, service technicians and manufacturers.
Complete product line, backed up by a 40 million
dollar inventory, priced to sell up to 50% lower
than the leading replacement line. All products
guaranteed. No investment required. Live wires
only. Write to: NEW-TONE ELECTRONICS IN-
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ
07003

NEW tax loopholes discovered. Everyone eligible.
Unique ideas. Free facts. ULC, Box 359 BC, Clark-
ston, GA 30021

WHOLESALE, bearcat scanners, C.B.s, stereos,
speakers, top brands Fuzzbuster, Cobra Presi-
dent, Pioneer, Jenseen, Regencey. $3.00 brings
catalog price list to: T & D Associates, North Side
Square, Paris, IL 61944

The Original FCC Tests-Answars exam manual
that prepares you af home for FCC First and
Second class Radiotelephone licenses, Newly
revised multiple-cholce exams cover all areas
tested on the sciusl FCC exam. Plus "'Self-
Study” Ability Test. Proven! $9.95 postpaid,
Moneyback Guarantes.

commanp PRODUCTIONS § _ PO Box 26348 E

Aadro Engmesting Divaion San Francisco, CA 94126

WANTED

MARCHANT mechanical calculator Model 10MR,
$100.00. LEONARD WOODALL, 3811 Dempster,
Dallas, TX 75211

TREMENDOUS BUYS In New
And Gov’t Surplus Equipment

Dial Telephone “‘SUPER BUY*’

* Save us the lobor costs of cleoning ond
polishing ond save 5155 on stondard diol
felephones. Work on any commercial system,
Complete, | no parts missing | in good
working order. Your choice of desk or wall

models, These ore take-outs from commercial
service [ not toys ). Instructions furnished.

$7.95 o

Wl Ml | (715

Bask odal | #TRIME |
HAWAIL ALASKR, P

PRICH TACH

FREE CATALOG Shew: 1IG SAVINGS On

23 + WICTEOMICE » ILICTRICAL * ALAKM STSTIMG + TILIPHOMEL * PUMPS

4 = * BNOCULARS * CIAN MOTORS + WINCHES + SUNVITING INSTRUMINTS
e TOYIIIIEY © GIMCRATSNS + COMPRIORS * NTBRAULKCS » POWEE T50LS + WILDAM
Bt . roWIN FLANTE - CHIMICAL SPRATIS » TARPAVLM = MANT STHIN

Surplus Center Box 82209-RE Lincoln, Ne. 68501



Low Cost...High Performance

DIGITAL MULTIMETER

et s
153 al ""l

$99'95WIRED

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 5 functions, all arranged in a convenient, easy to
use format. Measurements are displayed on a large 3% digit, 'z 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 precision 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 v to 1000 voits, 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, |et black, rugged ABS case with
convenient retractable 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 Volits, 5 ranges

DC and AC current. 0.1 yAto 20 Amps, 5 ranges

Resistance 0 15! to 20 megohms, 6 ranges

Input protection 1250 volts AC/DC all ranges fuse protected
for overcurremnt:

Input impedance: 10 megohms, DC/AC volts

Display 3% digits, 0.5 inch LED

Accuracy 3 \

Power 4 'C’ cells, optional nicad pack, or AC adapter

Size 6'W x 3"H x 6D

Weight: 2 |bs with batteries

Prices

DM-700 wired + tested $99.95
DM-700 kit form 79.95
AC adapter/charger 495
Nicad battery pack

Probe kit

TERMS: Satislaction guaranteed or
mnnayreiundﬁd COD, add 51.50. Min-
imum order $6.00. Orders under
$10.00, add 5.75. Add 5% lor postage master charge
Inlurance handling. Overgeag, add -,
15%. NY resicients. 8dd 7% ta J

600 mHz COUNTER

$99'95W|RED

The CT-70 breaks the price barrier on lab quality frequency counters.
No longer doyou 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 conveniently
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, orin 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.

Specifications

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 chms,
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 x1%'"H x 512""D

Weight: 1 |b with batteries

Prices
CT-70 wired + tested ..

AC adapter...

Nicad pack with AC adaptericharger
Telescopic whip antenna, BNC plug
Tilt bail assembly... ot

CT-70 Kit Form

I3MISE) ElF}ﬂill]rlI[}S

BOX 4072, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL
(716) 271-6487
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100W 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-
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-ohm
* Frequency response: 10Hz - 100 KHz
« T.H.D.: less than 0.008%
* S/N ratio: better than 80dB
s anul sensﬂ]ivity: xi[gvméxb
= Power supply: = amp

4 TA-1000 KIT
$51.95

Power
transformer
$15.00 each

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 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 pes. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

e MARK IV KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!!
SPECIAL $19.95

= proximity triggere

* voltage triggered

+ mechanically triggered

This alarm 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 itsell

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 2 /V)
25kV *Using HV probe)
DC Current: 50uA, 2.5mA, 25mA,
250mA (500mV drop)
AC Voltage: 15V, 500V, (9k 2 /V)
AC Current: 6mA, 6A (2V and
55mV drop)
Resistance: 10k2 100k2
1M2  5MQ (max. calbtn)
1002 1kl
10k2 50k (mid scale)
10k2  100k2
Load Current: 30mA 3mA 300mA
Load Volfage: 3V 3V
Decibels: —10 to+55dB
Batt Check: 0.9 to 1.5V (102 load)
LED Check: (Available)
Temperature: —50° to +100°C and 0° to 4-200°C
Probe not supplied with T-55D)
Accuracy
DC 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% i.s.d.
AC Voltage/Power above 15V range: +3.5% f.s.d.
AC Current: +=5% f.s.d.
Resistance/Temperature: 3% of arc

Dimensions: 146 x 97 x 28mm thick
Weight: 2409
InsRlEurréent supplied with Batteries 1.5V (UM-3 or

X
Fuse & Spare: 500mA 250V
Temperature Probe: (T-55THD only)

B
9 Steps 4 Colors
: LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark [l 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 rosai:, The power range is
very large, from —30dB to +5dB. The Mark Il1 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

30W - 30W STEREO

HYBRID AMPLIFIER KIT
It works in 12V DC as well! Kit includes 1 PC SANYD
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

: Iess_thg? 0.1% t%lal har-
. monic distortion between
250 PERKIT 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.
$10.50 EA” Stainless reflector with wide angle in-
5 creasing |lumination of the lantern.

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 less
than 0.5% -at full power. Output maximum is 60
watts per channel at 8L Power supply Is 24 - 36V
AC or DC. Complete unit. 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
GL-112N3 Green, Yellow, Red
GL-112M2 Green, Green, Red
GL-112G3 Green, Green, Green

$6.50
)

228 =
FIvsaives

LED DRIVERS

1R 2406G is an |.C. specially designed to drive. 12
LED. The number of LED is lineally illuminated ac-
cording to the control voltage input terminal 21.
Dperating voltage is 9 12V'D.C.  $5.35 EACH

$5.50
$6.50
$6.50

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. ==
$16.50 h m
FLASHER LED

Urinue design combines a jumbo red LED with an I1C
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate

3Hz @ 5V 20mA. __—?)

SW AUDIO AMP KIT

. ' 2 LM 380 with Volume Control
Mty Power Suply 6 18V DC
- ONLY $6.00 EACH

MARK Il SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
ployed 2 I.C., a DPDT relay
with a led indicator. A con-
densor microphone comas
with the kit. The relay can
handle up to 200 watts con-
tact 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

P FEL METERS
A. 0-50UA . £
dI i 9.0 ea.
E. 0-100VDC 9.00 ea.

e——3—=~ " A|| meters white face with black
Tvpe MU-52E  scales. Plastic cover.

2 for $2.20

LCD CLOCK MODULE!
- 0.5" LCO 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.

NIC1200 (12 hr) $24.50 EA.
NIC2400 (24 hr) $26.50 EA.
MINI-SIZED 1.C. AM RADIO
Size smaller than a box of matches!

Receives all AM stations.
Batteries and 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 fime format ® 24 hours alarm audio output
# 59 min. countdown timer ® 10 min. snooze control,

BED) ONLY $7.00 EACH

B B W al! SPECIAL TRANSFORMER
; ;‘EUS FOR CLOCK

$1.50 EACH

CIRCLE 27 ON FREE INFORMATION CARD

12 DC MINI RELAY

SPDT 2 AMP
SPDT 3 AMP
DPDT 2 AMP
APDT 3 AMP

LINEAR SLIDE POT

5002 SINGLE
Metal Case 3" Long S

2 FOR §1.20

CONDENSER MICROPHONE

Sub-Mini Size N
FET Transistor Built-in  $2.50 each é f




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Walt Fluo-
rescent Light Tubes. ldeal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power ftransistor,
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., 58 '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 light switch to
allow vou to see the time in
the dark!
Regular Price $85.50
One Year Full Warranty gFEcIAL $49.95

ANY SOUND DECISIONS!

Solid state sound indicator operating

voltage 6V DC 30xA. Small size ap-
, proximately Y"x1%".

Model EB2116 (Continuous)

" Model EB2126 (Slow Pulse)
$3.60 EACH Model EB2136 (Fast Pulse)

Continuous Siow pulse azl polye

ELECTRET CONDENSER
MICROPHONE W TIE-CLIP

Sensitivity: 65dB -+ 3dB (At 1KHz)

o Impedance: 600 OHM Freq. Response:

. e Material: Aluminum 50 15,000 Hz
Cord: 10 ft. Length $19.50 EACH

ELECTRONIC ALARM SIREN
i COMPLETE UNIT

i Ideal for use as an Alarm Unit

or hookup to your car back-up to
AU-998

make a reverse indicator. Light
Sub Mini Size
& PANEL METER
J 500 UA
ONLY $1.60 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your
& speakers. A must for OCL

¢ circuits:
‘ KIT FORM
$8.75 EA.

Qutput up to 130dB. Voltage sup-
$7.50 plyE 12V
#TRANSFORMERS
ALL 117 VOLT INPUT

30V 4 AMP $8.50 EA.
36V CT 3 AMP $10.50 EA.
48V CT 3 AMP $10.50 EA.
24V CT 3 AMP. $1g,5l! EA.
24V CT 0.8 AMP $2.50 EA.
12V CT 0.5 AMP $2.50 EA.
12V CT 120 MA $1.80 EA.

REGULATED DUAL

VOLTAGE SUPPLY KIT
o 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator |.C.
Kit includes all electro-

nic parts, filter capaci-
A tors, 1.C., heat sinks
L and P.C. board.
‘t ]

$12.50 PER KIT

3 AA size fast charge (4 hours)
NI-CD by Sanyo. All brand new ¥

A—— .
and fresh 450 mah per cell_".r\.
Limited supply. §5.40 PER PAK  *= R

BECKMAN FET
LIQUID CRYSTAL DISPLAY

Overall size 2 x 1.2" 0-5" characters

BeigE

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply ==
16V DC (not included). Power
band with (KF 1% —= 3dB). Volt-

BU
Sugel By age gain 33dB, 20Hz - 20KHz.

Only $18.50

AC POWER SUPPLY

Wall Type Transformer
Output 200 MA
Output 100 MA
Qutput 120 MA
Output 100 MA

12V AC
16V CT AC
BV DC
12V DC

$2.75 EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

SUPER 15 WATT

AUDIO AMP KIT
Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IC, power supply with
power transformer, front Amp with tone control, all
electronic parts as well as PC Board. Less than
05% harmonic distortion at full power V2dB re-
sponse from 20-100,000 Hz.
This amplifier has QUASI —
Complimentary class B out-
put. Output max is watt (10
- watt RMS) at 42. ONLY
* $23.50 each

_ ULTRASONIC
3‘-41 SWITCH KIT

Kit includes the Ullra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $13.50

HICKOK LX303

DIGITAL LCD MULTIMETER
» 3V2 digits display = 200 hours 9Y
battery life = Auto zero; polarlty
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: 0.19 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 watch 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 or
trigger other eircuit for 2 - 10 sec.
(adjustable). |deal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
§$1.75ea. 45V 9V D.LC. 2 for §3.00

PUSH-BUTTON SWITCH
L N/Open Contact

- Color; Red, White, Blue, Green, Black
<. :

/$1.00
N/Close also Available
50¢ each
LARGE QTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

) " 10 pairs — 5 colors Alligator clips on a
22" long lead. |deal for any testing.
$2.20/pack

FM WIRELESS MIC KIT

It is not a pack of cigarettes. It is a
new FM wireless mic kitl 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

2 FORMULA INTERNATIONAL INC.

reflective type.

Model 737-01 — for clock 4 digits with

PM, alarm, snooze, colen indicators.

Model 739-04 — for panel meter 4

digits.

Model 739-03 — for panel meter 3z

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
POWER SUPPLY KIT
0-30V D.C. REGULATED

Uses UAT23 and ZN3055 Power £

TR output can be adjusted from Wi

0-30V, 2 AMP. Complete with PC a

board and all electronic parts.

Transformer for Power Supply, 0-30 Power Supply

2 AMP 24V x 2 $8.50 $10.50 each

1.C. TEST CLIPS
Same as the E-Z clips
With 207 Long Leads 270 -5 Sy
In Black and Red Colors per pair
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

dip; we supply the datas. $2.90 EACH m

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay
§5.50 each
1 WATT AUDIO AMP/~

All parts are pre-assembled on a 1

mini PG Board. Supply Voltage 6

9V D.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

let you tailor your own frequency supplies to eli-

minate power fluctuation!

Specifications: « T.H.D. less than .005% -+ T.L.M.

less than .005% - Frequency response: DC to 100KHz

-+(0.5dB + RIAA deviation: =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 @ 50Hz/treble =10dB

@ 15Hz - Power supply: =24 D.C. @ 0.5A

Kit comes with regulated power supply, all you need

is a 48V C.T. transformer @ 0.5A, -

ONLY §44.50

X'former

SOLID STATE
ELECTRONIC BUZZER

. @_“?
$1.50 eac

2/80

Mini size 17 x %" x 3"
Supply voltage 1.5V - 12V
|deal for Alarm or Tone Indicator

TRIFPING AND HANDLING CHARGES Send $1.00
\nder H%s&_n_nl_miﬂﬂ.muf_ul. For Detaied

L1 I 1% Catalogue

e

nimurn Order $TO,00/CaNT, Hesldents Add aTes Tax 5

‘ Phene Orders Accepted an Visa or MC ONLY, NO C.0.D./Store Hours 10-7 Mon. thru Sat.
1260 HA\HTHORNE CA 50250

IHONE [2I3' !73 1’]!

j= =)
= (213) 6795162
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& RADIO-ELECTRONICS

Buyers Worldwide Are Clamoring For Our

1¢ MORE GETS U 2

40-TWO WATT RESISTORS, carbo-films, carbons, some 5%ers, (#456)
50-TERMINAL STRIPS, asst'd solder and screw types, 2 lugs & up, (#33.
1-WATCH GUTS, LED, who knows how good, micro-digital bonanza, (#
10-1000V 1A RECTIFIERS, 1N4007, epoxy case, I leads, {#5926) ......., 1
6-25 WATT PLASTIC POWER, ZN6100 series, TO-220, 200bvcho, 3A, (#1786)
4-CALCULATOR AC JACKS, 3 terminals, takes mini plug, (#2316) ..
65-PRE-FORM s WATTERS, popular values, for PC appl. (#2444} ..
200-PC BOARD PARTS, boards loaded w/100% paris, hobby bonanza, (#5946)
40-LOW NOISE RESISTORS, 1/8 & 1/2 W, oxide & magnelic film, (#220) ...
40pc-SEMI-CON SURPRISE, asst. zeners, diodes, etc. untested, (#2226) ...
20-TRANSISTOR ELECTROLYTICS, asst. vollages from 5-100 mid, (#453) ..
1-LASCR OPTO COUPLER, type H11C3, mini dip, (#5700] a
10-UPRIGHT ELECTROS, 100% asst'd values and voltages, (#5900}
2-GE 3W AUDIO AMP, type PA-263 IL chip, mona, (#1522)
1-MERCURY TILT SWITCH, N.C. rated 24VDC & .05A, w/leads, (#5686) ...
50-CAP SPECIAL, asst. values in mylar, mica, ceramic, disc, etc, (#3775) ...
40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, |«5668,
A0-PLASTIC TRANSISTORS, asst'd untested and hobby, (#2604A) . .
6-6Y INDICATORS, w/leads, test lamp manufacturers excess, (#5893
4-12 YOLT LAMPS, w/leads, popular voltage, 100's of uses, (#5942)
1-12 VD C SOLENOQID, similar to Guardian 16-P, w/plunger, %" stroke, (#6013}
1-TV/AUDIO SHIELDED CABLE, 2 cond. 15 ft, w/RCA phane plugs, (#5812) .
10-POWER TAB TRANSISTORS, NPN, plastic, TO-220, (#5629) .
6-PRECISION TRIM POTS, asst'd singles and multi-turns, untes
20-1N4148, 4 NANO, SWITCHING DIODE, axial leads 10mA, 100%, (#3000
2-5.1V STUD ZENER, 10W, DO-4, 5% tol. Motorola 10M5 or equiv. (#5287)
4-PUSHBUTTON ALARM SWITCH, 125 VAC 1A 5PST, NC, (#5289) 1
6-CABLE & PLUG SET, 2 cond. 3.5mm mini plug w/6'polarized cable, (#5737)
5-SUPER' 2N2222_ NPN, ICBO:60V, hfe:100 1W i 2A, T0-92, 100%, (#5952)
10-RESISTOR NETWORKS, assorted values in dips and singles, (#5699 .. ..
4-VARACTOR DJODES, var, tuner capacitance, 20-50 pi. (#5887} -
50-PRECISION RESISTORS, V3, 1, & 2 walts. 1%, assorted types, (#363) ...,
BO-CERAMIC CAPS, asst'd val. & styles, incl; tubulars, NPO's, etc., (#590) . .
30-MOLEX CONNECTORS, nylon, asst'd styles, colors, & # of cond. (#5835)
4-ROCKER SWITCHES, DPFDT, solder eyelet terminals, (#3302) ,
1-RELAY. BABCOCK 6VDC, SPST, plastic case (#5807) .
1-25 AMP BRIDGE RECTIFIER, 50 volis, 100% (#5948)
50-1N4000 RECTIFIERS, epoxy, axial leads, untested, (#2594
30pc.-HEAT SHRINK, Thermo-fit, useiul asst. of sizes, shrinks 60 for 1.30
10-5LIDE SWITCHES, SPST, SPDT, etc. all shapes and sizes, (#5927) N5k 20 for 1.30
25-DTL's, 100% prime, asst'd ilip flops, etc., marked, (#3709) .. ., % 50 for 1.30
10-MAN-3's, 7 segment, w/bubble magnifier, 100% material, (+3842) . 20 for 1,30
4-PL-259 COAX PLUG, mates to 50-239, Am henol, 1£5221) .. B for 1.30
1-LITE SENSITIVE UNIJUNCTION TRANSISTOR, programmabl 19 EORLE 2 for 1.30
100-PRE-FORMED V: WATTERS, popular values, some 5 & 10 %ers, (#1060) 1,29 200 for 1.30
4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, (#3276) ...vae 8 for 1.30
| 40-POWER RESISTORS, assorted types, includes 2 to 10 watte; . (2228
15-NE-2 LAMPS, neon red, for 110VAC, less resistor, (#1435 1
30-"CRIMP-ON'"" TERMINALS, rings and spades, for # 12-20 wire, (#3955) .
50-ONE-WATT RESISTORS. popular assorl, some 5%ers, 100's of uses, (#3844)
30-FT. WIRE-WRAP WIRE, 30 gauge, insulated, continuous length, (#3803) ..
6-5PDT MICRC SLIDE SWITCH, only 3/7" cube, for PC mount, (#3429) .,
10-PR.-RCA PLUGS & JACKS, for audio, speakers, efc., (#402) i -
5-IN3055 HOBBY TRANSISTORS, TO-3, (=3771)
6-5INGLE PIN MICRO GREEN LEDS, 3V, 10 mils, pin heads', 100%, (#€126)
6-|UMBO RED LEDS, 1.5-3 V @ 10 mA. 100% malerial, 100's of uses, (#2135}
6-MAGNETIC DISCS, shatter-resistant Plastalloy, 13/16" dia, (#6099} .
5-PHOTO CELLS. Vactec 900, disc type, R: 2K ohm (dark) w/leads, (¥6
1-12¥DC SPDT RELAY, 180 ohm coil, 25 mA, 1x1x1%" sealed (#5937)
10-VOLUME CONTROLS, asst. values, audio, and switch too! (#392) .,
60-PREFORMED DISC CAPS, handy assortment of values, marked, (#1181
10-AXIAL ELECTROS, assorted values and capacitance, (#5901) . .
2-DOUBLE-SIDED PC BOARDS, 3"'x12" high qul[itr G-10 glass, (# w5
B0-TUBULAR CAPACITORS, asst'd 100mm?lo -1mi to 600 WVDC, (#354219)
6-MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., (#1258) ..
10-TANTALUM ELECTROS, asst'd mi al, hermetically sealed, (#5848) . .
50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst'd values, (#437)
60-COILS & CHOKES, asst'd RF, OSC, IF, parasitic lypes, (#35A297)
6-SWITCHCRAFT PHONO JACKS, hi-Q, chasis mount, teflon base, (#5119) .
30-5UBMINI IF TRANSFORMERS, asst. slug tuned, shielded, (#35A9)
40-ADJUSTABLE FERRITE CORES, center cut lor hex adjust, (#5701) .
10-PC TRIMPOTS, screwdriver adjust, assorted values, (#3346) .
25-4'" CABLE TIES, plastic, like Ty-wrap style, (#5217)
] 5-CRYSTALS, may include; CB, ham various shapes and sizes, (#5716)
! 3-MICRO SWITCHES, SPST, NO conlacts, plunger style, solder 1abs, (#5785)
J B5-MOLEX SOCKETS, "'on-a-strip”, for 8- 40 pin ICs  (#1609)
] 6-PAIRS 9V BATTERY CLIPS, w/red & black color-coded leads, (#2852) ,
6-LM340T VOLTAGE REGULATORS, 5 to 24 volts, T0O-220, (#5897) .
40-POLY3TYRENE CAPACITORS, asst'd values and voltages, (9105
15-THERMISTORS, resistors that change with the temperalure, (#20
65-'s WATT RESISTORS, asst'd values, metal film, marked, (#5797} ,
10-MODULAR SWITCHES, Cenlralab “push-on'' type, up to 4PDT, ( .
5-"MOTORS MOTORS", small h speed, asst'd sizes, 3-6VDC, (¥2551) ..
50-MICAS assl. sizes-n-shapes, sil P %373 .. i
10-TRANSJSTOR SOCKETS, for npn and Iypes, (#3845) Al 20 for 1.30
4-HOBBY VOLTAGE REGULATORS, LM-309, 320, 340's, TO-3, A A b B for 1.30
12-PANEL SWITCHES, assorted slides, rotaries, modulars, elc. (#295) .. Ly 24 for 1.30
60-RESISTOR SPECIAL, % to 1 walt, carbons, carbo-films, etc. (#35896 120 for 1.30
65-HALF WATT RESISTORS, asstd. carbons, carbo-films, various values, 130 for 1.30
10-SINGLE PIN MV-54 MICRO-MINI LEDS |, diffused red lens, (=1802) 20 for 1.30
15-HUMBUCKER CONTROLS, assorted values. manufacturers dump, (#3807 10 for 1,30

B0 for 1.30
100 for 1.30
2 for 1.30
20 for 1.30
12 for 1.30
B for 1.30
130 for 1.30
400 for 1.30
80 for 1.30
B0 for 1.30
40 for 1.30
2 for 1.30
20 for 1.30
4 for 1.30
2 for 1.30
100 for 1.30
80 for 1.30
B0 for 1.30
12 for 1.30
8 for 1.30
2 for 1.30
2 for 1.30
20 for 1,30
12 for 1.30
40 for 1.30
4 for 1.30
B for 1.30
12 for 1,30
10 for 1.30
20 for 1,30
# for 1.30
100 for 1.30
120 for 1.30
&0 for 1.30
B for 1.30
2 for 1.30
2 for 1.30
100 for 1.30
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80 for 1.30

30 for 1.30
60 for 1.30
100 for 1.30
60 for 1.30
12 for 1.30
20 for 1.30
10 for 1.30
12 for 1.30
12 for 1.30
12 for 1.30
10 for 1,30

2 for 1.30
20 for 1.30
120 for 1,30
20 for 1.30

4 for 1.30
120 for 1.30
12 for 1.30
20 for 1.30
100 for 1.30
120 for 1.30
12 for 1.30
60 for 1.30
80 for 1.30
20 for 1.30
50 for 1.30
10 for 1.30

b for 1.30
130 for 1.30
12 for 1,30
12 for 130
BO for 1.30
30 for 1.30
130 for 1.30
20 for 1.30
10 for 1.30
100 for 1.30
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O 1-POWER TAB TRIAC , 100% prime, 400V 10A TO-220, (#6216) 2 for 1.30

ULTRASONIC
DENSER MIKE 0 TRANSDUCER

1% pie x ¥ S2CUSITS

53.98 Each
2 for 53.99

CTIEPIN 1 &

Metsl encased. i
amnidirectional Freguency

reaponse 20000000 Hr Less Lie S
pin or lapel clip Bili ahm imps
dunce. |5 VDO Cat. Me. 57 30

DELTRONIKS

1. EMM 4200A, 4K Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day guaran-
teed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea.,
32/%$160.00, 300 pieces or more $4.50 ea.
2. 16K Dynamic RAMs (200 ns) for TRS-80,
Apple Il, Sorcerer. Removed from memory
boards. Gtd. good. Set of 8 chips (ltd.

DON’T
FORGET

QY ) i e s s e s DB 2100
3. Power SCR’s (GEC50A) 100 volts @ 110
AMPS.Sies e T e phig5tear

4. Squirrel Cage Fans (Howard).. $7.00 ea.
5. Power Diode 1N1202A, 200 volt @ 12
AMpL et il fori$ .00
6. LM 323 5 Volt 3 amps, voltage regulator
4.95 each or 10/45.00.

7. Super Saver. Micro PD411, Ceramic 4K x
USE 1 dynamic RAMs. .................... 8 for $10.00.

YOUR
S
READER R S

service  |EJELTRONIKS

CARD 5151 BUFORD HIGHWAY .02
ATLANTA, GA 30340
404-458-4690

CIRCLE 48 ON FREE INFORMATION CARD

HY - GA[N ONE A:I:EgAN DIT

Take one hand command of your mobile or base rig
with Hy-Gain's One Arm Handit Mike ON/OFF,
VOLUME, SQUELCH, CHANNEL SELECTOR,
SPEAKER, and DIGITAL DISPLAY are all conve
niently located where your flingers do the talking
Comen with B Tt multi conductor. tolor coded, coiled
cable, iseparate) for eany inlegration into any Lype of
rig. Size: 4147 x 2067 x 14" Wi 90z Ne. 92CUSESS

HOW TO ORDER
SEND FOR FREE CATALOG Ws honor MASTERCHARGE, VISA, check, and COD,

® [25% down). Order by phens or mall. Minlmum order $&.
Phnc[ nnt; C-ialllu. l‘:u:;'lnzfu.lu ‘: month of
L] izine. Canadlian; s o
P.O. BOX 942- R2 fands]. Excess will ba faturned, TERRRR: o00 poctans
S0. LYNNFIELD, MA 01940 RATED: Net-30. Phone: (617} 245-3828

S

CIRCLE 34 ON FREE INFORMATION CARD

- agee eo ]
[ ooy

Electricity from the sun.

5 Volt panel "4 amp $50 2.5 Volt panel . amp $40
GIANT 3% inch cell, delivers 1 amp $8.50

Above cell with special motor & prop, runs in sun $10.25

LOGIC power supplies, unused, solid state construction.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
5 volt 35 amp $50 12 Volt 15 amp $40

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

SEE IN THE
DARKNESS e

IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Sold as is........................ $600.00

Shipping exira on all merchandise L9
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 14 ON FREE INFORMATION CARD



DIGI-KEY TR 300-346.51 44§

CORPORATION FREE
Quality Electronic Components 218-681-6674 [,

N'T FORGET OUR I1.C.’S « RESISTORS s TRANSISTORS e CAPACITORS o DIODES s I.C. SOCKETS & PINS » SWITCHES
CLOCK MODULES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES « DRAFTING SUPPLIES
DISCOUNTS WHEN COMPARING PRICES DATABOOKS » HEAT SINKS s WIRE » TOOLS... AND MORE... WRITE FOR FREE CATALOG........

TIME-TEMPERATURE TEXAS INSTRUMENTS INTEGRATED CIRCUI ' WIRE. WRAPPING WIRE
BrlR TASRATIRE I.C. SOCKETS A CU TS IIREWRAPPING WIRE PANASONIC ELECTROLITIC CAPACITORS

. —r - - | *‘ - Wire fu Wies Wrapping, AWG-20 (0,15 MM} ETHAR
USER PRO MMABLE FOR: i '..m.u'm,-,-l-pwwrnn(m

r ok

e

-
- e T 4 B —
EOLD INLAT SOLDIR TAIL T i 3 it Digi-Keoy Means Quality Preducts, Toll
Mt toid ey

1OUR CHOICI — TIN 08 6D
S i e ol
ENETEUMINTS GUALITT

T i
DG LAY il N o
S O 41 W TE Fi Watts, Postage Paid Invelopa: 0/ 29V a TH T ¥
Digi-Key Accopts: * MASTERCHARGE » VISA b M M 1. ne
+ EHICKS * MOMEY ORDIRS S0V 1l 4 38 Nod
oV L M oIM s
5% CARBON FILM RESISTORS p=ii o L o
Ya WATT RESISTOR ASSORTMENTS W o @ aid M
r i o Feelbd ] & 48 w0
e seriptinn 330/4V. M OIM 9%
cutdsalal 333/10V I no
W4 e ) hed 18 L e = 18 2 3% an
N st 1 12 A 7w i 78
RET25 ton ruys 18 mageam (301 e g 1235V o4 ma
- 230,40V n 1.5
478 W3l ot ne
1w nny 2 1% 7 4
1w MU & am on
n-u dpull- i Bw B o4n n
mivet el i o131 42 3B &
70 50¥ S 15
5 o ey aE § i@
10 5 44
fany °"J‘:""""‘" el 1000 14V N s im
#e reend dual i Hima bradn 1000125V honP w oM
+ Wirs mrap pasis hatd te res pasitien ol B13° presidiey = L P 1000 35V W oz M e
Mree paeitien of 030" an beerds bor sMisiant sutemetis & e W [ O ams
h W inppieg " - o 4 a3
50
O

5%
R

TIM PLATID WIRE WRAP
1 19

33

EESTEBALBEERSAGE
3t 14

¥ ABE e

£

i
Pl 1 5y 054 et o8 14 bt . pmpagears g
WOw 1o Sepex —

2XITRRET

REguuue

CECTETT

miipne

YuENyE

e

ez
majnzen

TS

MOLEX I.C. SOCKET PINS

S/00" BIM 39/ 275.00)30M
TEXAS INSTRUMENTS GOLD
EDGEBOARD CONNECTORS

e e o

WAL SERIZEERE

THE "PROGRAMMABLE"
CLOCK MODULE

258

MagmEcys

AR B
S12aRE=RR

ni3 e
* 50 (Wica Wrap] to 73 [vabder Tull) micen-inches gaid inley 4 | PANASONIC METALLIZED POLYESTER
lllc e Al A b prerll it il I CAPACITORS
+ Coppersckel-tn CA 725 stay. " ' 0 Y 268 WOE phes s 1% TOLIRANCE
434N i s £

A4 0 0¢]
FI.ISSII MINIBOX MITI.I.I.II D POI.Y!S'I’I!
DIGLKEY nccwu oneexs, ] CAPACITORS | FAHISDNI( ::5;:3:;‘;? IIHIM.LIM
mAsr[HcHAnm VISA,COD'S.
MONEY ORDER! 1 i 0 A ’ i Valups Prasss. L b ol
: - \ T

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!
Digi-Key Stocks HANDLING 'f.':;'r:'rfiﬂf:é? VOLUME
The Enti -
AP Praducts Line [P TRMR 727 DISCOUNT | i g8
bbbl $ 0.00-$9.99... Add $2.00 $ 0.00499.99...... WeT i3 ety o - el
STRANDED 10.00-525.00 . . Add $0.75 " & 100.00-5249.99 . Less 10% H52408 PANASONIC ulsc cnnctmﬁ
HOOK UP WIRE 25.00-549.99 . Add 50.50 7 $ 250.00-5499.99 . Less 15 3
e 50.00-599.99 . Add $0.25 - . ' 500,00-5999.99 . Less 20
100.

U‘E‘-CLDEH:H 00L& Up ...MNoCh . = $1000.00% Up. . . . Less 25%

* 12 VDC — hdwal for Car, [ HARDWARE | Ordars Atceptod by Phone or Mail
s + COD = Chack * Momey Orde
(218

DIGI-KEY

CORPORATION

ronic Component
:::};;5; ! Falls, MN 56701 (218) 681-6674
-
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INTERNATIONAL ELECTRONICS UNLIMITED
10/$1.00
25/52.00
100/$7.50

JUMBO RED LED
.20" diffused

.A" ORANGE LED DISPLAY
7 segment RHD

MAN4610 - common anode

MAN4640 - common cathode

$1.19ea
10/47.95
25/$17.50
100/$65.00

$.8%a
10/45.95

$.9%a
10/57.95
25/%$17.50
100/$65.00

ICRO
ART

MOTION DETECTOR BRAND NEW ITEM
Completely assembled on circuit board FREQUENCY COUNTER CHIP
with capatitors ICM 7225 IPL
Specs and application nofes included—4 95 {40 pin), with on board dividers.
NT 1 2% 15" case with ming tabs/3.00 decoders/drivers. 18 95-specs included

CRYSTALS — 3.579545 MHz 99¢

SUBMIN RED LED
-125" diffused

4" ORANGE overfiow 11
MAN463D - common anode

.3" RED.LED DISPLAY
7 segment RHD

XAN72 (MANT2 equiv)
common anode

JUMBO GREEN LED
20" diffused

7/51.00

25/82.85
SUBMIN GREEN LED
.125" diffused 100/89.75

VOLTAGE COMPARATOR §.69%a

TTL {prime)
T447 7474, 7492 - any 3/1.00

LM311 8 pin DIP  10/$5.90 3" RED LED DISPLAY  $.79a 5.0.MHx 285
100/$47.50 7 segment RHD 10/$6.95 S looiuuno}s%ﬂ e 555 un RCHILD
) : reen, 7/ ellow ed, 10/ timers — 85¢_7/5.00
UART 16028 _$3.95ea 10/$35.00 100/$275.00)) "7 4R comon cathode 25/816.25 1001300 100/1300 _100/900 s
CLOCK CAIP MM5375AA  $1.95 MOUNTING CLIPS—1271 00 {comp. grade), 15/1.00
4-6 digit 60hz 12hr 10/8] RETRIGGERABLE MONOSTABLE $.40ea B L Ll L ZENER DIDDES
alarm 24 pin 100/$150.00 BULTIVIBRATOR - ONE SHOT 10/$3.50 37/35¢ - 67/1.43 (specify ann or catki) 20V 1 amp 1071 00
9601 14 pin DIP 100/%25.00 LAMPS
CLOCK CHIP MH5385N §1.65e2 7 " clear wilh 12" leads, 3/1.00 B e oA 00
4 digit 50/60hz 12hr 104'5" 50 DUAL ONE SHOT DIPPED TANTALUMS —
alarm 40 pin e 100- 70 5602 16 pin DIP 47,4 35V (1" leads) 10/1 00 LINEAR
DUAL DIFFERENTIAL COMPARATOR 5.95 SUPER SUB MINI LYTICS
LM1414 14 pin DIP 10/36.50 JLereddeads bEN chicon) oo 0 Wi 8
100/$75.00 1000 50V (137 L x5 W), 75¢ or IO«E 00 [(M30IAN 30 LMI305 115
Tl 25 7 L W, 107810 LM 307H 50 [M1307 60
QUAD PROGRAHMABLE OP AMP  $1.75 LM 307 30 (MI307E 90
XR8202 16 pin DIP 10/$15.00 COMPUTER GRADE TWIST LOCKS LM 308H 85 (MI3I0 175
100/$125.00 3200 50V {deal for {mnev supples) 1 00 LM 308 a5 LM 1391 2.00
METAL FILM RESISTORS 1000ut SOV—1.00 1000 185V—2.00 LM 310 30 (MI4ld 150
DI0DES 1% 1/4w std. decade values DISCS LM 311H 80 LM 1800 70
TN4148 400mw  15/$1.00 100/$5.00 10 ohm - 475K, 1M ohm 1/8w only 001 1KV 25/1.00, .1 50V 15/1.00 O LR T S W A0S Sl
1K4001 rectifier 12/$1.00 100/%7.00 [l Total Qty. Each pk-10 pk-25 pk-100 C & KSWITCH o 353;‘ T e R
1N4007 rectifier 10/$1.00 100/$9.00 9" $§.25 1.75 2.25 7.50 square mini mom P.8./panel mt 100 =
2 G e (M320K12 110 [(M1830 225
3 : 2 ; TV Knobs 1M 324 110 IM1Bdl 250
SHIFT REGISTERS o 1071.00 LM 325 135 IMI1848 200
IM339) 100 M 1883 250
tri-state dual 100°bit static [l EEEON FILM RES IS TORS G e At AmiLY o0 SECHABNESS LS [(M3%0K12 100 (M211L 115
2510 - 14 pin 5% 1/4w or 1/2w 1.75 for 25" calor picture tube. with spark gap M 34112 a0 M 2113 178
tri-state dual 200 bit static 1 0m - 5.64 ohn 5.6H ohm ~ 15M ohm 1/2w only Self adhesive rubber bumpers (M343H 350 (M2907 200
2511 - 14 pin Total Qty. Each pk-10 pk-100 pk-1000 1M 373 250 IM217 200
10/$5.00 ZEISILSD 100/$35.00 1-1000 $.10 .45 3.00 6.3V 1.2 Amp Transformer—1.75 LM 377 200 LM 3046 60
1000- .10 .40 2,50 20 .00 100K OHM POT by C15 Lt 380 !DE (M3054 150
. . i | lon shaft, 4, L 1.2 LM
1024 bit dynamic reg/accum Payment by check, M.0., UPS-COD, M/C l""'“?'h;’;‘;‘é;;f:’z' £t 1M 384 et B a0
5013 - 8 pin or VISA. Add $1.00 shipping/handling 0 150 LM 386 120 LM 3067 250
512 bit d}'"a"“c bi-polar comp in US, Canada & Mexico. Other countries - LM 389 1.20 LM 3070 250
5016 - 8 p $1.00 + 5% of order. California residents 8035 Microprocessor. 1700 LM 390 165 IM3071 200
10/%7.50 25!513 50 100/$35.00 add sales tax. Minimum order $10.00 INTERFACE CHIP-D8243 Lz ;:gm 233 m gg;g igg

TRANSTSTORS

16 line 1/0 extender for all single chip u Ps
INTERNATIONAL ELECTRONICS UNLIMITED A

225 BROADWAY, JACKSON, CA 95642
phone 209 223 3870

2N3904 NPN T0-92 10/$1.50
2N3906 PNP TO-92 25/%$3.00
100/$11.00

Terms: MICRO-MART accepts Visa. MC. and telephone COD'S Foreu]n Drnexs 55000 m|r||r.num plus
shipping-US funds only. Orders under §10.00 include $2 00 fo
guaranieed or money refunded Immediate shipping N.J resments add 5% sales 1aa

MICRO-MART ® 552 SUMMIT AVE., WESTFIELD, N.J. 07090 e (201) 654-6008
CIRCLE 33 ON FREE INFORMATION CARD
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ALARM CLOCK KITS:
4 Digit .5”
Here it is! The first of several quality kits we have been asked
for: Here is what you get — unbelievable as it may sound...

We bought 350,000 LED's.
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
Bl - Polar LED 59¢ ea. or 10 for $5

RADIO-ELECTRONICS

(1]
L

National - 5375AA Clock Chip
Bowmar Clock Stick Readout (L.E.D.) 4 digit - 1/2"

Transitors \
Push Buttons for time set NEW -

Toggle Switches for alarm
Filter cap

P.C. Board $2.25
Plug In

k.

1N4000 series diodes
1N4148

Disc caps

Resistors
Transducer (Speaker) for Alarm
LED Lamp for alarm indicator

D.C. MODEL

Same as above except it includes 60 Hz timebase.
This Kit Includes:

National 5375AA Clock Chip

Bowmar Clock Stick Readout - (L.E.D.) 4 digit - 1/2"

Transistors

Push Buttons for time set

Disc caps

Resistors

MOV

60 Hz time base
P.C. Board

ok *“"hc

na
—_ DN = - NN W

oROER
K-
cr-A00°

$2.25

LAB-BENCH VARIABLE POWER SUPPLY KIT
5 to 20 VDC at 1 AMP. Short circuit protected by current
limit. Uses IC regulator and 10 AMP Power Darlington. Very
good regulation and low ripple. Kit includes PC Board, all
parts, large heatsink and shielded transformer. 50 MV. TYP.

Regulation. $15.99 KIT

Sonalert® on P.C. Board

Direct from a radar detector manufacturer! 4-741 on aboard
- plus 12 capacitors, trim pot and many usable components
plus a Mallory Sonalert® - well worth the price of the board

alone - while they last - $2.50 ea.

Transformer $1.50

MICRO MINI
TOGGLE SWITCHES

6 for $5 with hardware.

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE |1
VERY LIMITED STOCK! “MAGAZINE SPECIAL” - 8/$79.50

Digital Research: Parts
(OF TEXAS)
P.O. BOX 401247B GARLAND, TEXAS 75040 = (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. Foreign orders (except Canada) add 20% P&H. 90 Day Maney
Back Guarantee on all items. Write for our free catalog full of many useful
bargains




Logic Probe

= Compact circult powered =
Detects pulses as short as 50
jesec m OTLTIL HTL.CMOS
compatibility
Model 2001
$4495 Reg. $185.95
= Sine-_ square-
inangle- and
separate TTL

. Square wave
Model LP-1 0%

100 MHz 8-Digit Counter

CONTMUNIAL SMTULIES COMOBAY

o= —

Function Generator
$15795

Capacitance
F= 10 ranges !

= [}.5% accuracy

= 20 Hz to 100 MHz range = LED rlvs:)la\ I"1 I'E'E!E[ID
= Fully automatic g, L. %
Model MAX100 smugnﬂ 31 2750 =

Preassemhled Proto
Boards
Model
e 154995
Fully assembled breadboard
contains four OT-595 sockets
seven (T-598 bus sirips and four
S-way binding posts

3'2-Digit 0.1% Digital
Capacitance Meter
= 9 ranges from 1599 pF 1o 199.9 uF N

= (.1% of reading accuracy = Auto
overand under range indication

Supplies
= Reguiated

= Short-proof
Reg. 154,95

/L Y

51 2995 MndzIPB:ZMA
EEEE 1060 3001

Reg. $190.00

*170

Proto Board with
Built-in Power o

Model 2815

Dual Trace 5" 30 MHz
Triggered Scope

= Rise time 11.7 nS or

less = Built-in signal
delay line = Fat

respanse wilh smootl
roliofi past 30 MHz =
5mV/em vertical sensitivity

Probes included

Portable Digital

Call for Discount Prices

DIGITAL MULTIMETEHS

H

Sinclair
PDM 35

/,' Reg $68.05

84995

Hn:kok
LX 303

- Beckman

Err——

battery life

Meter

= Measuies capaatance from
0.1pF to 1 Farad = Resolves lo
ot

i

LEADER
Model 820

3'%-Digit DMM

with LCD Readout

= (J.1% DC accuracy = 0.5
1.0 display for high
readability m 100A current
range = 100V, 100nA, 0.01
{1 resolution = Battery life of
aver 100 hours = Shielded to
stay accurate in AF fields =

Low battery waming MHz on harmanics

E Transmtunzed
R = LCR
{ : Bridge

h =it Model LCR-740 £

Model 14799

—*130.

RF wme Band Signal
Generator model Ls6-16

= Solid state FET oscillator circuitry w
100 kHz to 100 MHz freq. range = 300

= Highly accurate 3 digit readout »
Operates on ane 9V battery or with AC
adapter = Measures inductance
capacitance. resistance and loss factor

TECH310

n 22 ML input
resistance m 10 Amp
AC-OC w 1500V Overtoad
= 6KV Transient
Protection = 2 year

L}
Simpson 461

Complete with nickel-
cadmium batlenes. AC
charger adapter. test

leads 31 4995

25 MHz —

Dual Trace ;' ', : |

Time Base ;- -%5%= »»
with Calibrated
Variable Delay

Model LBO-515A with probes
» 1 usecto bsec buill-in detay

Trace Oscilloscope
Model LBO-508A with probes

Call for Discount Prices

TECHNICIAN AIDS

Weller* Xcelﬂe

Attache
Style
Mnﬂu! TC1000ST

5-! 1 327995

Master
Mudel 593-5M

(5% 475 Eu——
EDSYN SOLDAPULLT®
Desoldering Tool*1 595

b ——, Model DS017

HICKOK
30 MHz Digital CB
Portable
Frequency

Counter
Reg. 5130.00

= Measures all 4
rd'\S mitter output
haracteristics. =
Fr":l sency m Power
= SWR = Modulation &

—”\\Pnrtable VoM

Mulmesler
w 20 Kil VDC

In-Line Tesler s

_’A_f' Cordless Suldennu
O lron 52995
WAHL

W $ 95
Circuit Tester 29 k

-m:s fault Y CEnI,aOﬂEI'hS
1
Model WTCPN
Reg, ST7.5
34995

Mot L
(ENNS 0 Weller Cuntrnued

Qutput Sulderlng
Econo-Lamp atio

= Spring balanced arms =
Tension control knobs = Baked
enamel finish = Colors: Red
Yellow. Blue. Black, Dyster
White. = UL for G0W

Model XL-3348  $ §95

Magnifier Lamp

magnification lens.g
Model MG10A 4995

169> SPECIALS
= ; RCAVIZ
Super Chro-Bar |

Model WR-538A
Aeg. §129.95

s8Q95
RC Circuit Box [

u 35 resistors (150}
to 10 Mil) = 18

Model 388

Precision ground and polished

CAR STEREO PRODUCTS

In-Dash Car Stereos

|§j____3 8-Track Tape Player with
AM/FM/MPX Radio
ﬁrﬁfﬁ Model C-777 $5250

\ ~  Auto Revarse Cassette Tape
&Wﬂ Model CAS-939
; = Casselte Tape Player with
1._[?:{;.@; AMEMPX Radio 50

Model CAS-888

Stereo Power Booster T

Mods! POW-40 [:_h ey

= 40W sIEMO
20W per ch

o spq05 (IS

Chess Challenger 7
= 7 levels of play
Madel BBC
Reg. 59995

400 | piEEE

CANON Calculator

Wouoler

" x ng
3-Way
Speaker S

Model $1
BP2000-69TR
= 20 oz. ceramic magner

Miniature High Fidelity
3-Way Stereo Speakers
Mi&ll speakers

sound
Model
HF-9

56950 fleg 5149.95

= Die Cast Aluminum = Lang Throw
= Soft Dome Tweetar

= Extended Midrange Speaker

w 80-20,000 Hz = 50W, 8 ohms

Portable Oscilloscopes @

15 MHz :
Dual Trace 3
Triggered S EHNS

Miniscope
$36995 ,”f? Mode| M5-215

Lni-.-_é_l_l' |

= = 10 Kl VAC

camcnol« (100 pf 10 o

Portable Printer with

15 MHz Triggered Miniscope

Model MS-15

0.22 jf
s s1 995 Reg 34!: 95 $42

-*&z‘a‘;‘u

O Mdmg Machine Tape

Model P10-D

«\o

Model 1827

TELEPHONE
DEVICES

MURAPHONE
Cordless -
Telephune o=
Sys em J

5ir

s74as o Buseha
S L 279

Mnm:! VYM520

CODE-4-PHONE
Telephune nnswerlng

" WMadel 1400 i
*19995 sz4995
GTE Flip-Phone’* _ s\

includes test leads Model WC 4124

BSR X-1

<2 T =D
4 Pc Standard Starter Kit
14 e Twg 12 amp M

53795

$6993

Aeg. 5319.00 326995

30 MHz Dual Trace

iggered Miniscope
Eﬂglgms-zau feg 5-.5qr,!] 47995

Remaote Control for
Lights & Appliances

855 Conklin St. F
s Master Charge
s COD® Chec

TOLL (8

armingdale, N.

= BankAmeric:
s Money Order

NY. State residents

in N.Y. State call (516)

v. 11735

add appropriaté sales tax

00)645-9518

752-0050

& 0861 AHYNHE3A



RADIO-ELECTRONICS

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS...New BARGAINS!

FREE UPON REQUEST!

Send today for FREE copy of
CATALOG — and Supplement! « Dept. RE

FAIR RADIO SALES
LIMA, OHIO - 45802

1016 E. EUREKA + Box 1105 -

1 Record telephone conversations in your
] office or home. Connects between any
y cassette or tape recorder and your
| telephone or telephone LINE. Starts
 automatically when phone is answered.
d Records both sides of phone conversation.
tops recorder when phone is hung up.

his device is not an answering service.

Super Powerlul

Wireless Mic .

d 10 times more powerful than other mics.

4 Transmits up to Yamile to any FM radio,

4 Easy to assemble kit. 15V battery (not incl.)

4 Call (305) 725-1000 or send $18.95 + $1.00 shipping per ftem
to USI Corp., P.O. Box RE-2052, Melbourne, FL 32901. §

Y COD's sccept. For catalog of transmitters, voice scrambilers

§ and other specialty items. enclose $2.00 to US| Corp.

FULL-RANGE

SPEAKER SYSTEM y

Fleg
SP-638
eMar-Proof Walnut
Vinyl Finish Over
Particle Board
®17% x 10 x 47"
®8 Ohms 17 |bs. /

\_*6 X 2% x 2%"

sWires into Any Amplifier
Auxillary Input

*Requires 8.2 VDC
ith Schematic
®2 Gang Tuning Capacitor

e1 Ib.

(“A~TELEDYNE ELECTRET

*For Cassette or PA Use eLow Impedance
KOmnidi(ectionaI_ W!on-offswitch.3.5mmmini/

plug & 2.5mm micro plug. 5-ft. cable. Wt. 2 Ibs.

60-MINUTE )
CASSETTES

379¢ =1

TA-879
180 minutes of recording
time. Less than '4¢ per min.
For music or voice. Wt. 21b.

(" LOCKMOUNT
I AU-149

Reg. 2%

eFor Under-Dash Mtg.
of CB's, Radios & Players
eAnti-Theft Protection e21bs./

\__ MP-211

¢ Reg.

#8 Mini Slide Switches On
a 16-Pin DIP

oSize: e x Vax W"

sMade by CTS eWt. ' |b. /

NI-CAD BATTERY )

SUB “C” Si
*®  Ea 50¢

L0w39 Lots of 4

49¢ ea.

Lots of 8
1.2 VDG Each S9¢ ea.
eRechargeable Over and

Over #Shpg. wt. % |b. _/

a VI]LT POWER SUPPLY )

*5VDC @ 160mA with 2.5mm Micro Plug
\ e#Shipping Weight 1 Pound

YEINITVRPOR Resistors [
e [ o | oes | one GG | e | obs | ces
[ [ e e e e e
ellm el s SR B] 2
w9 | 16 | 6a B I :g o 200
il | - 30 | 10 | seee | x| em | s
1| 2 | &2 %0 | 1500 | w200 | 2w |21k | drex
5.1 22 91 1% 1500 600 x| 12w S1o%
sie | 2 |1 a0 | oo | 7900 | 3x | Tiex | sees
6.2 | 27 |10 410 | 2000 | sieo | ek | 1sex | s2m
6.0 | 30 [ 120 sio | 2200 | oco | 3k [ s | seex
7.5 | 1 |13 s0 | 2000 | 10x ax | e | 750k
8.2 | % |10 620 700 | 1x % | 2008 | 2o
51 | »w | o g0 | o0 | 1 ax | o | onoc
10 a1 | 1m0 759 1 FIT N
HIGH QUALITY--LOW OEM PRICE

5 for .25 (10 for .40[100-51.60~1000-
one

one at §
value . 100 per value I4-
' CMOS BOARD *2.95

CONTAINS : i
4551 1 digit decade counter
4511 4bit lateh 7 seg. decoder

driver for LED display
4040 cacillator w/l4 stage binary

counter.
4D11 €HOS gate
1 uu tchas, resistors, eapacitors.
A 130 1a

"HOLIDAY BONUS

good till Jan. 31,1980
‘With prepaid orders for£60 or sot
more we ship free a NATIONAL 3 ‘ropg20 geun DIP
MA 10026 4digit AC alarm §uw owve s s
cloch module-v.s. srders only )

49%a tentd

PROGRAMMABLE

T
!‘,}!. gy
it

VIR A of CTICITT U N GO

1A, 100¥
'I'm AMIE"

tten&l 120- dg.
Do,

I DIODE ARRAY
1N914"

TN CILLS

dual delay 31295 108
aﬂnal size

REED RELRY
oh

Lt 2he m
“DIP TRIMMER
= 12 TURM, W ki
5K or 200K only
mig, DALE
$4

§.50 &%

FOR

AWATT RESISTORS

LEIMIE #3%, 14 NEELLATON

gl
5 :E 10 #a.- 190, 1.8k, 3.9k, 6.8k, 11k
i 30 43k, 68k, 240k - 5 percent tol.
=118 fo Awriiriee a1 B[] FOR $4
e

POTTER
BRUMFIELD [f
3 | Teve e rEay (IR
APOT NP

24VEC 650 otms

or e s
14 120VAC 10,50 L
13 | please specify s
3 | eoil required. 2 00

1 ! Numeric Display
sie | 14" Single Digit
;ii | GalsP LED

! EOm CATRE TG N WU meCINR
u\m.(

i
"' ML
1 ’ Wit L

.y |65 each - 10 for §5.95
\'lHO SEIIIOONWCTOR

it
Ha Bterr i TRt

ferrt " L
RISD11  PEP BARL.
uts.

RIBRON CaaLD §

Iilﬂ “r UIHI
| Men 10 fer 5750 109-565 |

Jep = DFQE : 0 L 0
@ NAME
o, - - ADDRESS
— CITY
STATE ZIP
_— Qty Stk = Description Price Ea Tolal
-~ D ORDER o ~
’ = A Tax
x ° I | & /Y Postage
D D » 5 BOQ Total
= . DRIO
D Qlsg = . 00 0 D

©w
B

PO BOX 41778 SEND FOR FREE FLYER TODAY

35 minymm erder, add §1 undlmq mrﬁe 0 orders
Sacramento  {i.: I sin, e py st GameitiE srders
3 4 over $10... BAC MC and VISK accepteds 315 minimm
Califernia and shipping is added.. open accounts accepted from
govarnment setities and large rated f
95841 SAME DAY SHIPWENT- telephane [m: )H nﬂ .......
) 4811 Myrtle Avenue, Sacraments
o= -
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%Zﬂt’g

Z8001 $195.00 16Bit CPU with address $pace

“ to8 5
8002 $150.00 mBltGPuMnonu&rmhdmm
space to B4K byles.

ZBO0ODB  $1500.00 A complete single board ZB00O
microcomputer system. Contains the

and 32 programmabie paraliel uom.‘
All Products Stocked in Depth
Largest Zilog Inventory

25MHz § 9.95 | ZB0-DMA 2.5 MHz
40MHz 11.95 | ZBOA-DMA 4.0 MHz
25MHz  7.20 | ZBO-SI0/0 2.5 MHz
40MHz  B8.40 | ZBOA-SIO/O 4.0 MHz
25MHz  7.20 | Z80-SI0/1 2.5 MHz

C 40MHz B.40 | ZBOA-SIO/1 4.0 MHz
Z80-810/2 2.5 MHz

ZBOA-SIO/2 4.0 MHz

METAL POWER TRANSISTORS
Homotaxial — Best Quality MOS MEMORIES
M

2N3054 B0V NPN TO-66 Bt io: 0S Static RAM's
2N3055 70V NPN- TO-3 2101
2N3442 1.50 160V NPN TO-3 1K (256 x 4) 350ns 22 PIN
BOGOA  $5.95 6800 $6.95 2Na771 1.95 50V NPN TO-3 2102LFPC
1K (1K x 1) Low Power 350ns 16 PIN
8085 12.85 6802 11.95 2N3772 1.95 100V NPN TO-3 2102 HPC
o 1K (1K x 1) Low
2N3773 2.50 160V NPN TO-3 W't1 Kxi)lo mmm‘ T
Universal SCR 2102-1PC
I _ 1K (1K x 1) 450ns 16 PIN
400V 5.0 AMP  TO-220 il
1K (1K x 1) 650ns 16 PIN
P2111-25

EPROM’S ;:fm; 4) 250ns 18 PIN
c2

708 1K (256 x 4) 350ns 18 PIN

1Kx8 450ns 2114L 2
Low Power 4K (1024 x 4) 300 ns

TMS2716 5 :
16K (2K x B) 450 ns . 418-5 MOS Dynamic RAM's
(3 power supplies) T.l. Version 16K (18K x 1) 300ns 16 PIN
C2716/TMS2516
16K (2K x 8) 450 ns
(Single 5V supply — Intel version)

MICROPROCESSOR
CHIP SETS

Part No. - Price Part No. Price

8212 2.95 6810 3.95 L u AR,
8214 3.95 6820 3.95 C106D 34
8216 2.95 6821 3.95
B224 3.45 6850 4.25
B226 2,25 6852 3.95
B228 4.98
8238 4.98
8251 6.95 1802LE 1854LE
8253 14.95 1824LE 1856LE
8255 575 1852LE 1. 1858LE
8257 10.95 1853LE 1859LE
8259 14.95

TMS4060-30

4K (4K x 1) 300ns 22 PIN

TMS4080-20

4K (4K x 1) 200ns 22 PIN
UART's

AYS-1013A

0 to 40K BAUD 40 PIN

Special of the Month Y| (5500 swesuwm
EPROM 1K CMOS RAM

C2708-65/4708-6  $6.90

1K (1K x 8) 650 ns

LINEAR I.C.’s
34

LM301N-8 LM732CN-14
LM307N-8 o LM741CH-8
LM30BCH B LM747CN-14
LM311N-8 e LM748CN-8
LM324N . TBAS10DAS
LM338N E LM1458N-8
LM348N-14 - LM1488N-14
LM358N-8 LM1489N-14
LM555N-8 g LM3403N-14
LM556MN-14 B LM3800N

5101
1K (256 x 4) 450ns 22 PIN Low Power
4K CMOS RAM
P4315-45L 4K (4K x 1) 450ns 18 PIN 14,95
SHIFT REGISTERS
3341PC FIFO 700 KHz 4.95
3341APC FIFO 1 MHz 5.50

1980 IC MASTER
JUST RELEASED  over 2700 PAGES

Complete integrated circutt data selector. Master guide to the lalest

Baihzabiaabb

LM723CN-14 LM4136N-14
LM725CN-8

SOUND & MUSIC
GENERATORL.C.

1.C.’s including microprocessors and consumar circuits. 45,000
device types listed. 5,000 new device types added. Complete new
section on MPU boards & Systems

Free Quarterly fr
Updates Special $59.95

A342PC 64 Bit Shift Register 4.95
3A347PC B8O Bit Shilt Register 4.95

ECL RAM

10410ADC/HM2106 Special 195
256 x 1 Bit Fully Decoded 15ns 16 PIN

Creates almost any type of sound, from music to
gunshots and explosions. High level op amp
output. 28 pin DIP. Operates from one 9V battery.
With data. NEC MICROCOMPUTERS
TKBOA $299.00

"Lowest Price Offered %

Anywhere"
SN7B8477N (.600" centers) $2.49

SNTB4TTNF (.400" centers)
“New small package"

LED209

‘l‘ LED211
Rockwell International LEbele
AlIME5 $375.00
Basad on ihe BOBOA the board has both 1K As a leamning aid AIMS5 gives you an 3
RAM and 1K electrically erasable PROM tested and RB502 LED224 k) ’S"" Yellow
expandable lo 4K x 8 and 8K x 8 on board, based microcomputer syslem with a full sized DISPLAYS
Complate with keypad with 25 real keys and keyboard, an alphanumeric 20 character FND357
8 bright .500" digils for display. display and uniquely, an alphanumeric FND367
20 column thermal printer, An on board
$2.29 Ad d Interface Monilor FND500

provides extensive conlral and program FNDS0T
developmant functions. 1K RAM. FNDSE0

TEXAS INSTRUMENTS | & symertex s s23000 [ rroser

7 Fully testad, Powerful 8502 8-tat
Low Profile Sockets i

332 BB

Commaon Cathode
{high brightness)
Common Anode
{high brghtness)

BRE B

and
roprocessor. 6-digit hex LED display. KIM-1 hardware compatibility DL704

mici
DL707
Lowest prices anywhere for the Syl pleeSYponedimgliremeris: DL747

highest quality, an unbeatable combination. I
Over one million pieces in stock. \% T Inst s TS0 5 s
exas Tuments |
c;";::' P:;‘ :;":I:;’ P:;' UNIVERSITY MODULE
; % A complete leaming aid thal in conjunction with the Tutoral Text offers Dual Opto Isolator
14 PIN 12 24 PIN .24 hands on expens% with m;cr:ggceswn. /0, memaory and assembly Opto Coupler
16 PIN 14 28 PIN .28 }unguag»a programming. Oers advanced features such as 45 key Opto Isolator
18 PIN 18 40 PIN 40 ] P board, a rful set, multiply and divide, Opto Isolator
o ~ vectored interrupts, single bt 1/0 manipulaticn paraliel /0 and
20 PIN .20 7 addressing modes.

ISOLATORS

Dual Oplo Isolator
Quad Oplo isolator

2322288k

Opto Isolator
Oplo Isolator

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Qver ounter sales, MINIMUM ORDER $10.00 « ADD 5200 TO

12 Mercer atic 5 50 COVER POSTAGE & HANDLING

Fareign cusiomers plea emit payment on

L i an international bank draft of intermatio
= postal money order in American dollars
mlc IN CANADA

5651 FERRIEH ST BAXTER CENTRE 070 KINGSWAY

MONTREAL. QUEBEC 1050 BAXTER ROAD -OUVER. B.C
S DI‘p. HAP 2K5 VA, ONTARIO 5

Tel.: (514) 731-T4a41

CIRCLE 18 ON FREE INFORMATION CARD

& o086l AHVNUS3S



RADIO-ELECTRONICS

w
=2}

10 HOUR TAPE
RECORDER

4500y owatt = W 4.5.20p | D) 5 TURN 100K Clock/ Radia #;r"“
e SUPPLY T zaw _‘1) T &l %’3‘ LINEAR POT Timers b
0-2000 .

fr. TRIMIER ) >

o8] R el o] ”'I v | o by e 49¢

£ e AL i 60¢< 1) 1l Ry A Top quality AC-DC cassette recorder,
10 /34 : A 10/5.50! MEARING e s modified to provide 5 continuous
L 10/817.50 300 £550. 1 AN g T hours of recording and playback of
100,/5155 oI OF T J & At true fidelity, distortion-free sound on
each side of cassette for a total lm’
5 10 hours. Unit has many special built-
& MDEI:CI’:!“\;:A ¥ in features. TDK D-C180 cassette
\:T\ | supplied. $155.00°
5 Py ¥
B -:J i FANLIARE ¢

;;1 0 52, 10/51

10/527% o oete - |100/59 ! N, VI LER: Record incoming and outgoing calls
e i = 100/525 i1 .00 i automatically with this all solid state
+31.75 lPrmc : unit connected to your telephone jack

LAl

SINGLE TURN and tape recorder. Starts recording

- —ARIEITT Mo iHT— when phone is lifted. Stops when you

@ % PC TI!ITI:!.RS AUDID TAPER R SXNERATD R S0 TAPE AMPLIFIER hang up, making a permanent record,
AREAL L aWITCH PC BOARD 2%, Easily installed. No monthly charges.

B-1550 HORIZONTAL MT. 011 106‘“ $|75
— - hoyMge

FCC APPROVED $24.50*

VOX VOICE ACTIVATED
CONTROL SWITCH

Solid state. Self contained. Excellent

VERTiCAL mT, [] 100 5
p b 10/515
Gijzioni s O Ee28 S5/ E1 | I 1 ICL7107 to0/s120
S sk o/l iy s DIGIT  Ji s o
K
B ek mon VOLTMETER
s+on-a-chipa

$11.95 P y : adjusﬂtable §Ienslilivity. \EIOECESUW other N
. ate . sounds activate recorder. Uses re-
u.s:"“n S et & e corder mike or remote mike. 244 x 1%» Q
HOTOELECTRIC TYPE X %" ”‘.!5.
AMAZING ELECTRONIC T
o e MICRO MINI MIKE
¥ N CHANNEL \ 10 Sets $3.00
o.;::u:m i = A 39¢ | 39%er 16550538 Among world's smallest, solid state, %
self contained WIRELESS MIKE. Mer- oY
8 ‘AN CELL 7 cury Bat. furn. Picks up most sounds y
{12 voLT) . and transmits without wires up to 300 il
matTeRy HoLoems [l ft. thru FM Radio. Tuneable. Use as i
2-1/475Q x3-1/0° mike, ampf., alarm & alert system, f
50¢. 7 N ELECTRONICS COMPANY baby sitter, hot line, etc. 2-1/4 x
10/%4.80 i p1xn ’ BARF;;IGI'E:::K?:gsv'B 34 % 1/2 524,95 FCC Approved
’°°:fﬁm { [813] 953-2629
T Phone call Adapter $24.50%, VOX $24.95", MIKE $24.95*,
Visit Our [~ ] +++FREE CATALOG *** (* plus $1.00 Iea $|:‘rr:\,tﬂage st. hanilmhgl dfw }I:r cRﬁarder
3-155 00* (* plus postage andling). California
S1AfE = - b bl L residents add tax. Mail Order, VISA, M/C, cod's okay,
2083 12TH ST, s . 1
SARASOTA, FL FL RESIDENTS ADD 4% SALES TAX quantity discounts available. Money back guar. Free data.
e St Al AMC SALES, Dept.19 9335 Lubec St., Box 928
e Downey, CA 90241, Phone (213) B69-8513
CIRCLE 42 ON FREE INFORMATION CARD CIRCLE 53 ON FREE INFORMATION CARD
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High-current Drivers. 1024)(1 Dynamic
Ipariingtons 75¢("

MH0026C) 18216, $199

DUAL CLOCK
DRIVER ~ © 100

MODEL 7016A 16K DYNAMIC MEMORY Anb—aﬂ

ULN2001[P1103A
¢

o
Model 20168 16K STATIC MEMORY

Wk FLILL‘!' STATIC OFERATION

ik 2114 TYPE STATIC RAMSMS

el iE \-'DC INPUT AT LESS THAN 2 Al

*% BANK SELECT AVAILABLE EY BANK PORT AND BANK BYTE
*% PHANTOM LINE CAPABILIT

** ADDRESSABLE IN 4K BLU(..KS IN 4K INCREMENTS

** 4% BLOCKS CAN EI—: LOCATED J\N!’NI!FRE WITHIN 64K BANK

b ﬁé Eiv?gawné Yo ﬂoagé,muk Rty N OToATLON
E INDICATION
THE 70164 IS A 16K MEMORY ADD-ON FOR THE APPLE 11" *#* SOLDER MASK ON BOTH SIDES OF BOARD

OR TRS-80". THE KIT INCLUDES JUMPERS AND INSTRUCTION
Model 7016A

California Computer Systems 1099

2114L 450ns 73“05

1024 X 4 $4.75] 5 AMP 5VOLT
RAM REGULATOR

271 450ns single+5V IN 733 PKG

e bsll.& SCREEN WITH PART AND REFERENCE DESICHATION
ASSEMBLED  California Computer
& TESTED Systems $2 97

63011J SOROC

256X 4 TERMINAL

PROM
TI,HIT, INT.SGS

16K EPROM $3850 $ 695 s?ﬁurgm sTocK $265

8038Cx— |"ui%ud wasoas | 1.C, 1979 2708 <or= woscs

VCO Waveform Gen
wisine 7415243 s1ock 7418373 1024X8EPRM  § 8.50
7S S275 | MiSa (9 MﬁSTER$3495 e

e 13 9mm 1§ Do o
o L0 #T Loy

7400 TTL 7400 TTL CON'T
7400 .18 74107 .35 . . T4LS165 1.65  LM556 .85
@ s 3| pmeSkm  Logic Probe Kit. |59 '3 B 3
7410 J18 74155 .80 . 74503 .65 1M720M 2575
7412 L34 74157 .80 74505 65 LM723N .55
7413 .65 74161 .85 31795 Coemplete, easy-ta- Wl 74551 .60 IM725H 3.25
7416 .32 74165 .85 e e s | 7182 99 W73 .95
7420 L20 74175 .90 an(-mghl project. LINEAR LM741N/H .35
7425 .30 74181 1,35 LML02H 3.00  LM747N .80
7427 .32 74195 .95 LMLO8H 4.50  LM3900 Br]
7437 .28 74279 .75 CONCORD LM3I00H 1.25 TRANSISTORS DIODES
7438 L28 74367 75 LM301N .35 2N2222A  5/1,00
7440 .18 74393 1.95 LM311N .79 2N2907A 5/1.00
7451 .18 MISC TTL LM320T5 1,25  2N3D55 .85
7454 18 741800 40 LM3I20M5 1,25  2N3904 6/1.00
7454 18 741503 “15 LM320T12 1.25  2N3906 6/1.00
T4T4 .35 741509 .55 -] LM320T15 1.25 24401 6/1.00
5 e s | 1973 SO.STATE COLLEGE =ANAHEIM, CA. 92806 | oz 12 s oo
7485 -85 741526 .50 eg— LM323K 5.50 1K4003 15/1.00
7490 .40 741527 .45 Visa MHSN:%’Charge Minimum Order-10.00 [ | .350:5 5.00  LM00S  12/1.00
7492 .50 741574 .99 Check or M.O. Add 1.50 for Frt. LMIS0TS 1,25  1N4007 10/1.00
7493 .50 7415122 .55 No COD 7]4 937' 641 Cal.Res. add 6% LM340T12 1.25 1N4148  20/1.00
7495 .70 7418157 1.50 IM340T15 1.45 IN52378 10/1,00
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AVA".ABLE NOWT ONLYS3.95

Add 51.00 lor shipping

i 17 I T TON AL | PARTS PROCUREMENT PROBLEMS

sbsiiunon gude  for opproxmaorely
2000 transsions
* Covers the 25A. 250 2%C ond

2 sevies FUJI-SVEA Has the Largest Inventory

nIrecCnon © inciuoes © guioe

EDIcEd Stolee of Original Japanese Parts Anvwhere

ongs

TYPE 25-UP 10-24 - 25-UP 10-24 ; TYPE 25-UP 10-24 TYPE 25.UP 10-24 TYPE

25A 473 o . an 35 25C 693F 20 25C 1226A 5

S e 8 k.l | B
25A 484 0 25 & 270 250 261
55 25D 287
145 250 300
25D 313
25D 315
25D 325
250 330
25D 350
25D 380
250 381
25D 424
25D 425
25D 426

w
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3
258 337 25C 684 80 25D 218 SN 7400

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOIIIED

Minimum order $5 00 Ohio residents add 4% sales (ax Add $1.00 posiage and handling IMMEDIATE DELIVERY WITHIN 48 HOURS
Quantity discount prices Ask For Our Compilele Price List Manulscturer inquiries Welcomed ON ALL TRANSISTORS IN STOCK
All parts guaranteed against factory defect

TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE

Nationwide 800/421-2841 Local 513/874-0220 a Drwision of Fuyi Suea Incorparated
Ohio B00/421-2877 874-0223 P.O. Box 40325 Cincinnati. Ohio 45240
Hours Mon-Fri 10-7, Sat 11-5 Telex 21-4732
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& RADIO-ELECTRONICS

ﬁ.a- Continvity Tester and Flashlight MICROPROCESSOR COMPONENTS The Incredible
Convenient versatile tool for quickly BORIAB000A SUPPORT DEVICES———— MICAGP MANUALS s n
checking continuity of dead circuits, | fog S0 et SIR w0 U Mawal ww |‘Pennywhistle 103
switches, appliances, cords, fuses, | s Priorty \niaerugd Cortrot S :mm o ww %
motors, control equipment, coils | &6 B-Directionsl Bus Driver 14 : 1 3 9 g
and panel boards. Also tests cir- | $31  Sect GenerstarDover 4 nON'S - Kit Only
cuits for low-resistance shorts and | s System Controder/Bus Deiver e e o e Posmuwhiit 10815 s of rcorit ol et o s Yove it
helps identify wires in multi-wire 8238 Systam Controtier 595 o | Chariier G’ ] m': Cribeal 5poed requiraments for tha recorder and 8 i abie 19 Communicals Sneclly WY
cables. Dozens of other uses. Plus | %! ?'": e 0. 5 MMSTION  2048-B1 Read ol Mamery t195 | dobc modur 3 el J e “hienlg’” 300 comricabent. 1
the added convenience of a handy, | s Frog. Pargh 10 (PP 05 . m‘ 5
durable flashlight. Uses two AA size 7 Frog. DMA Contrel 08 o T §1.4g | Dota Transmirsien Mothad ... Froquency-Sh1 Kiying. fot-duplax (hafl-dupien
penlight batteries (not furnished). | &9 Prog. Interrupt Cantrol 0 WK Dyame P SEE, mr
Insulated clip prevents accidental NCES00 m“"‘"“ FFPONT STwcEs i g}gtmu m‘ ﬁ % ?, n-n_rn.: - i e LR !
shorting to case. Alligator clip has MPU with Clock snd Ram nl ol ! 5 m“”mn character) i
4B‘Iaad with plug. MCS310AR 12818 Stise Ram S8 i e Suse 33 Recelve Chansel Frequencies .. 2025 e for space. 2225 He for mark
RT300 . $7. Q5 | Moozt Pcgh infer. Adupt (MCB820) 74D gy 2904 Shase MOS i :
Tt e e o proset 40 p s e A0 284 Seka o £
MCSEIOLS 102408 Bt ROM (MCS8A30-5) UT R0 State 450 low e 48 b coupled
= 5= MCBAS0 Asymchecnsus Comm, Adapler 1% i Licai et oL =15 dbm mominal. Agjustable from - § dbem
CONTINENTAL SPECIALTIES | wcosss  Syachvunoss Senl Data st T R e o .5 o ~20
MCSSE0  D-500 bps Diptal MODEM 1298 gy rran o ‘;': .. Frequency reterence automaticaly agjuats to
MCEasY 2400 bps Modulstor W8 Gaanier 400Xt e e ‘afiow for oparation between 1800 He and 2400 He
Logic Monitor MCISS0A  Ousd 3-Stut Bus. Trne. (MCBT2S) 225 yga0 e ’ e - EIA RS-232C or 20 mA current koep (recever i
y ; — CMP_MISCELLAMIOUS —  fisig zeect  Stase Traiak 458 i 0t N i)
. o) CRU 4B gz 60 ke T8 120 VAC, singie phasa, 10 Wasts
T AR e 1855 i K Dynarmic 16 pin % O oo ehwe oLV
f 2650 ey 1995 UPOfys | 16 OpwmciSpn 2ms 595 [P0 8 VOM. Audio Dsciator, Frequency Counierandiar Oachoncopt 1 e
- 6502 o 185 (MKd1E)
% 8035 851 MPU wiclock, RAM, 10 lnes 1995 SRR State 14.85 TRS'BO
A FHSoa0ns. $6.30 et whar oy i 16K C i K-t
1 ) rare, 54045 1024%4  Shibe 14
0 16,384%1  Dynarmee 350ns n.g onversion Ki
The Logic Moni- SHIFT (house marked) Expand your 4K TRS-80 System to 16K.
tor sllows you 1o MMS00H  Dual 25 Bt Dynamic S50 MMS2B2 KK Oynamic An.oo Kit camas complate with:
check logic levels o RSk Sy = PROW'S + 8 sach UPD416-1 (16K Dynamic Rams | 250NS
on il 16 pins of MMEOGH  Dusl 100 Bt Statie 0 1 W48 FAMOS s5.08 * Doctmintition for conveciion
any DTL, HTL, MMBI0H &4 Bt 0 IMGWTEL 16K EPROM .95 THS 16K 75 uu
TTL, or CMOS MMSOTEH  500/512 B4 Dymamic 8TMS2S16 K EPROM 40,95 ALY LY SRR R A .
device. It has a typ- 54T 1024 395 (2716) *Requires single + 5V power supply Sk
ical input impedance of 518 Hes 32 Bt Stase: 495 TMS232  JxxB EPROM 89.55
00K ohms and weighs a 22 Dual 132 Bt Static 295 1708 e EPROM 10.95
mere 3 oz (85 grams). It has g‘“‘u fg‘s“l"‘ . gg T | ‘“” "““"__m R S
8n Input volt. range of 4V to 15V 2827 Dusl 25 Bt Static 255 08 PAMOS MBS
and draws a max. of 100mA@10V 25708 ) ﬂ m ._3: £301-1(7811) 1024 Tristats Bipolar 349 o
Dl 4 £330-1(7602) 26 Open C Bipolar 285
LM-1............$70. 00 b -l A i JUST WRAPL
- oy e N - e
TALSETO 44 Register File (TriState) 24 1 ristaty =30 AWG wire L * square posts
i P t 74186 512 TTL Open Cobector 05 *Daisy chain or  *Built-in cut off
i ] 74188 e TTL Open Coliecior 16 point-to-point = Includes 50 ft. wirs
g :; roto c’ iPS AY-5.1013 300 BALD 595  T4SHT 10M 1% . ]N:‘ stripping or slitting required—
¥ L
By jsricie ccis ... 8 4% JEG00 HEXADECIMAL DIGITAL TV .
' 24PINCLIP PC24 ... . $10,00 ENCODER KIT THEHMOMETER KIT T — s
7 i, A40-PINCLIP PC40 .... $16.00 FEATURES: S — H o -
biiid o Full & 50 latched cutput fon miro- 1w White 14.95
processar LSk JW1-Y Yellow 14.95
® 3 User Defing Leys with ong beang bi- JW-1-]
Proto Boards 1054 s 2h A i
» Debounce circull prowided for ail 19
SRS oo T vl = JUST ump Replacement Wire
» Easy mlartaong wilh standard 16 pin .
LG konoaco -~ == R::\f,B 50 ft. roll
= Oaly - SVOC requwed for coeentions ol
FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD A Ocla(Epenanre i Tethis Sortral or T | LAl .B0fLroll, .
The JEGOD Encocer Keyboard provices fwd sanarate headecimal téoortioutdoolzgad#ll momlalr.lcn R-JW-Y ... S0feroll ..
s produced hrom sequential key endries fo slow direct prog- | =GOntinuous W-R : 5 !
??murlnmuwlm;wu:flb’:mmmm Thiee | 2Ranga: 40°F 10 ‘W.F""‘aec fo100°c | A D0itEral)
B o enavng | o =
2 balable swout svalabie The outpus ae icned and maseores |+ Sos, 'a’..‘,‘.:’:'::,':";%',&'.'.";;'.' cading | JUST WRAPL™ Unwrap Tool $3.49
— with LED readouts. Alse inciuded 15 & key aniry lgl sSize: 3-1/4"Hx6-6/8"Wx1-3/8"D
X H JEBOD . oviveianins ... 559,95 —ny
JI.lmnlJ 6 Dlﬂ“ mﬂl:k K“ Hexadecimal Keypad only . ... ... $14.95 J anﬂ R .339-95 M
* Four £30"nt. and two :300"ht.
common anoda displays
62-Key ASCII Encoded Keyboard Kit
= Switches for hours, minutes and hold functions e nco e e Oar I !
* Hours saslly viewable to 30 feet |
* Simulated walnut case FEATURES: |
* 115VAC operation ® 60 Keys generate the full 128 char- N
%12 or 3 Holir operation ntm uppar and lower case ASCI|
* ncludes all components, case and wall transformer . Ful!y buffarsd JUST U,RAP Kit 'E’UI:! an,celus, white, red,
R Sizer 6N x 38 1% ®2 user-define keys provided for ®JUST WRAF Tool OUnwmup-np Tool
. :;.m"; apkpll:mum :
JE747.............$2995 Cape ok or uponr com oty | JWK-6 ... $24.95
e = g L U!lllxu a 2376 ll-ﬂ pin} encoder
.!;Jpz: 3&: ht, comm. cath- il : only memory chip
ode disp The JEG10 62-Key ASCI| Encoded boar ® Qutputs directly compatible with
:;"‘::xr‘ﬁf:‘r‘h‘;‘:: ‘;::u‘" Kit can be interfaced into most any com- ‘I‘T‘I...}tI')TL or MOS loﬂlep:::ays £
o hota J puter system. The JEG10 Kit comes com-  ® Easy interfacing with a 16-pin dip —
®Hrs, sasily viewable to 20 fr. | plete with an industrial grade keyboard or 18-pin edge connector V m Vise
sSimulated walnut case switch amsembly (62 keys), IC's, sockets, acuu
=115 V AC operation . and a Vacuum-based light-duty
JE Si2ior e he oparasion double-sided printed wiring board. The JESIO. . ... 79.95 Ve dnr.emall componaiis
#|ncl. all componants, casa & keyboard i uires +5V © 150mA and assemblies. ABS con-
wall transformar oy ¥ PaquE 5 62-Key Kevboard onl $34.95 struction, 1H" jaws, 15"
*Size: 6" x 31/B" x 1% snd —12V @ 10mA for operation, ey Reyboard only . . 34, travel.Can be permanently
- . = = installed,
6-Digit ClockKit $19.95 [ ickok X303 Portable LCD Digital Multimeter | = S =" $3.49
=By % won nigh, 37 Dipt Liguust Coyaal Evepliy  # Ore J00 My of sgurgtiten with o 9 buthiry
Regu lated Power Supp Iy 218 thmen nd At et = igged Dyl et o Hmgosbly et e T EPROM
 ve wishinty
Uses LM309K. Heat sink el e E B
provided. PC board con- ~ Ramame rasing
struction. Provides a solid — . vy 1o s Lam
1 amp @ 5 volts. Can supply up i 47 Was FOWER B surtory voas et e Mg AT mime p
to 5V, :9V and +12V with : . TR RS aian Eoaes
JE205 Adapter. Includes compo- LX303  Digital Multimeter .......S74.95 | SErii: 0 o enigs witnin 20 mimsror
nents, hardware and instructions. Cnrae oy sucs | *M of one inch
Size: 3% x 5" x 2" AC3 115V AC ADAPTER 750 | ®Special conductive foam liner aliminates static build-up
cc3 PADDED CARRYING CASE 750 | @ Buiit-in safety lock to prevent UV exposure
J E200 $14 95 VP10 X10 DC PROBE ADAPTER (Up 10 10K) 14.95 ®Coi t — only 7-5/8" x 2-7/8" x 2"
. VP40 0¥ DC PROBE ETH [Ppsethratmieiy Sl e
51 10 Ay BC Current Saant 1458 mplete with holding tray for & chips

$10.00 Min. Order — U.5. Funds Only UVS-11E.

Calif. Residents Add 6% Sales Tax

Spec Sheets — 26¢
1980 Catalog Available — Send 41¢ stamp

ADAPTER BOARD

—Adapts to JE200— Postage — Add 5% plus $1 Insurance (if desired)
TV 2oV and 129 I rion: HOYSTICK
ORDERS *2 each 100K pots (Linear
DC;:EC colvarte;(;l;tg g\f input. Toriodal hi- ameco WELCOME ';nper’dc
switchi . Short circuit protection. X @ Printed Circuit Board
PC board construction. Piggy-back (o JE 200 ELECTRONICS IEMRESU Moty e

board. Size: 3% x 2" x 8/16"H

\JE205..... ..... ....$12.95

® Size: 1" x1-3/16"x1-3/16"

$4.95 /

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
ADVERTISED PRICES GOOD THRU FEBRUARY
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EYBOARD CHIPS
mm!ﬁ{n“mwhﬁﬂ' Dialler ‘l:_s
AY-54100 ';";:rrtory 'z" tor l‘t.
A 5500 CMOS Cloc ncoder (88 keys 7.
co AY S0 FoayBoara Encoder (18 Kevs 7.5
mem d A 521 Keyboard ncoder (16 Koys
ro por al e THCe Keyboard Encodar Lils)
7400 TTL g e o R s
. i SK : GMOS Precision Timer 1;.5
u;:g e 4N I[ 1CMT7205 mmbmmaht 19,85
- » o 5 saver |CMT207 scl Counter 6.95
o % S 8 yie A i
ST o ;
A " 7208 ORIES
SATATIN SNTA1EIM ity: 8K byies IcM Y MEM
DT .s.l: sll?-ﬂm : Memary Tose: gmg PROM or equivalent NMOS Rf?ﬂ&}l;-ﬁm with gg
: g;:x = %ﬂm 1.2 M“', A:::"l Time: 450 n.nuu:‘“““’ MCMBSTH ;% ; % X 7 Math w&"l ua"‘u 13.50
3’: ENT4BIN : ﬂ?:}?a :: Wait s::qu at 2':3:::::'::’:"...“»‘" cycle agmg 128% 8 X 7 Alpha m::l.ls
. 443 ST, ! at J 9
£ ) 600 Wait States MISCELLAN 24
SNTABSN TN
A S e e ey puparcoan e
fg ""‘33";' I" SNN:;;: 7| Cromemeo's 8K B mer for the popular 2?‘:8[ Bowee. Aagu 18V 0“-;: %2““&" 1568
{25 Sirio - 417t g B0 and harinee oos. The BYTESAVER ]| A U Doie 100 ',:%:‘m b
: 452N SNTITTN storage. The Tncludi ting Envi 1 i-Speed -Isolstor 5
A0 43 1.5 OM memory features . OPoru Assembled s Opto 17.}
SHTAIN SHT4TON PR f new fe 95H3 oo
Sem SR e 5245.00 | &5,  pSEmmiie by
S EEDE N e Sty BKBSW....$245.00 | &, o T O
y ST SNT4 d  Cromeme: ER® || is asseml 2= 27" red num. o 3.95
20 200 1es g and | YTESAV! Generato 1 3
SNTAGTH SHTATBAN n The 8 $245. T1L308 TV Camena Block (Special
n 8 s 158 | gelection, del BKBSWI for EX T1001 MNS320 it OPM Logic 25.00/set
2 gosom 1 Svese ae | Smection, The TIM Y 31 O A Come e o 13.65
SNTH1OTH SNT41BSN 3 CAYSTAL DISPLA 3% Digit AD
5 9 395 uouio 110/111 Converter
ST4100M SH7a 188 LEDS CLASS i Loy 3t Digit AD i
n TAIIEN  1.95 SNTAIOON 125 ETE cr MC11P SN 764
24 :mm 5 SN 1 =4 Dlscq.- dia. 125" dia. 1 S LITRONIX 150-LIT 1 SOUND Gim&ﬂ
¥ SNT41Z2M 5 SNTATRN n e 5/31 XC209R " 1ed fgi (3 Opto-Islator Genarates Comphex
& DN a9 SNT418IN ACS56R e 481 0% green 1 ] Phato Transistor 251 N2 Power - Programmable
2 bl 2 oo o | $C3ER o AN ok e 4 b Sama as MCT Ly 95 each
el INMIZN 49 SN mﬂcﬂc Tiear A il + 49¢ each 3.
& o 1 S = S T " STAL
% SN « SN i ht
3w A T B e o 3| — W™ | | e Fard 201 w1 o o nge v 7,95/8
41 T4 E EMUN . - + L NC.
& gﬁ,‘m 1% &m g 1#‘1 sz :mm 45 THREE 120" PACKAGE m score . 6 and select e |50
41 ST . ST 907 dia. CLUDES XR2264 A,
;: SNT4 145N i SHTARTON ,-g MVI08 red el 5 } "-; ot $7.95 ¥AZ05 8840 YR58 320
. SNTAT4TN 1. SNTAZBIN 4o J085" dln. /%1 116 green 4 T100 825 XR210  4.40 XR256T 2.98
+ T4 i SNT42M a3 5 5 ¥ E
pH Rl | N fud R yohow' a1 1001A-Reflective X215 440 XRM03 1.5
t it g 3% Dlelie oY w4 igs 10 geome k] eatid i
. SNTA1S . 43654 1167 XR-LSSS 1. 1800 3. XRA15 g
i £ ] 144 £+ XA %
SN7A 1SN SNTAI66N 1 PRICE XASSS5 - R2206 440 1M A
e SO Logll 1 <k ISPLAY LED POLARITY s e XRS5 -g g 385 mm 380
20 SHTA15AN - SNTA36N B -——mm%w Arodn-ed vo.0 Lt s XRSGTCP i XR2208 520 XR4212 L%
20 i 7 Saen 15 e el L7 W oi% Moe o Ghome 21 30 ] XRiop 135 Won 8 ARTI 115
25 55 Comemon Anode: %0 §730, - Common O 550 85 35 A7
SNT4ISTN =g Matrix-red 5 AN Anods-red E ] [ XR2212 4 XRATAT 1.
2 £04070 R 125 M o0 e e et ; 1.85 3.45
2 C/M0S Lo f' ik 3 ome °'?m”.: L4 :g wan Commen Anods-red = 1 el e g}g 1.95 XRZ240 e o= !Mm
n Coees " 139 | Mand Anade gresn poo e Common Cathode-red ‘o o ES 1H4002 100 PIV 1 AMP ;"‘-w
2 s 118 3“.;? 2 | e mm Anoce yaliaw sl o mm Coomen oot w10 DIOD = el o 1 m 12ne
1 a8 El Ancde-rod 123 oL Comman Cathode o1 vours W N4 400 11.00
) Che030 Co4002 7 Common : 00 o7 -red a | e .00 PIVIAMP 1001,
25 " | Cathode-red 49 Common Ancds B 1 3 400m 144005 600 101,00
04035 CD409 T Common %0 DL741 21 491 s 3 41,00 PIV 1 AMP
a1 118 249 | wan Anose-yelow 0 " Common Anode o1 1 400m Nd00G 800 101,00
CO4040 (04088 ] Common 0LT48 9 | s s 41.00 FIV 1 AMP
- 125 s | Githori -yeli “ Cemmen e 6 400m 1N4007 1000 81,00
o4 MC14409 8 Common 200 oL74T el 2 a s s 411.00 200m
2 ] 1455 | Anade w0 Comman Cathode | 2 d00m 13600 50 00
CO042 MCI4410 3620  Common =1 300 DLT4S red INTE3 6, 411,00 10m i
25 " 1458 § Aoy oragt L) Commen Cathods ki) 35 & 400m M8 75 121,00
COM043 MCI4T1 Common - o0angn e oL7sa red B 6 411,00 10m
] 5 455 | Cathode-arang @ Comenon Cathode 25 0. 400m i 35
COMO4E MCT4419 MAN 3840 Common 300 ol thods ) nNtsT g 41,00 1 1w
1.3 179 1955 Anode-crangs % Comman Ca a5 D 400m s 5 @
CON04E MC14433 4810 Common i 4 FNDTO +1 75 | iNtsa 12 411,00 5 iw
1.18 25 75 1 M Cahode-ccange 400 il Commn Cathode a7 82 400m 1MTM 5. »
COMO4T MC14505 4640 Commen - FND3s3 9 | 1nese An.00 62 1w
FH 135 14507 9 | M Comman Anode:red 400 i) Common Cathods 0s00) 500 15 400m W INTS n
118 Coam4a F M s0r 1450 | i ario Anoda-red = 1 9 FNDISI Cathods(FN 500 0 | s S00m 7% 68w n
o049 MC14562 4730 Common o 490 FNDSE]  Commen FNDS10) w | e se ] 52 W
] 49 350 | wan Cathods-1 % Commeon Asade | 300 62  500m 1MT38 E
c040s0 MCtdsey il Bontiseskoriiy R e Aoode-i8d 150 | nsan 500m 2 412w
e Doss 119 oo 13 | &0 e ot Y V05 34 Conmen ety 0 355 | s 75 oo B M 16
_ ¢ 500m ®
o B g I P P R o (Talne & e ned E o Emo R M v 1n
3 146 o5 13 6640 Common Canods-cange 0.0 0 “ &m 4x750 uqu-um‘ =) 60 1500 40m TS 150 180
# + character | = 50 | 1Ness 61,00 PIV 35 AMP
s Bw ' ous 13 | Wit oo i d B b b ——— S i wnse i
22 e WAN 6560 Cathods- 9 som- It 0 e e 1
T s W e N o B s
T4G184 95 |MCH408L 7 r] "
3 7 20 CALCULA . 5 00V 1.
T4C1TS MM539 154 @ sen
k] on 2a nw 4 [ pon | INEAR it q;um;.fl:nIu\rr:m;m sy 35 o 2l ow 0w e
x 74080 :-“ TACIR 3-‘, 1T 215 cAsmN 180] Musres 22 |maaszrz .95 | MCa22P Tl o= 16A @ 300V A R
'g ?ﬁ 1.95 TACine EI& &“ﬁ 136 A B5| MMST38 200 :"..ﬁ}: e mm;;«m 754 m 1 12\ & SV Fif BRIDGE REC. L
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in AT TR B oo et e S o] 193 | Muszi 35 | et i5| woawos imw R Gms 400
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b ] G it T 1 - vl ] EE e iieed Do i
E e 3 2 : 8L sl b i
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% 1w CR Bt S SOLDERTAIL ame e @ b | a% mw'  yia mes e
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: oo 1.9 LiiosN 55 7 A - 3 pi 8 B 15 | nows 100 M3 65 Pis o
Loraits s | I Lo £ 2 " s 9511,78 8 S il A ol 10 i ]
L7 : MCH7: I 0 125 0
Uiss 12 pann 18 |sms gt EWRAP SOCKETS Tl R s 1% mam 100 ew o
Hodock a2 18 n 3 W EL g3 ek 3] 2 a0 | e o 08 1 .
e e i ey TR (BOLD) LEV B b 10l 0 M i - UHNE
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= Ja0x : T35V M n 7 % o
. T4L5138 1 ST. 5 Sm 5 708 by = PCS P 2 17 zmv
4513 ASST. i 180% P B u. N YTIC CAPACITORS
Tél500 7'"'8“!"1} Jungl e f i 22M 1.75 P aditne o et b TR
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RADIO-ELECTRONICS

SEND FOR FREE CATALOG
THIS MONTH'S SPECIALS

COMPUTER GRADES
FACTORY FRESH

330,000 uf @ 5 VDC

SZIIII

150,000 uf @ 6 VDC $175
63,000 uf @ 7 VDC 3] 0o
7,000 uf @ 6 VDC $ 35

ROTRON 3 BLADE
COOLING FANS

3?5!

® used but fully tested
® 4-5/8 x 4-5/8 x 1"

Cat. No. 1161

ROTRON BISCUIT® FAN

The only air moving =
device that fits inside a
13%" rack panel mounted
instrument. High perfor-
mance and low noise
level.

Cat. No. 1510

TERMS: Add Postage
MINIMUM ORDER: $1

Mastercharge and Visa accepted.
P.O. Box 2361R
Woburn, MA 01888

i

NEW RETAIL STORE

27 GILL ST. WOBURN, MA 01801

Store & Warehouse open 9-5 Sat 9-1

Tel 617-935-7328

CIRCLE 36 ON FREE INFORMATION CARD

STEREQ GRAPHIC EQUALIZER & PREAMP
Octave-Band 50 hz to 12,800 18 CTS Slide controls

Assembled & tested $109.15
No additional components necessary
for12 VDC operation
sAmerican made
*Glass epoxy Double sided p.t.h. circuit board
*ALLEN BRADLEY Type M conductive
plastic volume control
*Adjustable input sensitivity: .3V to 3V RMS
(Bourns MFT Dual trimmer)
*BIFET Il Op amps: low noise, 13V/uS (TLO74)
*Bourns 2% Resistor networks
*1% Metal film resistors
*Instrument-type min. toggle switch
(on-off-22 db mute)
*2 accurate clipping lights: one on preamp stage,
one on EQ stage
*All 3 LED's are Hi- Dnghtness types
(8med at 20mA DIFFU
*Wiring & mtg. info |nc|udec|
80 WATT STEREO POWER AMPLIFIER
Assembled & tested circuit board.
American made $67.89(Class'B $61.90)
Ready to mount to heat sinks. Requires 27V
split supply, 125W.
* 40Wfch 8 ohm Class AB * .08% THD at 20 khz,
full power (.2% Class B)
* Slew Rate 33V/uS, low TIM = VI limiting
POWER SUPPLY KIT FOR ABOVE
Includes 125W xfmr, filter caps,
rect, schemo  $33.00
Transformeronly $27.00 Schemo  $1.00
NES541 80V Audio Power Driver  $3.80

TIP31A npn, TIP 32A pnp 80V compl. drivers .51
TIP 35A npn 25A 60V output  $1.85
TIP 36A pnp compl to above $1.73
VARO 331X 100V 3A FAST RECOVERY rect $.53

MR 751 6A 50V rect $.83

4T700uFI35V filter $1.50

The brightest LED! Stanley SBR 5531

8mcde20mA diff $.55

ALLEN BRADLEY type M cond. plastic dual

Aud. taper 100K, 1 cm cube

3mm (1/8") shaft wimtg. hdw $3.75

ALL PARTS PRIME, NO SURPLUS.

MANY OTHER PARTS AVAILABLE. SEND $1.00 FOR
FLYER (WE INCL. WITH ORDER).

$10.00 MIN. ORDER

ONE DAY SHPMT 24 HOUR ORDER

LINE (209) 577-4256 VISA/M.C. OB ELECTRONICS
2131 STONE MODESTO, CA 95351

[( omEuPro

ontinues to deliver.
NEW YEAR SPECIAL:

16K DYNAMIC RAMs — 8/S64!!

250 ns (4 MHz), 16K dyramic RAMs. Expand memaory In
TRS-80* -1 and -Il, Exidy, Apple. new PET, Heath HES, elc, Add 53
for 2 dip shunts plus instructions for TRS-80* expansion. Hurry ...
quantities are hmulcu al this spel:ul prn:u

- MEMUHY' -

Croose from unkit (sockels, bypass caps pre-soldered in place)
assembled, or boards quaified under our Pigh-reliabidly Certified
System Compenenl (CSC) program (200 hour burn-in, extensive lesting
immediate replacement in event of fallure within 1 year of invoice dalz)

Wes 4 e e ps
BK Econoram*®* 1A 5-100 $149 5179 5239
16K Econoram |V 5-100 5289 5338 S429
16K Econoram VIIA-16  5-100 5299 5343 $439
24K Econoram VIIA-24 S-100 $419 5499  $BOS
16K Econoram 1X-16 Dig Grp $319 19 nfa
32K Econoram IX-32 Dig Grp §559 5639 n/a
32K Econoram X 5-100 5549 5660 5789
32K Econoram X1 SBC/BLC - n/a nfa $1050
16K Econoram XIlIA-16 5100 (1)  $349 5419 5519
24K Econoram XIIA-24  5-100 (1) $469 5539 5649
32K Econoram XIIIA-32  S-100 (1) $579 $699  sa48
16K Econoram XIV S-100(2) $299 5359  $458
16K Econaram XV-16 Ha (3) $329 5395

32K Econaram XV-32 HB (3)

of Gedbaut limmm
[ .

& )
3 Bath boec! feten lor epmening memory T GrEA 1 4K

men

@@l@][lﬂt

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 9461

CIRCLE 45 ON FREE INFORMATION CARD

CIRCLE 40 ON FREE INFORMATION CARD

BULLET ELECTRORNICS

PO Box wO1244R

SE O Sound Sffecte it $16.95

The SE-01 s a complete kit that
contains ali the parts 1o build a
programmable sound effects
generator. Designed around
the new Texas Instruments
SNTG477 Sound Chip, the
board provides banks of MINI
DIP switches and pols o
program the various com-
binations ol the SLF Osclliator,
VCO, Moise, One Shot, and
Envelope Controls. A Guad Op
Amp IC b used to implement
an Adjusiable Pulse Gonera:
ftor, Level Comparator and
Multiplex Oscillator for even
maore versatility. The 34" x §°
PC Board leatures a prototype
area to allow for user added
circultry.  Easily D ogrammed
to

"_"a“'

XAN SUPER DIGITS
.6” JUMBO LED
7 SEGMENT

RED

99¢

6640 COMMON ANODE

6920 COMMON CATHODE
NOW A SUPER READOUT AT A SUPER BUY! These are faclory fresh
prime LED readouls. not seconds or rejects as sold by others. Compare our

price anr} sand for yours today, but hurry, the supply s limited!
N ANODE OR COMM ATHODE

POTENTIOMETER ASSORTMENT
A mix of new, panel mount 3/8" bushing pots in various values Some dual,
some with swilches.

10/2.00
e

Phasor Guns, Sl||m Trains, or
almost an infinite number of
other sounds. The unit has a
multiple of applications. The
low price includes all parts,
assembly manual, programming charts. and detailed 76477 chip speci-
fications It runs on a 8V battery (not included) On board 100MW amp
will drive @ small speaker directly, or the unit can be connected to your
sterea with incredible results! (Speaker nol included)

= 78477 CHIP IS INCLUDED. EXTRA CHIPS $2.95 EACH

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 Elm:m-?.oo
SLIDE SWITCH ASSORTMENT

An outstanding bargain. Includes miniature and standard sizes and multi-
position units All new first quality, name brand switches. Try one pack and
you'll reorder more: SPECIAL — 12 for $1,20 {Assortment)

* §$16.95 LESS SPEAKER & BATTERY

From T.l.: TL490 BAR/DOT DRIVER IC. Drives 10
LED's with adjustable analog steps. Units are
cascadable up to 10 (100 steps). Drives LED's directly.
Great for voltage, current, or audio displays. Similarin
features to LM3914 with specs and circuit notes.

2.95

PARTS 7 WATT AUDIO AMP KIT
31 OF AMP 8 LEAD CAN 3100 SMALL SINGLE HYBRID iC AND
723 VOLT REG. 10 LEAD CAN 50 COMPONENTS FIT ON A 2° 2 3° PC

13741 FET INPUT 741 MINI QIF 3/1.10 BOARD (INCLUDED) RUNS O 12 VOC

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LS| chip with three oscillators, three
amplitude controls, programmable noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080, ZBO, 6800 etc.) can be software controlled to
produce almost any sound. It will play three note chords, make
bangs, whistles, sirens, gunshots, explosions, bleets, whines,
or grunts. In addition, it has provisions to control its own
memory chips with two |0 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

30000 @ |5V COMPUTER GRADE 210 Ll Byt e
oo ewcen rumrase w0 | SRR T TSNS
4402 PUP COMPUMENT  8/100
onoes Lol ot % | o @5 watts. compatisLE waTH
w380 2w AUBIO ic wispecs  1oa | SEO SOUND KIT $5.95
|M377 DUAL LM380 W/SPECS 250
“THIS VOLT REG. 1A 15V ]

& DIGIT AUTO/VAN CLOCK
1L 0PTO (SBLATOR MINI DIF )

 LANGE % CHARACTERS [LED)

“WEM E3] DUAL GATE MOSFET

NEW ITEMS

LM3046 {CA3048) Transistor Array
RCA 40430 400V 6A TRIAC TO-66 ..

CA3086 RCA Transistor Array ...
MC1438R Power Op Amp/Driver .

1N4148 Prime, Full Lead ......

LM3302 Quad Comparator.....

25C1849  High Freq NPN TO-92

MPS A20 NPNGENPUR ......covmvennies

* QUARTZ XTAL TIMEBASE

NPN HIGH VOLTAGE 2.00

VCEO = 450 VDC IC = 3A (5A Peak)
FOR TV HORIZONTAL SECTIONS; HIGH
VOLTAGE REGULATORS
REPLACES: 2N5076, 2N5077, 2N5838, 2N5665,
HOUSE # BDY94, BU126, 258C2121, 2N5840, 25C1046,

DIODE PROTECTED, SIMILAR
T0 40673 50

= ALARM & SNOOZE OFTIONS
= MONSE FILTERING

MY¥1E24 VARICAF DIDDE 10 FFD 4 » EASY TO ASSEMGLE ‘&Q,
IN4DO3 1A 200V DODE 15/1.00 s dw xat
TIF30 TAR FNP FOWER 31,00 = DAILED & MLATED PC BOARDS
MISITNEISE 4 | §16.98 covmecnr

12 voc

INDICATES ETEM 13 “NEUSE RUMBERED"
'S ULTRASONIC RELAY KIT

JUMBO GREEN 4/89 INVISIELE BEAM WORKS LIXE A PHOTO
JUMBD RED 5/.89 ELECTRIC EYE USE UP TO 25 FT APART
MEDIUM RED (") 15 COMPLETE KIT. ALL PARTS

MEDIUM GAN OR YELLOW 152 [ AT R

$21.50

MRS AL S M e I - N—
* NO COD's

+ SEND CHECK M.O. DR CHARGE CARD NO

+ PHONE ORDERS ACCEPTED ON
VISA AND MASTERCHARGE ONLY
(214) 278-3553

* ADD 5% FOR SHIPPING

* TX RES. ADD 5% STATE SALES TAX

* FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
(20% AIRMAIL) U s FUNDS ONLY

ow neguedl




Radio Shack —Your No. 1 Parts Place™

Low Prices and New ltems Every Day!

Low-Power
Schottky ICs

Low

As 4'9¢ \
* 100% Prime

» Guaranteed Specs

Im%oved 5-volt logic devices use
Schottky diode technology for
minimum propagation delay and
high speed at minimum power.

Type Cat. No. ONLY
741500 276-1900 49
74L502 276-1802 59
74L504 276-1904 .59
741508 76-1908 49
74L510 76-1910 .59
74L513 76-1911 .99
74L520 76-1912 .59
T4LS27 76-1913 .69
741530 76-1914 .59
741532 76-1915 .69
74L547 76-1916 1.29
741551 76-1917 .59
74LS73 76-1918 .69
T4LST4 76-1919 .69
74L575 76-1920 99
T4LS76 76-1921 .79
741585 76-1922 1.29
74L590 76-1923 .99
74L59 76-1924 99
74158 76-1925 99
74L5123 76-1926 1.19
74L5132 76-1927 99
74L5151 76-1929 29
74LS157 76-1930 1.19
74LS161 76-1931 1.49
74LS164 76-1932 1.49
TALS175 76-1934 1.19
74L5192 276-1935 1.49
74L5193 76-1936 1.49
74L5194 76-1937 1.49
74ALS196 76-1938 1.59
74LS367 76-1835 1.18
7415368 76-1836 1.19
74LS373 76-1943 239
74L5374 TE-1844 239

Type Cat. No. EACH
4001 76-2401 .69
4011 76-2411 53
4012 TE-2412 Y &)
4013 76-2413 i

4017 76-2417 1.69
4020 76-2420 1.69
4021 TE-2421 1.69
4023 76-2423 69
4027 76-2427 99
4028 76-2428 1.29
4046 TE-2446 1,89
4511 T6-2447 1.69
4049 TE-2449 J9
4050 76-2450 .19
4051 T6-2451 1.49
4066 76-2466 1.39
4070 T6-2470 79
4518 76-2490 1.49
4543 T6-2491 1.89

All Prime from Major Semi-
conductor Manufacturers.

Specs and Pin Out Diagram
Included with Each Device.

NEW! Rectangular
LED Lamps

N

High-brightness. Can be stacked vertically or
harizontally. Max. forward current: 30 mA.

NEW! pair of LED Digits

198

These 10mm 7-segment, red displays are
ideal low-cost readouts for any projects. For
multiplexed or direct drive. Max. forward

NEW! oscillator/
Divider IC

269

CMOS IC with 17 binary divider stages

Bmduces 4 highly stable 60 Hz square wave
ses a TV 3.58 MHz crystal reference. Very

low power operation over wide 3-15VDC

Typical forward voltage: 2.5
2

6-070. Red. .. 20996 | current: 45mA/segment. range. 8-pin DIP
216-071. Green . .. 2/99¢ | Common Anode. 276-1643 2/1.98 ST s s R 2.69
276-072. Yellow. 2/99¢ | Common Cathode. 276-1644 2/1.98 3.58 MHz Crystal = 2.99

LED Bar/Dot Display
Driver

349

LM3914N. Features 10 adjustable analog
sleps, bar or dot disp!a&' mode. Current-
regulated LED ouputs.

18-pinDIP. 276-1707 .............
LM3915N. As above but with 3 dB log steps.
QIR IORTE S 3.49

NEW! Silicon Solar Cells

Low As

5

High Efficiency

Convert light to electrical power. All deliver
0.45V at rated current. Use several in series/
parallel for higher voltages or current.
276-122. V23" cell. Rated 500 mA ... 5.99
276-123. Full 3" cell, Rated 1 amp ... 8.99

Hall-Effect Sensors

K 198 Pkg.

of 3

Open-Collector Output

Detects magnetic 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
case. With data.

ZIG-1646 1 Soni Pkg. of 3/1.98

Unique LEDs

——

N B

[&] Tri-Color. Displays red, green, yellow.
Uniform light output of 0.6 med. Forward
voltage; 2.2VDC. Max. current: 25mA. T1-¥4

case style.
2160352, i s .o 138

[8] Red Flasher. Operates directly from
5VDC power source. Pulse rate; 3 Hz. Max.
current: 20 mA at 5VDC.

ZIBDIB . cersvsmise siremirisminiainnns] 1:29 275-1610

10 Assorted Mini Reed

Hermetically sealed. Gold-plated contacts
close when magnetic field is present.
Includes mini and micro types. -
..... Pkg. of 10/1.98

Permanent
Magnet Motors

\_,
99¢ Pkg. of 2

Up to 10,000 RPM at no load. Long
leads for easy hook-up. Motor is
1Yexl4". Shatt, ¥sax!4",

273-206

Switches

ot 198

2/95¢

12/24-Hr. LCD
Clock Module

19°

24-Hour Alarm
Shows Time/Day/Date

Complete clock module — just add switches and battery! 0.25"
LCD disp!aéhas built-in backlight, alarm set, PM and snooze
indicators. Operates up to a zear on sin%Is 1.5V battery. Accu-
racy: =13 seconds per month, 277-1005.............. 19.95

Actual Size

Top Octave Synthesizer IC

NEW!
6%

§50240. PMOS oscillator/frequency divider chip generates 13 equal-
tempered notes from Cg to Cg to form the heart of any electronic
keyboard instrument. CMOS compatible square wave outputs have
50% duty cycle for driving additional dividers or voice filters.
Operates from single supply from 11 to 16 volts. 16-pin DIP.

276-1780 . . . 6.99

BCD Counter IC

CMQOS chip replaces over 8 separate ICs in
a digital display circuit. Input pulse shaping.
Master reset pin, 16-pin DIP.

Pad e R e S T el L e 293

MC14553 3-Digit 299

RAM Memory ICs 249
Low As

2102 1024 x 1 Array. Low-cost static memory chip.
16-pin DIP. Buy 8 and sava|
276-2501 .

.. 249 Ea.or 814.95
2114L 1024 x 4 Array. NMOS static RAM. 18-pin
DIP. 278-2504 e ey [

4" Cooling Fan

12%

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.
A e e A O T Py A e 12.95

Dual Analog Delay IC

1095

Continuously Variable —
Many Audio
Applications

SAD1024A. “Bucket Brigade’’ device has 2 separate 512-stage shift
registers which can be used independently or in combi ¥
Provides continuously variable electronic delay for complex audio
signals to create reverb, echo, phase shift, chorus and vibrato effects,
Reliable NMOS design operates from single supply. With applications
circuils and data, 16-pin DIP. 276-1761 . . . . . | 10.95

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Radioe fhaek

A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102

QOVER 7000 LOCATIONS IN 40 COUNTRIES

CIRCLE 10 ON FREE INFORMATION CARD
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Associates, Inc.
Newton, N.H. 03858

+ MILESTONE
PRIWTER OFFER!!!

SDIABLO "Hytype” Daisy Wheel
KSR TERMINALS

Featuring:

*ASCIl RS-232C I/O0
*110,115 & 300 Baud
=10, 15, & 30 CPS
*Dual 10 & 12 Pitch

L ouum—lz—x'v

v L

These used, cleaned and refurbished Daisy Wheel
Terminals feature the FAMED DIABLO "HYTYPE"
Daisy Wheel Printer with its multitude of capabili-
ties. Includes 1/60" horiz. & 1/48" vertical spacing
in the "PLOT" mode.

Limited Offer — Special Price
only *1750.00

WHILE THEY LASTH!

We Also Offer Many
Types of “SELECTRIC"*
Printers: ASR, RO and More.

For E pl
Receive only. BCD Coded "Selectric” with Pinfeed Platen
and Data As-is, used. Model 1980

Only #109.00 each!!

ADM==70"T 00000 MTM=—I—73T 0060

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning, Cutting, Rifle, Pistal.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
tritying. Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.

FOR SALE

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.

08l challenger 1P-Superboard |l 90-page step-by-
step programming manual, $5.95 +$1.00 P&H,
TIS, Box 921RE, Los Alamos, NM 87544

SATELLITE Television—movies, sports, etc. Build
or buy your own Earth Station. Send $3.00 for
information. SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

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-

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
llbulldlng machinery. COMPLETE

*Plotter Capability Buy with CONF E from
\ *Many more exciting TRONICS, Box 82-M, Skokie, IL 60077 lho ORIGINAL MFGR,
St features For P details send name, address,

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. inquiries.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

zip 1o:

LAKESIDE INDUSTRIES
4071 'N. Eiston Avenue
Chicago, lil. 60618
Phone: 312-583-6565

EAVESDROPPING countermeasures report ex-
plains wiretapping, “bugging” defenses, $8.00.
Sample, $1.00. COUNTERTECH, Box 5723, Be-
thesda, MD 20014

CARBIDE drills—Numbers 68 (.031), 65 (.035), 62
(.038), 60 (.040), and 58 (.042)—All % inch shank.
New. Two for $7.85. Each additional, $3.70@.
Postpaid. CM CIRCUITS, 22 Maple Avenue, Lack-
awanna, NY 14218

1802 simulator program for debugging without
breakpoints and for learning machine language
programming. Send S.A.S.E. for details: LARRY
HAWKINS, 10410 Edgewater Road, Louisville, KY

*Trademar nternational Busin inos HIGHLY 40223
; de'r; ”{;(‘ gaﬂr;;rloﬂu’: ;;;:;cfn i EROPITARLE ONE-MAN
PRINTER FLYER ELECTRONIC FACTORY _
(603)382-5179 Investment unnecessary, knowledge not re- Please give generously to the

e Mastercharge and VISA accepted quired, sales handled by professionals. Ideal Armerica i~
® *Phone 6g,ders Are we?cgm;;e home business. Write today for facts! e n Heart PBSOCIG?IOH.@
S er lude shipping & hand| Postcard will do. Bart m:yz Box 248 NG
e *Frices may nof include shipping & handling T 1 . Barta- - X 4
® PRINTERS Walnut Creek, CA 94597. ‘ WE'RE FIGHTING FOR YOUR LIFE
o PR eoeoe PR‘NTERS....
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HOBBY WORLD
ELECTRONICS

74L%

Orcler by Car No. 999 and type
TYPE NO. PRICE TYPE NO. NO.
7400

PRICE

28 1.
A9

29 4
9 1
a5
25

59

1

Order by Cat No. 999 and type
NO. PRICE

45

69

99
10

23

25

CALL TOLL FREE: y
(800) 423-5387 USA BEB
1H CAL e P
(800) 3823851
LOCAL & OUTSIDE USA
[13) 1369200

Phone ordcr: (617) 532-2323) —

TERMS: Add Postage; No. C.0.D.'s

HOME of SURPLUS BARGAIN

ELECTRONIC SUPERMAREKET

DEPT R 2) LYNNFIELD,MASS. 01940

Use '{uur Charge Card - Visa-MC-AE
$10.00 Minimum Order

VOLTAGE
REGULATORS

Order by Cal No. 999 and type
Type

LM320K5
LM320K12
LM320K15
LM340K5
LM340K712
LM340K15

Price
51.90

parts, tools, & case.
7C70005

We supply all electrical and electronic
parts, you supply labor & mechanical

Ba"ery Charger 12VDC, ZOA 20 th 3

= ¢1d by
ELECTRONIC TIMER BOARD
Microwave oven timer board - req's
3 x 8 switch matrix. Make a 4 digit
timer-runs on 115V 60Hz with data.
Turn things on or off, up to 3.33 hrs.

I S

2222283udauss

Sh. wt. B oz. DICS0434 $4.88
3 for $12.88  DICS0434

LM340K18 ] .... 4.50

EEEEERET

; - f.‘ad Bn:ew Charg“ Kit, su," $12.88/3 3
125 Buy! Up to DC. S00Ma. —.m
3 ShOWE S Lbs.. . 7070405, , agMa, 9" COMPUTER

#ggrg;s.]sr. Kit. 5V, 1A, Reg'ted . $6.00 MONITOR (Conrac)

Must be modified
for sync. with da
used. L.P. $200.
|green-phosphor)-
Sh. wt. 25 |bs. QTY
LTD 913B0154
ONLY S$38.88!11111

COMPUTER DESK (For abova) -
$28.88..36" x 24" x 28". - 9220482
ONLY $28.88!
KEYBOARD also- 9130159 -

g To 24;:':": Ra:
amps. LW 1
&M |

sy
ooown

‘ted & adjustabl
M S justable,

=3

32333288k 8ha3550

AM/FM-MPX STEREO RECEIV
*Close-out special *@ watts (RMS)/
channel *Tape inputs *Phono inputs
*Fully wired & ready to install in cab-
inet or wall *Cabinet available ‘Just
add speakers to "4
quad outputs avallabla *Complete jax
panel & many other extras. L.P. was
$199.95. IC/FET. Sh. Wt. 7 Ibs.
@ =12 wis 9X0538
@= 8wis 9X0296

HOW TO ORDER

Pay by check, Masiercharge,
Visa, or COD. Charge orders
please include epiration date.
Foreign pay in U5, funds. Order
by phane or mail, ar at our retail
MlNlMUM ORDER $10. pleaswe
include phone number and mag-
azinelimue you are ordering

$28.33

bk 0 3 e

$49.88
$39.88

add s m lw lbe first 2 Ibe. For
ground add 35¢ for addrl Ib. For
air add 756 for addrl Ib. FOR-
EIGN: surface: ade $1.00 for first
2 bos, 60¢ per addr| Ib. Ain add
$11.00 for firsi 2 Ibs, 35 for each
addt'l Ib. CODs $1 addrl. Guar-
anteed satisfaction for 120 days
of your money back! Nol re
sponsible for typographical
LUCTS e items subject 1o
e ke WeTramra ok bt
ta limit quantities.

Send for
FREE CATALOG
Featuring:
Compulers and accesorkes. dik
drives, printers, integrated cir-
cuity, LEDs, semiconduciors,
books, software, connectors,
plus more and more! The wides!
selection at the lowest prices!
Circle our reader seryice number
o pl_wnmmln teday for your

Dept. R2 Northridge, Ca. 91324

S5k

“AUTOMATIC HADIO" SAVE $51.07!
AM/FM CAR RADIOS
These puchbutton radios with front/rear
speaker control & power antenna switch/|
burglar alarm control are completely built
up in Japan, but to get a low custom rate
the radio was amssembled in Japan less dial
& face pllte & PDI!llIl' We supply stuff to
:::m ked bo f; sl Mm- ol
pac xes from Japan.
sell for $79.95 each - - 7
Sh. Wt. 12 Ibs. 9DS0376
Car Stervos - 2050402
Send for FREE cat’l. -visit our stores,
177 Washington St., Peabody, MA, or
Towne Dumpe 777 So. Willow St
next to Woolco, Manchester, NH.

of over $10.00 from this ad!

3WAY SPEAKER KIT- $49.88/pr

Famous mfr. has cabi nct

but all routed, just “smap in'’ grooves &
glue to get pl finished i

As easy as 1,2,3. Try it and you will ses.
We sell complete kit of two cabinets, 4
speakers good for 35 Wart (RMS),
terminals, ducted port, grill stuff, & in-
structions.  Size: 17" 'Wx10%"Hx915"D.
2 for $49.88 9ABO0460  $49.88/pr.

10% OF

R LR

s23yaREEYRER

$38.88 ea.

19511 Busmess Center Dr.
CIRCIF RRE NN FRFEF INENBMATIAM C~ABRD

§ RADIO-ELECTRONICS
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Super Color S-100 Video Kit $99.95
Expandable to 256 x 192 high resolution color
oraphll.‘.s 6&4? with all d|splay m%ﬂ::q cumputar

Memory
bletn 6K. 5-100 busiBG? 8080, 8085, 780 efc.
Gremlin Color Video Kit §59.95
32 x 16 alpha/numerics and &raphms up to.8
colors with 6847 chip; 1K RAM at EODO. Plugs
into Super EN 44 pin bus. Not expandabie to high
resolution Graphics.

NEW PRODUCTS!

Elf Il Adapter Kit $24.50

Plugs into EIf |l providing Super Elf 44 and SUEII'I
bus plus 5-100 bus expansion (With Super
pansion). High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00
1802/S-100 expandable to 32K, Hidden refresh
:ﬂ:“s up to 4 MHz w/no wait states Addl. 16K

Quest Super Basic

(uest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a tull size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
with scientific notation (number range = . 17E%),
32 bit integer -2 billion; Multi dim arrays; String
arrays; String manipulation; Cassette I/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 Basic Source lisling
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 4-Siot Expansion § 9.95
Super Monitor V1.1 Source Listing  §15.00
Coming Soon: Assembler, Editor, Disassem-

bler, DA/AD, Super Sound/Music, EPROM pro-
grammer.

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 Elf for so little 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, ASCII
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 all IC's; Real cost
of in warranty repairs; Full documentation,
The Super Elf includes a ROM monitor for pro-
grarn Ioading, editing and execution with SINGLE
TEP for program debugging 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 Ouest address and data bus
displays before, during and aMer executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on B LED indicators.
An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included 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.

RCA [:nsmac Super EIf Compuler $106.95

A 24 key HEX keyboard includes 16 HEX keys
plus load, resel, run, wail, inpul, memeory pro-
lect, 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 slot for the Quest Super Expansion Board.
Power supply and sockets for all IC’s are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including 2 series of lessons to
help get you started and a music program and
graphics target game.

Many schools and universities are using the
Super ENf as a course of study. OEM's use it for
training and research and development.
Remember, other computers only offer Super Eif
features at additional cost or not at all. Compare
before you buy. Super EIf Kit $106.95, High
address option $8.95, Low address oplion
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 5-100 boards $41.00. NiCad
Baltery Memory Saver Kil $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 ENf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip B Interpreter §5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K 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 EN. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or TI
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.
A IK Super ROM Monitor $19.95 is avallable as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. 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 follow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
manitor 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 Parallel Input
and Output Ports with full handshake. They
allow easy connection of an ASCI| keyboard to the
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 full capa-
bility display with Tiny Basic and a video interface
board. Parallel |/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma |/F $1.95, 5-100 $4.50. A 50 pin

Same day'shipment. First line parts only.
Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices,

INTEGRATED CIRCUITS

2322 Walsh Ave.
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ROCKWELL AIM 65 Computer

6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, 8K Basic Interpreter $100.00.

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays. 5314 clock chip, trans-
former, all components and full instructions.
Orange displays also avail. Same kit w/.80"
displays. Red only. §21.95. Case §11.75

Special small power supply for AIM 65 assem. in
frame $49.00. Complete AIM 65 in thin briefcase
with power supply $485.00. Molded plastic
enciosure to fit AIM 65 plus power supply $47.50.

AIM B5/KIMNIM/Super Eif 44 pin expansion
board; 3 female and 1 male bus. Board plus 3

NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/full
parts and instructions. §71.25

connectors $22.95. :

AIM B65/KIM/VIM 1/0 Expansion Kit; 4 paraliel
and 2 serial ports plus 2 internal timers $39.00.
PROM programmer for 2716 $150.00.

Multi-volt Computer Power Supply
Bv 5amp, +18v .5 amp, 5v 1.5 amp, —5v
5amp, 12v .5 amp, —12 option, =5v, =12v
are regulated. Kit$29.95. Kit with punched frame
$37.45, 54.00 shipping. Woodgrain case
$10.00, $1.50 shipping

S-100 cgmputer Boards

PROM Eraser
Will erase 25 PROMs in 15 minutes. Ultra-
violet, assembled $31.50

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency

BK Static Kit $135.00
16K Static RAM Kit 265.00
24K Static RAM Kit 423.00
32K Static RAM Kit 475.00
16K Dynamic RAM KIt 199.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kit 470.00
BK/16K Eprom Kit (less PROMS) $89.00
Video Interface Kit §129.00
Moth $39. Extender Board $8.99
Video Modulator Kit $8.95

Convert your TV set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions.

to crystal time base. Outstanding accuracy.

connector set with ribbon cable is available at
$15.50 for easy connection between the Super
Eif and the Super Expansion Board

Power Supply Kit for the complete system (see
Multi-volt Power Supply ).

TERMS: $5.00 min. order U.S. Funds. Calil residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

CIRCLE 6 ON FREE INFORMATION CARD

791C Update Master Manual $35.00
Complete |C 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.

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 wibezel  $11.75

FREE: Send for your copy of our NEW 1978
QUEST CATALOG. Include 28¢ stamp.

-
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POTTER BRUMFIELD REED RELAYS
SOUND EFFECTS GENERATOR BASIC KIT 4.:.07 RELAYS 915 VOLT D.C.
bowt v E i T ] * 14 pin sf
S e R e e 38 HORMALLXOREN
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CLASS EPOXY FL BCARD WiTh SCHEMATIC ARG LATOUT |NETHUETIONE. 120 velt n.c. eail CONTACTS:
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each
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WE SUPPLY ALL THE COMPONENTS
FLUS SCHEMATIC 1O MAKE A SEN=

10 MEG POTS
.Slnndard % Walt Size
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SITIVE BLAVE TRIGGER wiGH e Rk o g

WILL FIRE YOUR SLAVE STROBE

WhEK YOU TRICGER YOUR MASTER
1.50

25 For $5.00 4 For §1.00

52& AUDIO SLIDE POTS LARGE QUANTITIES AVAILABLE
75¢ Each

$1.350ach 10for$12.50
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CIRCUIT MINI TOGGLE
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Module
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save on gas!
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. ! Brand New
tune-ups, reduced pollution, and 50,000 + 63,000 mid 15 vee DARLINGTON TRANSISTOR
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ALL ELECTRONICS CORP.

905 S. Vermont Ave, SEND FOR OUR FREE CATALOG

2for §1.00 coeni o e 3 Los Angeles, CA 30006 TERMS
* Minimum order $5.00 ri- star COrporat‘on (213) 380-8000 * Quantities Limited
. Fulu"l‘léclu:‘l’ecsg.[?ﬂ for pu;rm Store & Warehouse Hours : ma:;rm.w
P Helierhis e i Phone (303) 243-5200 AN Shipping USA

P.O. Box 1727
Grand Junction, Colorado 81501

= Calif. Ros. Add 6%

P.O. BOX 27038, DENVER, CO. 80227 (303) 781-5750 * Prompt Shipplng

Saturday
10AM-3PM
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o = sl PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS DIP SOCKETS
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4.7UF 15V 5/51.00

25 watt Infra Aed Pulse [5G 2006 equiv. |

Laser Diode (Spec sheet included) $24.95
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SOLID STATE SALES

P.O. BOX 74D
SOMERVILLE, MASS. 02143 TEL, (617) 647-7053

Send 25¢ for our catalog featuring
Transistors and Rectifiers
145 Hampshire 5t., Cambridge, Mass

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

Include Por
Telephone,

CIRCIE 21 AN FREE INENRMATION (CARD



AWA.mED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!
Cmp[] l ER 1 Prmn Q‘la'ity Factory tested products only, no re-tests
Om}C’I\S or fallouts. Guaranteed money back. We stand behind our products.
G ,.\\"4% 1979 CATALOG NOW AVAILABLE.

$1.00 for your copy of the most complete catalog of computer products. A must

for the serious computer user.

STATIC\ |RAM BOARDS APP E;Exmngpgupg MICROPROCESSORS STATIC RAM HEADQUARTERS  SOCKETS

TRS 80 16K-UPGRADE KIT “:.90
$-100 32K (uses 2114) J’“J *. 16K with Jumpers & Instructions 2804
ASSEMBLED Kit ik P'r for either Level | or Level Il | $74.95 F oo
450ns, 598.00 450ns, 539.95 +* 16K for Apple |l Umrade 4.
250ns. 699.95 250ns. 599.95 Special: TRS80 Schematic......... - " ¥
Bare Board 48.95 Expansion Interface Schema!lc g[;“;:'s‘* S PnaT 4
Bare Board w/all parts less mem, 99.95

W08 1

£i]
AQHA 14T 0004

$-10016K (uses 2114) KIT (exp. o 32K) TRS 80 TO S-100 TEXTOOL ZERO

ASSEMBLED 450ns, 279.00 PET TO S-100 ADAPTER ST ARG T INSERTION FORCE

450ns. 32500 250ns. 299.00 Allows Pel/TRS B0 to be interfaced to EMM4402 SOCKETS "

250ns. 375.00 popular S-100 Bus. KRt Mo 24 P 31,80

Bare Board 49.95 Petto §-100 Kit . $189.95

LOGOS | 8K Ass led .. 526995

ASSEMBLED - RS BOto S-100 HUH 8100 K- 8275.00 CONNRGYORS -

450 ns. 169.95 KIT 450ns. 12595 Assembled. .. $355.00 oB2ES I'u;u;'ul g ‘.;’

250ns. 18995  250ns, 149.95 ho 5
Bare PC Board w/Data $21.95 SUPPORT DEVICES S e !
Now over 1 year successful field experience KEYBOARD ASCII ENCODED AMIS1 1 Anin Pioceians 510800 i .5},;2 H g: :n'gr a;g
"Special Offer” Buy (4) 8K 450ns. Kits $117.00 ﬁatgh‘! IﬂlUfCEase of AM B511-1 300 nt e LA R st 14050 50/100 £ 100 Connector wh 425

urplus key- AMGST M, -

%Dards From_lghe Singer CHARGE COUPLED DEVICES
. orporation. The 16 CE0 - Furst time ellired Fairesuid
i NI keyboard fealures 128 AL

FOR TRS-80 B key formal, MOS CT52065 5175  CT5206-9 5198

CT32064 3175  OT5206-10 5195
% 23% More Storage _ encoder circuitry 'N" key $1 5'“ sach |"!- 43.00) 152067 8175
Capacity-40 Tracks rollover, lighted shift lock, control, escape and CRYSTALS
+* 40 track patch now avall. repeal functions. Lid Oty 3 KEY $59.95 M sl o Tl s TV flasees NAKED PC BOARD SALE
+ Faster Drive - Gam " 2:80 CPU N 53405
Up to 8 Times Faster 395.00 UV “Eprom” Eraser B Freguncy f ce :,;;.::,.:, v::; 280 Pl ac) 3495
P 2 #| F BXSalc AAM (Logos). 21,95
EDrwe Cable Add $29195 8726 BUs Driver a5 O L R o e
4 Drive Cable Add $39.95 Model UVs-11E $69.95 8228 Syn. Convrai PETS EAMIE{I 2 gs
¥ Holds 4 Eprom’s al a time o0t ; ; iy \apy 1O Tarball 1995
2. VISTA V-200 MINI-FLOPPY SYSTEM BB o S e P Wl e
+* 204K Byte Capacity + w/CPM, Basic *E” i 15 T 285 | oK Epom zroa) 2195
+ Double D Dri BaperenCe, P IS i9s w85 | 1702 Eprom Boars 3000
ouble Density Drive s Model 5-52T...5265.00 R e S0 255 | 27ORETI6 Epece ihaca) 3495
ao?enuﬂub'fcoﬂng‘; s (8500 Professional Industtial Mode! i s3s | Zrowzrieesontinci 3000
DHELSTWRLCARE S = 245 495 | ACPFrotoBd (IMComn) 2795
Add to your EXIDY, HORIZON, TARBELL FLOPPY INFTERFACE =2 S e I SR
ZB0/BOBO 5 100 Compatible # Uses GPi ACP Extandes wiConn 1595
and other S-100 e SR e e $3k005 DISPLAYS/OPTO/LED'S Videa intacare (SEM)] b
3. VISTA V-1000 FLOPPY DISK SYSTEM Assembled Other Drives §26995 * 7SEGMEMT » CALC # CLOCKS * e A s
1 €852 Senal Adapt 50 [#] CC T
X G o cobler TRl W T
Cas;& PFS I3 RaA016, AT Note: For CPM Add $70.00. Documentaticn Add $2000 Eoe NMosam (135 FND 500/503 (€1 500" Fled 93
e 1699.00 50 Veraa iopey e et EidTERoe ke RORIRICA D 72 WAVEFORM
Instructions & Manual SO Versa Floppy Assembled............. . 800 Bus Dres e e SamIC oN 200, Tvd 178 GENERATORS
4. MP| B51-5%", 40 tracks . ........ ! Tarbel Casselte VO Kit., ... e ""We_““ e "?’?‘z HPGEZ-TT31 (CA) 300" Red £ EchfD::n;-c.:Dn Gen g:g
g ghwsnggdg%—sm 35 trscks : ; Sale % 1771-01 Flopoy Chip. . LA au sag-g i e ;Eg.u B..E;r::-sj::. Eirli\‘ 3*; e ero 1 ;:
jemen .375. 1824 CO 32 + 8 AAM [0 ool X206 Funciion Generator 5 23
7 Shugart 800/801R EI." T498.00 EYI;TE USEJR 8K EPROM BOARD jas2 Con e 0 1085 E.&ggfz\fﬁu o?: Madute 1598 FLOPPY DISK 1o
- i 100 wiRied Filler
& PESCIModel 277 Diall. - 119500 Il RO GINES ¥ Resetiumg i 5 o bt i
5 ‘4 -t , - £ 857 1 &% o T2 N
Byteuser Kit . i £ - -
EXPANDORAM MEMORY KITS Bare PG Boar £232 Wi 533 b BOLTAE Rad N TR g i7a) B
Special Offer: Buy 4 kits bri il 1434 ¢ WP 50827300 Rad Nymare 1485
* Bank Selectable * Usés 4115 or 4116 MR-8 8K w/1K Ram ... : £430 004 R RnLsos e o 835 TV INTERFACES
Write P B DG, £16VOC ?gn.;? i wiLeH fan ; i I B e e : 3 i o
% Write Protect * r , £1 AK 17 : DYNAMIC PAMS 5" o M
* Phantom * Lowes! Cost/Bit EPM-2 2708 or 2716 Eprom AIS41G 16K (16PN 395 M 10N $70 Red pratiomene 495 MR Mol ]
A 18] e O e . Il Z-80/Z-80A/8080 CPU BOARD AT kK
16K $199.00 32K $369.00 * On Board 2708 2708 included (480ns) PP Pe SPECIAL PURCHASE
i ERg  EHE: W imoounioeddviand W LY (while supply lasts)
i . %1018 Piny

Wit ey 2 .$129.95
ar $ 3485
+* For 4MHz Speed Add 51 5. 00

looaL 49 21L02-4 (450 ns) 100 @ 99¢ ea.
G6od  4as 21L02-2 (250 ns) 100 @ $1.15 ea.

IMS STATIC RAM BOARDS -.,td'og

i BOBOA Kit . .5 9995 :
x g‘f anton Ma;::: % L?:mg?éfieg tested B8OBOA Assembled \ $149.95 i TMSITLOGO I';L gK Dy{\amlc )R;%I\Bd ]
Reoomrnende phamicrosystems rime
250ns.  450ns. i S-100 MOTHERBOARD SPECIAL T{fs"a ?_‘:;2 Sooea 1% e
BK Stati $209.00 $189.00 8 slot expandable w/9 con | 4 .
5 1489 Line Driver 100 @ 75¢ ea.

16K Static $449.00 $399.00 reg S69.
$699.00

32K Static $799.00

1489 House Marked 100 @ 50¢ ea.

2 Problem Solver System Users i 14 | ¢ ea.
ANADEX PRINTER We recently purchased all finished goods, ety Lh?%éogeon.:a:duStgrAerip@S]/rg1,Sg

SALE 82233220 ..cininin,

Model DP-8000 compact, impact, parallel or work in process and product designs irqm
- serial. Sprocket feed, 80 cols, P83 Send for more details.

2716 5 volts EPROM 3/$89.00

B25115 812 x & (TS5)

2.98
B2512332x 8 2 g?)
a4 Ilnes,fmin bi-directional. 825120 25654 30
B25120 256 x 4 (T5) 180
New only .....$895.00 bt A, COMPUTER SPECIALS
ACOUSTIC MODEM H5C DMTSTS 322 8 295 LIST SALE
FLOPPY" DISKETTES _u Dona Bavd ==L CHARACTER GEN Aogle || Plus w/16K 1195, 350, | P8I 1620 Duple RO3295. 2695,
\_g 0-300 Baud PET 2001-16N 995,  895.| Anadex DP BOOO 635
% 5%" Minidiskettes * @ Bell 103 ?g}gm‘ 154 Uppar 05 Exidy Sorceter wiBK 896,  795. | Cenlronics Micra P-1 595. 395,
Sol‘tseg{or. l? Segtgr 16 Sector * : Answer, Originate  $198.00 IS RO fra Compieoker | WBK: 1488, 1395 || CunitonicaMierd 8.1, sis: 828,
25 Each, 10/39.95 uc«m:n romeman Sys e oroc 101 5 50.
*548" Standard FI:ODD‘I Disks * O*E. ACOUSTIC COUPLER SPECIAL MEMEGAET 1 A Horizon | w/1BK 15989, 1349.| Teletype Model 43 1349. 1150,
Soft Sector, Hard Sector o AJ MODEL A30 MCMESTS TEI PI208 w/32K HiPiot Platter 1085, B59.
o] ector, Hai actol SPECIAL PURCHASE MCMESTS dual floppy & CAT HiPol Digitizer 705, 735,
$4.50 Each, 10/41.95 OF SURPLUS UNITS I.IAR“I’S:‘USR'I‘S (1 avail} 4995 2905 | Interube Il 895. 784,
*Add 4.95 for 10 Pack in Deluse Disk Holder AVAILABILITY LIMITED  $29.95 . Pascal Microengine 2095 2395 | Proc Teeh soL20 $1085 00
10T4A/ 1612 (51400 132 « LED'S « OPTOISOLATERS + TV CHIPS/SOUND
. DATA BOOKS ¢ COMPUTER BOOKS ArS101sA 863 5] 8 CEOR »nr'.‘i,.:, e amasiins s 9100 AvaBh00-1 6 Games BW . 5485
9600 MPU Maorlule w/BB02 GPU.,, Y LRI s A 'g B P T mseryy 1 0 uBagz - NN Pk KT S0 12 Av38303-, Pasd a0
9601 16 Slat Mother Board. . g NSC Linear 95 BOBOA Manual 505 7350 LS FPT 1 108 Pralo XSTRFlatLenae  SALEA!] 00 ::ﬁm: :M" o Gars 5.50
9602 Card Cage (19" Retma Racl 51800 HELKar Ao Hotas ¥ 308 AND Schotiky Databook. .4 85 18718 Ax Ao et Bl ;830
£ 1 ’ N . .A95 s
2603 8 Slot 2. NSG Mamery. 355 81 MOSALS) Data aas ;;:.ITD" R:':’EG EN' 28 MONTHLY IC SPECIALS o i Cocw Boled S
Inted Databook 405 Harn labook . 4 eners 2
LF13508 JFET Anksa Mulll 8 bt BSS  SNTBATT TI Sound G 3
9616 Quad 8K Eprom ?dodu]e : JeEMMCS 8 MARL .-~ 7,20 TLESRac kot Dt 2L 00 MC1Ad 1) 1o ICMT208 Seven Docads Countes 1795 MMs320721 TV Synce Gen 395
9620 16 Cnanng: Paraliet /O M e MM AL Bl 4702 ICMT20T Ogcrlalor Canlrcier J595 Wuiadng Prescain 395
9622 Senal.anmllel 1/0 C.am 0... S inbio o Wikcros Vol 0 178 Woiga! WCLT107 3% it D LEDT el i et i ] 3%
Sta odule . : into 1o Mecros Vel | 118 KEYBOARD :m:onzns 1CLER11 Volage Relurence 195 Gam el
e Wys-2376 t:?:'guléllaw Urvn:o; Amp :.l'.:.g
AY 51600 - ." 1 ound an g
9840 Multiple qummma bie Timer o T HDO1 85 LM 1800 Phasa Lock Locp FM Stereo ... 3/1.00
@aTmers) T 395 e e W e o 7icuss Lhiseo A Bado oo i il
9650 & Channel Dupiex Serial --385 ntra 1o Mieros Vol IIf 1850 TACARS cer-ta. oLt e Orders cver $10000 acd
96103 32/32 /O Module v 275, ALK OMPUTER BOOKS e handing B postage” M
96702 32 Poinl Reed Relay Module_ ... . SLBLTTHNM B b oo A/D CONVERTERS 140808 471098 0I4TECLAam... 095 cnage 1t A ke
Undaisiandng Comotars 7 8700 8 tul Binary 50 148871480 2/1 90 LFISOHBFe! . 1/199  COD acepind w 5% dépos
8800 BARE BOARDS Wmﬁ“‘“ cpanmants 3 B701 10 b Benary 22 Pin S/T Sccket 10/1,00 MCM 14805 BO5  terea Resdents add B fa, ramn
$45.00 9603 -0, Buginfiing #70 £ 8223 Prom .. + 255 TASED .A100  Orders acd B handing & parts

Beginnera Glostary &

.27
5. Poanul Dutter & Jeky Gud| 1 Compulers.

45.00 M\wi‘ Calc 211,99 TAIOTN 6199 pame tactory fested guarantesd
4 3159 75452H 853 Add 35 cents ler Data
gs‘na | m"""".ﬂ"ﬁﬁmm ar;aann 239 T41N-14 10AL80  jipad powcwnd by diny S Mail
; ... 55, Homa Compu R ~ 0 0,95 S55CH S0 Ouce o A
oilers Vol B Sclhwars = el Prcng nm'\l'hr\lln
Also AMI EVE System in Stock 5,°,,,'°M°°'M:,,,°, - DACOIATD em 50 B58CN B0 change withaut notce

P.0.BOX 17329 lrvine, California 92713  Phone (714) 558-8813 [t Store Onen Mon. — Sat.
TWX: 910-595-1565 Santa Ana, CA 92705
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RADIO-ELECTRONICS

g

COMPARE THESE PRICES!

PULR

COMPONENTS INC.
OFFERS YOU:

*MONEY SAVING DISCOUNT PRICES
*HARD TO GET COMPONENTS

+TOP SELECTION OF FIRST QUALITY
POPULAR COMPONENTS

*ALL COMPONENTS GUARANTEED
TO BE FACTORY PERFECT

(MONEY BACK GUARANTEE)

UARTS
AY-5-1013A §4.20
TR16028 3.50
AY-3-10150 5.20
AY-3-1014A B.75
TELECOMMUNICATIONS
AY-5-9100 Push Button Telephone Dialler Circuit 13.95
AY-5-8200 Repertory Dialler 1395
AY-5-5500 C-MOS Generator 425
GENERATOR/ENCODERS
R0-3-2513°  Charactes Generator (uppes or lower case) 8.80
A\'—5-23?6 Keyboard Encoder 12.10
AY-5-3600 Keyboard Encoder 12.95

8080/8035/8085 SUPPORT CHIPS
UPDBOBOAFC  B-Bit N-Channel Microprocessor 5.85
UPDBOBSAC  Single Chip B-Bit N-Channel Microprocessor 12.75
UPDBO3! Singbe Chip 8-B8it Microcomputer 18,95
UPD8155 2048 Bit Static MOS RAM with 1/0 Ports & Timer 18.95
ui 12C B-Bit 10 Port 3,95
UPBA214C Priarity Intesrupt Controlier 3,90
Y} 16C 4-Bit Parallel Bidirectional Bus Driver 3.85
u 24C Clock Generator & Driver for 80804 Processor 2.85
UPBB226C 4-Bit Paraliel Bidirectional Bus Oriver 335
UPBEZ2BC BOBOA System Controller & Bus Driver 3.95
UPBE238C B0BOA System ControBer & Bus Driver 195
UPDB243C 1'0 Expander for Single Chip B-Bit Microcomputer .90
UPDB251C Prog. Communication Interface 660
UPDB253C Prog. Interval Timer 13,85
UPDB2SSC Plon Pmrnml Intertace 6.60
UPDB257C Controller 16.95
UPDEZSSC Prw Interrupt Controlier 14.90
MICROPROCESSOR CHIPS
UPDTEOC(ZB0) 8-Bit N-Channei Microprocessor-Z80 compalible 13.50

UPT7BO0C-1{ZB0A) 8- Bit N-Channel Microprocessor-780 compatible (4MHz) 15,95
CONTROLLER CHIPS

UPDTES Singhe/Double Density Floppy Disk Controller 5995
FOITTIB Single Den il!! Floppy Disk Controlier 58.95
FO17918 Dual Dens lunp Elst Controlier (IBM compatible) i'i 95
CRTS027 CAT Control
uPDaT2D Floppy Dlsk Cnmmli!l 39 95
RAMS

UPD2102ALC-4 1024 Bit Fully Decoded Static MOS RAM {low pawer) 260
UPD2101ALC-4 IUZ-! Bit lzslu] Static MOS RAM with separate

]
UPD2111ALC-4 |02-t éll [zga&m Static MOS RAM with comman k0

& output disable (low power) 3,50
2114UC8 4K Static RAM 450ns 6.95
UPD21470 4K x 1 Bit Static H.AM 14.75
UPD4104C 4K % 1 BitNMODS RAM 11.85
UPDS101C-E !UZ! Bit (256x4) Static CMDS RAM 4,35
UPD4T1AC 495
UPDA1EC IBK ('15334;“ Bit Dynamic MOS RAM 12.75
BAI.ID RATE GENERATORS
5016 Dual Baud Rate Generator 15,50
OU 5036 Dual Baud Rate Generalor 15.50
BRIS4IL Dual Baud Rate Generator 980
PROM
C2716/TMS2516 UV Prom 44,75
SOUND GENERATOR
SNTEATT Complex Sound Generator 3165
ASTRO
COM1BTY A 5 Recenver-Tr 24 50
LINEAR
SGIS2AN Switching Hegulator Converter 540

TO ORDER: Specify 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.5. dollars by inter-
national postal money order or cashier's check. Add 20% for

shipping & handling.
FRE WITH EACH ORDER. WE WELCOME
INQUIRIES FROM MANUFACTURERS,
I DISTRIBUTORS, & INSTITUTIONS.
NO C.0.D., MINIMUM ORDER $10.00.

(PRICES GOOD THRU FEBRUARY 15, 1980)

Order Today from:

POPULAR COMPONENTS INC.
1145 WALT WHITMAN RD.

P.0. BOX 866 DEPT. RE20
MELVILLE, N.Y. 11747
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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 more.
The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LS|
state-of-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 the 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
improved 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 xtal oscillator]
time base with external clock capability - no economical
3.579545 MHz TV xtal.

CIRCLE 5 ON FREE INFORMATION CARD

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

For improved resolution there are 3 gate times
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 display 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, 90%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-the-art
designs, quality products, fast service and honest
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.

MODEL 8010 1 GHz

T S—

MODEL 7010 600 MHz
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100°% U.S.A. FACTORY ASSEMBLED

CERTIFIED NBS TRACEABLE CALIBRATION
EXTERNAL CLOCK INPUT

® DISPLAY HOLD FUNCTION
100°: PARTS & LABOR YEAR GUARANTEE ® 9 RED LED DIGITS 4" HIGH
® .1 Hz RESOLUTION
® 0.1 PPM 10 MHz TCXO TIME BASE

| GHz FREQUENCY COUNTER

optaeiectronicas inc.
W3 wfx

BE-NREN-

Tiag
/., BANGE — wiig

—— e

LAB/PORTABLE-AC ADAPTER INCLUDED

1 MEGOHM & 50 OHM INPUTS
STATE-OF-THE-ART LSI DESIGNS
COMPREHENSIVE USER MANUAL PROVIDED

® COMPACT SIZES—7010- 1-3:" Hx4-'4" Wx5-'4"D 8010 3" Hx7-'2" Wx6-2"D

SENSITIVITY

5 RANGE | LED 50 OHM INPUT

PRICE 10Hzto | DIGITS

HI-Z INPUT GATE CLOCK | BATT
25-250 MHz | 250-450 MHz | 450 MHz-1GHz | 10Hz - 60 MHz TIMES 60MHz | MAX. FREQ. | 20°-40°C | FREQ. | |NPUT | PACK

RESOLUTION TCXO TIME BASE EXT NI-CAD

225.00 600 MHz 5 5-20 mV 10-30 mV 19 500 MHz

145.00 20-40 mV 110 mV

YES YES
10 Hz 1PPM | 10 mHz | oPTION |OPTION

3 J,1.10SEC | o 1 Hz &
BOOMHz | 0.1PPM $25 HE

325.00

10500 | 1GHz 9 1-10mV 10-25 mV

YES
10 Hz 1PPM |6 muz| YES |opmion

[8.01-20 SEC
1 GHz 0.1 PPM STD 539

* Has precision 0.1 PPM TCXO time base
MODEL 7010

#7010 600 MHz Counter - 1 PPM TCXO
¥7010.1 600 MHz Counter - 0.1 PPM TCXO $225.00

MODEL 8010

OPTIONS

#Ni-Cad-701 Ni-Cad Battery Pack &
charging circuitry
Installs inside unit H

BEC-70 External Clock input,10 MHz $ 25.

¥CC-70 Carry Case, Padded Black Vinyl $§ 8.95

OPTIONS

$145.00 #8010 1 GHz Counter - 1 PPM TCXO
#8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00
#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00 #P-100

#Ni-Cad-801 Ni-Cad Battery Pack &
15.00 charging circuitry
5.00 Installs inside unit
H#CC-B0 Carry Case, Padded Black Vinyl § 9.95

ACCESSORIES

#TA-100 Telescope Ant with
Right Angle BNC  § 9.95
Probe, 50 ohm, 1x $13.95
#P-101  Probe, Lo-Pass,

Audio Usage $16.95
#P-102  Probe, Hi-Z,

General Purpose $16.95

$325.00

$ 39.00

ORDER FACTORY DIRECT = CALL TOLL FREE

Optoelectronics

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

inc 1-800-327-5912

FROM FLORIDA (305) 771-2051/2

TERMS: Orders to U.S. and Canada, add 5% for shipping, handling and insurance to a maximum of $10.00. All other orders add 10°-.
C.0.D. collection fee $1.00. Orders under $15.00 add extra $1.00 handling. Regular checks must clear before order is shipped. Florida residents add 4°: sales tax.




In one year our K40 antenna
has become the largest selling
CB antenna in the world!

1. It's the most 2. Its made
expensive...

$42.5°
® suggested retail

And when you
pay more,

you expect more!

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!
That includes choppers, dune
buggies, gutters, mirror
mounts, luggage racks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
It's not imported. It'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 it right
here in the U.S.A.

*Including option-
al mounts at extra
cost.

«ss This
Antenna
is so

DYNAMITE
you receive a...

... Sold exclusively by €L FAmerican K40 Dealers throughout the U.S. & Canada.

3. It's proven best!

...Here’s what the leading CB
publications said.

CB TIMES: ". . . it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40
could out-perform the major competifive 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.
Apparenfly, American Antenna’s adverlising 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 CB’ers all
across the country said.

ANTENNA SPECIALISTS: . . . truck driver and CB'er for
10 years ... 50% further than my M4 10 ‘Big Momma'.""
—J.H. Collelt, 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, Zelienolple, 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, IL

(SPECIAL NOTE)

IF YOU’RE A
BEGINNER:

AMERICAN ANTENNA
ELGIN, IL 60120 < .

POWER!
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