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Value where
T counts

Count up to 550 MHz or more,
countdown to $69.95* Smaller size, lower
prices and professional accuracy help make CSC
portable frequency counters the best in the business.

MAX-550 lets you count up to 550 MHz on your
fingers! This amazing counter is as smallassome
pocket calculators, yet offers continuous six-digit
readings from 30 KHz to 550 MHz, updated sixtimes a
second to speed your work. Battery powered, it's just
$149.95*

MAX-100 measures down to the last Hertz from
20 Hz to past 100 MHz, displaying the count on eight big
0.6" LED digits. It's battery operated, portable, and
perfect for professional precision applications —and
just $134.95*

MAX-50 in its calculator-sized case lets you

grab ahold of 100 Hz to 50 MHz and displays the
count on six bright LED digits. Its accessory mini-whip
antenna even lets you pick up RF fields when a cable is
inconvenient. And it's a speed reader, with six updates
per second. All for just $69 95*

PS-500is our very capable Buffered Prescaler,
which extends the range of aimost any frequency
counter ten times, up to 500 MHz. Its buffered 400 mV
outputcan drive even tired old counters reliably. And you
can add this extra capability for just $59.95*

We have a full line of accessories, too, including
cables, battery charger/eliminators and more.

From audio to UHF, microprocessor to radio
control, whatever your application, you can count on
CSC frequency counters for performance —and value —
where it counts.

CONTINENTAL SPECIALTIES CORPORATION

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
Europe CSC UK LTD Phone Saftron-walden 0799-21682. TLX 817477
anada Len Finkler Ltd . Ontario

= Call toll-free for details
1-800-243-6077

Smarter tools for testing and design.

* Suggested U.S. resale Available at selected local distributors. Prices. specifications subject tochange without notice. © Copyright 1979 Continental Specialties Corporation
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Don’t take our word forit.

“We can heartily recommend the Superboard || computer system for the beginner who
wants to get into microcomputers with a minimum of cost. Moreover, this is a ‘real’ com-
puter with full expandability.”

T Popular Electronics March, 1979

“(Their) new Challenger 1P weighs in at $279 and provides a remarkable amount of com-
puting for this incredible price.” i
Kilobaud Microcomputing February, 1979

“Qver the past four years we have taken delivery on over 25 computer systems. Only two
have worked totally glitch free and without adjustment as they came out of the carton:
The Tektronic 4051 (at $7,000 the most expensive computer we tested) and the Ohio
Scientific Superboard Il (at $279 the least expensive) . . . The Superboard Il and com-
panion C1P deserve your serious consideration.”

Creative Computing January, 1979

“The Superboard Il and its fully dressed companion the Chalienger 1P series incorporate
all the fundamental necessities of a personal computer at a very attractive price. With
the expansion capabilities provided, this series becomes a very formidable competitor
in the home computer area.”

Interface Age April, 1979

“The graphics available permit some really dramatic effects and are relatively simple to
program . .. The fact that the system can be easily expanded to include a floppy means
that while you are starting out with a low-cost minimal system, you don’t have to throw it
away when you are ready to go on to more complex computer functions. Everything is
there that you need; you simply build on to what you already have. You don’t have to
worry about trading off existing equipment to get the system that will really do what you
want it to do. At $279, Superboard Il is a tough act to follow.”

Radio Electronics June, 1979

“The Superboard Il is an excellent choice for the personal computer enthusiast on a

budget.”
Byte May, 1979
% o SUPERBO?RDII
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amp power supply.

C1P $349.00

Complete with enclosure and power
supply. All features of Superboard |l. Easy to expand
to more memory and floppy disk.

r—

C1P MF $995.00

The first floppy disk based computer

system the world has ever seen for under $1,000.

8K BASIC-in-ROM, 12K RAM. Expandable to 32K RAM.

OHIO SCIENTIFIC

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101 See your Ohio Scientitic dealer for full details.
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WHEN THE GOING GETS TOUGH,
BECKMAN'S NEW DIGITAL MULTIMETERS
KEEP GOING.

Featuring new continuity function.

If you’ve ever been troubled by a faulty multimeter—
or had to use one that wasn’t quite up to the tougher jobs—
your troubles are over. Now there’s the Beckman line
of digital multimeters. A new generation of 3% -digit
models that combine superior reliability with highly
versatile features.

Features like a unique continuity test function. With
Beckman’s new Insta-Ohms™ quick continuity indicator,
you no longer need an analog VOM for fast, convenient
continuity checks.

There’s also 10-amp current ranges, in-Circuit resis-
tance measurement capability in all six-ohm ranges, a
dedicated diode test function, and up to two years normal
operation from a common 9V battery.

The Model TECH 310 with all these features,

7 functions, 29 ranges, and 0.25% Vdc accuracy is only $130.

The Model TECH 300 with 0.5% Vdc accuracy, but
without the continuity function or the 10-amp current
ranges, is just $100.

Whichever model you choose, you get a multimeter
that won’t let you down. There's exceptional overload and
6kV transient protection, plus ruggedness to take a
6-foot fall and to come up working.

So get the Beckman digital multimeter that performs
and keeps on performing. No matter how tough the
going gets. For information on the complete line and
accessories, write or call your local distributor or the
Advanced-Electro Products Division, Beckman
Instruments, Inc., 2500 Harbor Boulevard, Fullerton,

CA 92634, (714) 871-4848, ext. 3651.

BECKMAN
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37 4'/»-Digit Precision DMM
BUILD ONE Lab grade instrument with true-RMS and temperature.
by Bill Owen

43 Adaptive Noise Filter
Add-on for your hi-fi system reduces noise by 14-dB.
by Tim Skormond and Gene Garrison

53 AC Polarity Checker
Don’t get zapped! Simpie device checks AC outlet sockets for
correct polarity and ground connections.
by William D. Kraengei, Jr.

VIDEO 47 Home TV Reception Via Satellite
The TV satellite network —broadcasts and frequencies.
by Robert Cooper

50 TV Add-On Gadgets—Do They Really Work?
A look at ghost eliminators, interference filters, etc., and their
effectiveness.
by Robert B. Grove
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Don’t forget the filter capacitors.
by Jack Darr
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R-E’s Service Editor solves technician problems.
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Precision 4'2-digit DMM has
lab-grade performance and fea-
tures, including true-RMS and
temperature measurement. Ba-
sic DC accuracy is better than
.05%. Internal rechargeable
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by P. Rony, C. Titus, D. Larsen and J. Titus
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SATELLITE RECEIVING ANTENNA being
mounted on posts in authors’ backyard. To find
out what’s being broadcast and the frequen-
cies, turn to page 47.

L INFORMATION _ TR

HOLD OUTPUT

38k Hz
RIPPLE

AVERAGE
(PROVIDED BY
* CONVENTIONAL
DETECTORS)
SAMPLE-AND-HOLD STEREO DECODING cir-
cuit is just one of the new circuits manufactur-
ers are using for increased FM tuner perfor-
mance. To find out what the circuits look like
and how they work, turn to page 57.
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disclaim any responsibllity for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession or otherwise.

As a service to readers, Radio-Electronics publishes avaiiabie plans or information relating to thy product h and scientific and technologk iop
B of possible vari in the quality and condition ot materials and workmanship used by readers, Radio-El ics di ims any resp ibility for the safe and proper
functioning of reader-built projects based upon or from plans or infor ion published in this gazi

w 6/6L LSNONV



& RADIO-ELECTRONICS

e R R T i e

e T

9-hour VCR? Things have changed in just 30 days’ time.
lL.ast month, the Beta group announced that they had finally
overtaken the VHS group in recording time per cassette, by
means of a third (slower) speed and a cassette containing
more tape. This combination provides five hours, as com-
pared with four hours for the longest recording per cassette
with the VHS system.

The VHS camp lost no time in adding a third speed of its
own, which it calls “super iong play”’ or SLP. Like Beta's
new speed, this is one-third slower than the previous slow-
est tape movement in this format. Thus, VHS recorders
push recording duration to six hours on the same cassette
that will record for two hours on the original speed and four
hours on the LP speed. But one technique empioyed by the
Beta group is yet to be tried by VHS —Ilonger and thinner
tape. This is currently under development, however, and
could expand the recording time to nine hours per
cassette.

The first super-long-play VHS recorder will be a Matsu-
shita-built programmable machine to be offered by RCA,
but the third speed is expected to be added eventually to all
VHS brands. Among other new VCR’s is a Betamax by
Sony, and a similar unit from Zenith, that offer stop motion,
visible rewind and visible fast-forward (the latter function
valuable for speeding through commercials without missing
any of the program), all controlled from a wired remote
panel.

TV for the deaf: A government-sponsored ‘closed-
captioning’’ project is designed to make television more
meaningful for America’s 14 million hearing-impaired citi-
zens. The system approved by the FCC uses one line of the
vertical blanking interval, doesn’t affect the picture seen by
those viewing in the normal way, but superimposes a
caption on the screen of those using special decoders. The
Public Broadcasting System will supply 10 hours of pro-
gramming weekly, ABC and NBC will supply five hours each
to a new nonprofit National Captioning Institute that will
encode the broadcast material for captions. The captioning
decoders, using a Texas Instruments IC, initially will be
manufactured by Sanyo Manufacturing Co. in Forrest City,
AK. Decoders will be sold by Sears Roebuck next year at
$225 to $250 and 19-inch color sets with built-in decoding
capability will retail at about $500. The National Captioning
Institute will be supported by captioning fees paid by the
networks and an eight-dollar royalty on each decoder or
decoder-equipped TV set. CBS has declined to join the
other networks in using the captioning system because it
believes captioning should be but one of the features of a
more all-inclusive teletext system. The other networks
agree that teletext systems can accomplish more and
conserve vertical-interval space, but say it could be many
years before such services are available, while captioning
can start early next year. They also argue that teletext
decoders will be far more expensive than simple captioning
attachments.

Farewell to dots: The phosphor dots and deita guns that
were important parts of the first practica! color TV tube, as

| : . =

introduced by RCA 25 years ago, will fade into history
before the end of this year. Tube makers are now phasing
out the last of these tubes in favor of slot-mask tubes with
in-line electron guns. In the latter, instead of phosphor dots
there are strips of colored phosphors. Europe and Japan
have already switched over, and in the U.S. the change is
almost complete. Manufacture of delta-gun tubes will be
confined to the replacement market.

Slot-mask in-line-gun tubes simplify the TV set manufac-
turing process and are more reliable because they elimi-
nate most convergence adjustments. Until recently, their
use was principally confined to small-screen tubes because
of resolution problems involved in their use in larger tubes.
But new electron gun designs have increased the resolution
to the point where it is claimed to be better than that of
delta-gun tubes. The new tubes in 19- and 25-inch sizes
generally employ 100-degree deflection, which also helps
increase resolution and makes the set about two inches
slimmer from front to back. Most manufacturers are
expected to change over their entire large-screen lines to
100-degree deflection.

Computers & games: Consumer logic and data-storage
devices keep getting more sophisticated. Although com-
puters as such have failed to catch on with the general
non-sophisticated public, there’s no doubt they will when
somebody finds the correct formula. Mighty Texas Instru-
ments is betting that it has that formula, although it hasn’t
yet announced what it is—only that it will have a home
computer TV attachment for under $500 with color graph-
ics and a 16-bit MPU.

Semi-computers and video games have caught on,
though, and their sophistication grows every day. Portable
storage and retrieval devices—such as the language trans-
lators by Craig and Lexicon—are being snapped up almost
as fast as they can be made. Now Texas Instruments- has
come up with its own version, a ta/king language translator
which gets the accent right every time. It has combined a
transiator with a voice synthesizer. You merely punch in the
word in English, and the translation comes out the loud-
speaker whiie the proper spelling is displayed. The hand-
held unit accommodates modules containing 1,000-words,
of which half the words can be pronounced by the unit, all
of them displayed. English and Spanish moduies (150 each)
are scheduled for marketing in September, along with the
under-$500 translator, with French, German, Japanese and
Chinese modules due later.

A video game that is programmed by cable TV is the new
“Playcable” by Mattel and Jerrold, which will be tested by
four CATV systems. Two-way cable systems aren’t re-
quired. For $50, an ‘“‘emulator’’ cartridge is inserted into
the standard Mattel video game, the user selecting the
program he wishes from a catalog of 20 to 40 games stored
in the cable system’s head-end computer—for a monthly
fee. After the initial games are tried, computer programs
are expected to become available.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



D your newsstand September18...

the single most
exciting issue of any
Eelectronicsmagazine
inthe

Twentieth Century..

October 1979 From “Radio-Craft” in 1929 to

Radio-Electronics today, and tomor-

Radio-Electronics. o fom e movum tube o e

planetary communication—it’s fifty
50th years of history, experiments, and
! = excitement from the pages of Amer--
Annlversary ISsue ica’s greatest newsstand electronics
magazine, all in the most spectacu-
lar issue ever of any electronics
magazine—OQOctober, 1979
Radio-Electronics.

Don’t miss a word of this colorful,
extra-special retrospective issue,
bursting with all the excitement of
all those years—or of our experts’
fascinating projections and predic-
tions for “The Next Fifty Years” of
our lives. '

It’s October Radio-Electronics. On
your newsstand September 18 ... but
not for long. Don’t miss it.
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editorial

What’s Special About
Radio-Electronics?

| was asked that question recently by a prospective reader. It’s a
simple question; a good one and it requires much more than just a
simple response.

The answer starts off simply enough— Everything!

But that’s only the start. Let’s look at the issue you are now
reading. There are six major articles. They range from a full-blown
detailed story on how you can build your own 4'%-digit precision
DMM, to a newsbreaking article on tuning in television satellites to
a how-to story on wiring systems to use when building projects.
There are also a variety of features including an article on new FM
tuner circuits, two R.E.A.L. Sound reports and numerous columns,
equipment reports and product previews.

All of the material in this issue was carefully selected with your
specific interests in mind. There is a variety of material because you
have a variety of interests. Sure, some will like one article more
than another and all of you may find some particular story that
doesn’t appeal to you at all. But what has been done is to put
together a package of information deliberately designed to keep
you up to date on what is happening in our industry.

When the computer came along, Radio-Electronics presented the
first article to ever tell readers how to build one for themselVes.
When the Videodisc was announced, Radio-Electronics presented a
group of three articles to show how the player works. When
flat-screen or 3-D color TV comes along we’ll tell you about that
too.

In this issue, our story on Satellite TV Reception is a first. The
satellites have been there for quite some time. Now you will
discover just what is being broadcast, how it is being broadcast;
and in the next few months, how you can tune in on these
broadcasts—direct from space to your home.

That's the kind of magic that makes Radio-Electronics special.
That’s how we have kept Radio-Electronics special and young and
growing. That’s why in October 1979 we will celebrate 50 years of
publication; 50 years of new events and happenings; 50 years of
excitement in a never-dull field. That’s why we are special and
that’'s why we will continue to be special.

We don’t promise to make all of our readers happy all of the time.
We do promise to deliver the best and most authorative electronics

magazine you can purchase.

LARRY STECKLER
Editor
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=bata precision Model 935
DIGITAL MULTIMETER

149

e ACCURATE —

basic 0.1% DC accuracy —
better than that of many
bench/lab DMM’s.

e VERSATILE —

all the functions and ranges you
need...29 in all: volts & amps, AC &
DC switchable HI & Lo ohms.

e ECONOMICAL —

operates up to 200 hours

on a standard 9V

alkaline battery.

e TOUGH —

built to take rough everyday field
usage and electrical overload . . . yei
maintain its calibration.

e HANDY —
easy to hold, to carry, to use,
toread ...

e RELIABLE —
backed by a full 2-year warranty.

Model 938
0.1+ 3'.-digit CAPACITANCE METER
only $149. Ask for details.
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Order Toll-Free: Call 800-223-0474
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1uA—2A DC, 4 ranges, =0.5% Accuracy

1uA—2A AC, 4 ranges, = 0.75% Accuracy Add $3.00 to cover postage and handling. N.Y. residents add sales tax.

E 2 - RE-8
ADVANC. — M -
' ELECTRONIC ~ i !
ae ‘ 54 W. 45th St N York, N.Y. 100386, (212) 687-2224 Y= .
d INS | 4 W. 45th Street, New Yark, N.Y. , (212) 687- e I
=" | PLEASE SEND ME: [ CS11 20-amp Current Shunt @ $20.00 |
¢ 24 Measurement Ranges: ] Model 935 DMM @ $149.00 [ BE9 Battery Eliminator 1
100V —1000VDC, 5 ranges, +0.1% Accuracy I [J CC35 Vinyl Carrying Case @ $7.00 (120VAC, 50—60Hz) & $15.00
100.V—700VAG, 5 ranges, +0.5% Accuracy | Payment Enclosed [J Bill my: Master Charge [ Visa = 1

100m%R—20MQ, 6 ranges, 0.1—0.3% Accuracy Account # _____ Exp.Date f
* 3'%-Digit, ¥2” Liquid-Crystal Readout "
* Automatic Polarity Indication Name _ _—
* Automatic Overload Indication
* Automatic Low-Battery Indication 1 ACRIEES:
* Optional Battery Eliminator Available, City, State, Zip

for 120VAC +10%, 50—60Hz line operation [
* 6%"L. x 3%2"W. x 1% "H. Weighs 11 ¢z. A S P T —— T —— ——— — T — —— O ———— —
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by computer, programs

New from NRI!
25"¢color TV that tunes

AAAAA

an enfire evenmg S
enfertainment.

Just part of NRI's training in \
servicing TV, stereo systems, video
tape and disc Flayers 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

f to adjust and service them. You work

. with the same advanced features
used in the new programmable
TV's and video tape record-
ers. It's exclusive NRI
training that keeps you
up with the leading
edge of technology.

Exclusive
Designed-for-
learning
Concept
The color

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

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

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

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

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

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

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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3 UNIQUE PROJECTS

The ““3 Unique Projects’” article (April
1979 issue, page 48) has been a godsend.

We built two of the One-Station Inter-
coms and installed them in Sales and Engi-
neering; communications between the two
are now on an order of magnitude better
than before! The next two we build will go
to Production and Quality.

Our Engineering Director has been com-
plaining that he doesn’t get “hands-on"”
duties since his promotion, so we gave him
the Solar-Powered Night Light to debug: A
glitch you failed to notice is the unit's
behavior in semidarkness—when the lamp
light reflects from our receptionist's jewelry
onto the solar cells, which in turn increases
drive to the lamp, etc. This feedback ulti-
mately results in broadband osciilations
centered just below 10" Hz. Our Engineer-
ing Director solved the probiem by replac-
ing the lamp with one of National's Dark-
Emitting Arsenide Diodes (DEAD's).

with Memory ended our long search for a
readout device for Signetics' 25120 Write-
Only Memory (WOM). Due to the WOM's
unique architecture (all inputs are wired-
don't-care), we've had trouble remember-
ing if we had loaded a given IC with the
program, and if so, with which program.
The Logic Indicator worked so well in this
application, it's no exaggeration so say it
left us with stars in our eyes.

DOUG PRUNER

Genisco Technology

Compton, CA

| have been a subscriber to Radio-Elec-
tronics since 1956. | received my April
issue and, with trepidation derived from
past experience, examined the index, and
was immediately drawn to the construction
articles on pages 48 and 49.

| think the authors of these articles
should be admonished on two counts:

1. They failed to emphasize the main

tercom —its portability over all other sys-
tems.

2. The Solar-Powered Night Light wouid
be a great boon on polar expeditions. With
suitable modifications to maintain orienta-
tion, it should operate at full brilliance for
six months at zero degrees, north or south
latitude. The cells should be oriented to the
noon sun and the light 180 degrees away,
illuminating the midnight area.

! will not construct the Logic indicator as
searching for logic in this day and age is an
exercise in futility.

JOHN MOON
Brossard, Canada

The Solar-Powered Night Light in the
April 1979 article contains a philosophical
error, which | figured out as soon as | built
it. Those charlatans, Weinstein and Gart-
man, don't really care about energy con-
servation. That’s why the lamp runs waste-
fully all the time even when it is not

RADIO-ELECTRONICS
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Finaily, the Single-Shot Logic Indicator outstanding feature of the One Station in- needed. continued on page 14

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

complete with easy-to-follow installation guide. And backed by
a 100% satisfaction guarantee. If not fully satisfied when you
receive your unit, return it before installation and your money
will be fully refunded without question.

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

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

motive information " ”ﬂl”ﬂ””"”lsﬂ

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

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

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

Time, E.T. Lap timing, Alarm

Time, Distance, Fuel to arrival

Time, Distance, Fuel to empty

Time, Distance fuel on trip

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

Inside, outside or coolant temp.
Battery voltage

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.

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

than you've ever
had before.

CoE) )
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Build better value with world-famous
Heathkit Electronic Products

SEND FOR YOUR NEW

Every Heathkit product ‘s quality
designed and engineered, and gives
you extra value because you build it

yourself. Our world-famous instruc-
tion manuals take you step-by-step
from unpacking the kit to final

plug-in. They're marvels of

technical accuracy and thorough-

ness. Find out about tne pride,
satisfaction and savings you can

get by building your own elec-

tronic kits.Send for your catalcg today!

NEW! All-in-One

Computer System A
Desktop computer with * Hobby and Business Computers e Color TV e Stereo

Terminal, Floppy Disk, and Components ¢ Test Instruments ¢ Amateur Radio Gear
Keyboard in one compact

unit. e Metal Locators ® Automotive Instruments ® Marine
NEW! Deluxe Metal Gear and Accessories ¢ Aircraft Instrumentation ¢
ng"vg!&nf; Locator Home Convenience Items ¢ Security ® R/C Modeling
u n aler i mi i .
e e el e it o Equipment ¢ Clocks ® Weather Instruments e Tools...
for any tefephone. metal. and much more

NEW! Low-

Priced Multimeter

Great for hobbyist
or service bench.

‘Send for it TODAY

NEW! Dc to SMHz
Oscilloscope
Low-priced scope
great for TV

service.

NEW! cw

Transmitter

Deluxe transmitter Heath Company, Dept. 020-560
NEW! Auto- with famous Heath [SIHAINIICI( I genton Harbor, Michigan 49022
Ranging Digital value.
Multimeter

Please send me my FREE Heathkit Catalog.

Automatically se- L.
tam not currently receiving catalogs.

lects proper range
for best measure-
ments.

NEW! x-¥ Chart
Recorder
Two channels for

comparison I Name
plotting. I
I Address
If coupon is missing, write: l i I
Heath Company, Dept. 020-560 Benton Marbor, Ml 49022 City State
Heathkit products are displayed, sold and serviced coast-to-coast at I . I
Heathkit Electronic Centers (Units of Schiumberger Products Corpo- CL-708 Zip
ration). See the white pages of your phone kook. l J
— »r & ¢ ¥ F ¥ 32 & R B 0 QB |
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LETTERS
continued from page 12

So | added an on-oFF switch in series with
the circuit (at the risk of increasing circuit
complexity and operating-procedure con-
fusion). | refrained from the temptation to
use a momentary-on pushbutton switch as
that would increase the number of on-off
surges and lead to short bulb life. This
disadvantage would offset the automatic-
off mode’s advantages.

The ON-OFF switch is also essential in case
of extreme positive feedback from the lamp
output back to the cells, which could hap-
pen if you carried the night light into a well-
mirrored bathroom, for example. Turning
the switch promptly offF can prevent the

familiar motorboating condition or the
dread runaway situation.

By the way, | was able to increase the
usefulness of the night light by simply
connecting about 10,000 miles of twisted
pair in the circuit. Just put the solar cells
either east or west of the lamp location.
ROBERT A. PEASE
Transtronics
San Francisco, CA

VIDEODISC SYSTEMS

Regarding the article that appeared in
the April 1979 issue on the competing
Magnavox and RCA videodisc systems,
there are several points that should be
made. No matter how biased my state-
ments may sound, | am not professionally
connected with any companies involved in

Sabtronicg 7
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The DMM you’ve wanted:
Quality and performance
at a low, low cost

A surprisingly low $69.95. Surprising
because you get the type of performance
you've wanted but expected to pay much
more for.

Quality, Performance and
Accuracy

The 2010A offers you long-term accuracy
with a laser-trimmed resistor network, a stable
bandgap reference element, and single-chip LSl
circuitry. With 31 ranges and 6 functions, you
can measure AC or DC volts from 100 pV o
1000V; AC and DC current from 0.1 pA all
the way to 10 A; resistance from 0.1 € to 20
MQ. Typical DCV and Ohms accuracyis 0.1%
+ 1 digit. Easy-to-read 3% digit LED's with 9mm
numerals and automatic decimal point.

Extra features for greater
convenience and flexibility

¢ Unique X10 multiplier switch gives you
convenient selection of the next higher decade.
Hi-Low Power Ohms capability gives you three
high-ohm ranges that supply enough voltage to
turn on a semiconductor junction. You use the
three low-ohm ranges for in-circuit resistance
measurements.

* Wide Frequency Response: 40 Hz to 40 kH:
bandwidth lets you measure audio through
ultrasonic AC signals.

* Touch-and-Hold Capability (with optional
probe) lets you hold readings as long as you
wish so you can make measurements in hard-
to-reach places without taking your eyes off
the probe tip.

» And More: automatic polarity and zeroing;
overrange indication; overload protection on all
ranges.

This compact unit is powered by 4 “C” cells
(not included) so that you can take your lab-
quality benchtop unit anywhere with you.

Kit or Factory-Assembled

Either is a tremendous value. Complete kit
only $69.95; assemble it yourself with our easy-
to-follow instructions. Or, for only $99.50,
Sabtronics will ship your 2010A factory-
assembled and calibrated.

Whether you're a professional or a hobbyist
(or both!): When quality, accuracy, and price
count, you should check out the 2010A DMM
for yourself. Order one today for a full 10 days
to inspect it; if you're not completely satisfied,
merely return it in its original condition for a
prompt and courteous refund of purchase price.
Call with your Master Charge or Visa

number or write the address below.

2010A Kit: $69.95 (plus $4.00 S&H)
2010A Assembled: $99.50 ( plus $4.00
S&H)

AC-115 Adaptor: $7.50

NB-120 Nickel Cadmium Batteries: $17.00
THP-20 Touch and Hold Probe: $18.00

Making Performance Affordable

a
sab s 77
INTERNATIONAL INC.

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

promoting either system, although | do own
and enjoy a Magnavox optical videodisc
player and an assortment of the pro-
grams.

The author makes the point that several
Japanese manufacturers (Panasonic and
JVC) have already joined RCA in promoting
the capacitive format. This has not yet
occurred; and the JVC Visc system has so
many obvious advantages over RCA’s ap-
proach that if there is to be any standard-
ization between these three companies, it
may well be that RCA will join them.

Also, while the article states that these
companies are at least talking with RCA
about standardization, no mention is made
of the fact that there is presently a partner-
ship between MCA and Pioneer Electronics
(under the name of Universal-Pioneer) to
market optical videodisc players, and that
General Motors has already placed an
order for a minimum of 7000 players from
the new company.

Although the article points out that due
to the laser scanning of the MCA discs
there is no deterioration from repeated
playing, it does not tell us that with the RCA
capacitive design, the discs wear out after
about 200 plays and that the stylus that
tracks RCA’s grooves must be replaced
after (approximately) 300 hours of use.

The paragraph that states that MCA is
supplying the discs for the optical system
reads as if MCA is the only source of
feature movies. It is true that MCA is the
only manufacturer of the discs; however,
the initial program catalog includes feature
films licensed to MCA from other studios,
including Paramount, Disney and Warner
Brothers.

ALFRED W. MYERS
White Plains, NY

EXPERIMENTERS’ GROUP

| am a longtime reader and subscriber to
your magazine, and it goes without saying
that | like it very much. The articles give a
very rounded insight into many aspects of
electronics.

Being an experimenter by nature, | have
felt there was a need for an organization to
bring amateur scientists together. Now that
need has been filled—the Amateur Scien-
tists Research Organization has been
formed. Interested persons can find out
more by writing to ASRO, P. O. Box 4,
McMechen, WV 26040. The latest newslet-
ter and bulletin will be sent free with no
obligation.

RICHARD S. MEYER
McMechen, WV

ON-SCREEN DIGITAL CLOCK

This is in reply to J. G. Ash’s letter in the
March 1979 issue regarding construction
of the on-screen digital clock (July 1977
issue).

It appears to me that if S1 is held down
longer than the C9-R13 time constant, the
clock will be permanently on. This is be-
cause when S1 is initially closed, a ground
is applied not only to pins 4 and 5 of IC2-b,
but also to the negative side of C8. This will
cause C8 to charge more or less instantly
to pin 3's level, which is now going low.
After C9 charges (from 4 to 6 seconds),
current ceases to flow through R13, caus-
ing pins 1 and 2 to go low and pin 3 to go
high. At this point, if S1 is still depressed,

continued on page 16
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One-Stop

Component Center

EXCITING NEW KITS!

Regulated Power Supply

* Uses LM 309K
* Heat sink provided
* P.C. board construction

* Provides a solid 1 amp @ 5V
hardware

* Includes components,
and instructions

* Size: 3-1/2" x 8" x 2" high

- JE200 Svlamp

4-Digit Clock Kit

* Bright .357° ht. red display
* Sequential flashing colon
* 12 or 24 hour operation
* Extruded aluminum case (black)

* Pressure switches for hours, minutes

JE730

and hold functions

wall transformer

* |ncludes all components case and

* Size: 3-1/4” x 1-3/4” x 1-1/8”

sine,

Function
Generator

Kit

* Provides 3 basic waveforms:

triangle & square wave

* Frequency range from 1 Hz to
100K Hz

* Qutput amplitude from 0-volts
to over 6 volts (peak to peak)

* Uses a 12V supply or a £ 6V
split supply

* Includes chip, P.C. board, com-
ponents and instructions.

JE22068B

JIM-PAK® o

Now!!!

ALABAMA

Mobile Lafayette Radio Electronics
ALASKA

Anchorage TV Mart
ARIZONA

Yuma Yuma Electronscs
CALIFORNIA

Betifiower Earl’s Hobby Shop
Berkeley Al Lasher Electromics
Mission Viejo Tower Electronics Corp.
Monterey Zackit
Oceanside Electronic Center
Palo Alto Zack Electronics
Pasadena Dow Radio Inc.
Sacramento Heathkit Electronic Center
Sacramento Zackit
San Carios J & H Qutlet Store
San Diego Radio Shack A.S.C.

Mira Mesa

San Fernando Electronics
Zack Electronics

United Radio & TV Supply
Mid-State

Electronic Supply

San Fernando
San Francisco
San Jose

San Luis Obispo

Santa Ana Quality Electronics
Santa Cruz Santa Cruz Electronics
Santa Maria Caps Electronics
Santa Monica Mission Control
Suisun City Byte Shop
Sunnyvale Sunnyvale Electronics
Vallejo Zackit
Walnut Creek Byte Shop

of Walnut Creek

COLORADO

Aurora Com Co Electronics
CONNECTICUT

Bridgeport Bridgeport Computer
FLORIOA

Ft. Lauderdale Computers For You
GEORGIA

Atlanta Atlanta Compurter Mart
HAWAIL

Honolulu Integrated Circurt Supply
IDAHO

Idaho Falils Audiotronics
ILLINOIS

Evanston ity Birty Machine Co.
Evanston Tri-State Electronic Corp,
Groveland Moyer Electronics

Mount Prospect  Tri-State Electronic Corp.

ILLINOIS (Continued)

Oak Park Spectronics Inc.
Rockford tmperiat Computer Systems
Schaumburg Data Doman
INDIANA

East Chicago Acro Electronics Corp.
IOWA

NEBRASKA (Continued}

Omaha Heathkit Electronic Center
Omaha Omaha Computer Store
NEVADA

Las Vegas Century 23
NEW JERSEY

Bricktown Radio Shack Associate Store
Cherry Hill The Computer Emporium

Pompton Lake Computer Corner

of New Jersey

OVER 300 AUTHORIZED DISTRIBUTORS ... HERE'S JUST A SAMPLING:

TENNESSEE (Continued)

Knoxviile Byte Shop
Nashviile Etectra Distributing Co.
TEXAS

Amariiio Computer Encounters Inc.
Dallas CompuShop
Houston Altair Computer Center
Houston CompuShop
Houston interactive Computers

San Antonio Sherman Electronics

Indianola Etectronix Limited
KANSAS
Wichita Amateur Radio
Equipment Company
KENTUCKY
Lexington Radio-Electronic
Equipment Co.
LOUISIANA
Baton Rouge Pelican Electronics
Houma Pelican Electronics
Metarie Pelican Electronics
MARYLAND
Churchville Churchville Electronics
Damascus Damascus C8
La Vale J & M Electronics
Rockwilie Computer Workshop
Rockville Heathkit Electronic Center
Towson Bayneswile Electronics Inc.
owson Heathkt Electromic Center
MASSACHUSETTS
Prrtstield Pittsfield Radio Co. inc
Waltham Computer Mart inc.
Worcester RM Electronscs Inc.
MICHIGAN
Cilawson Radio Supply & Engi; g
Detroit Heathkit Electronic Center
Flint Hobby Electronic Center
Lansing Fulton Radio Supply Co.
Midiand Computronix Corp.
Mt. Clemens The Computer Store
Niles Niles Radio Supply
MINNESOTA
Dututh Northwest Radio of Duluth
Hopkins Heathkit Electronic Center
St. Paul Heathkit Electronic Center
MISSOURI
£ Dorado Springs Beckman Electronics
MONTANA
Biihings Conley Radiwo Supply
Bozeman Electronic Service & Dist.
NEBRASKA
Lincoin Altrair Computer Center
Lincoin Scott Electronic Supply Inc.

Ramsey Typetronic Computer Store Supply Inc.
NEW MEXICO UTAH

Las Cruces Mannse’s Electronic Supply Midvate Heathkit Etectronic Center
NEW YORK Provo Alpine Electronic Supply Co.
Endwell Computer Tree inc. VIRGINIA

Kingston Greylock E A Comp Hardware Store
New York Computer Mart of New York Alexandria Heathkt Etectronic Center
Troy Trojan Electronics Charlottesville Lafayette Radio
Utica Am-Com Electronics Hampton Lafayette Radio
NORTH CAROLINA Norfotk Avec Electronies Corp.
Boone Alpha Digital Systems Richmond Avec Electronics Corp.
Durham Futureworld Roancke The Computer Place
Greensboro Byte Shop Virginia Beach  Heathkit Electronic Center
Raleigh Byte Shop of Raleigh WASHINGTON

NORTH DAKOTA Longview Progress Electronics
Fargo The Computer Company Moses Lake Ron’s Electronics
QHI0 Pasco Riverview Electronics
Bucyrus Mead Ejectronics Seattle Amareur Radio Supply
Cincinnats Heathkt Etectronic Center Seattle “Com
Columbus Heathk:t Electronic Center Seattle Empire Electronics
Dayrton Altair Computer Center Spokane Personal Computers
Rey (] Universal Amateur Radio Tacoma C & G Etectronics
OKLAHOMA WEST VIRGINIA

Okiahoma City Buts, Bytes & Micros Morgantown Electro Distributing Co.
OREGON Wheeling Lafayette Radio
Albany Oregon Ham Sales WISCONSIN

Coos Bay Herrick Electronics West Aths Olson Electronics
Portiand Portiand Radio Supply

Salem Computer Pathways

PENNSYLAVANIA CANADA

Hershey Microcomputer Systems Inc. Alberta {Calgary) The Computer Shop
Prttsburgh Heathx 1t Electronic Center Ontario (Witlowdaie} Home Computer
York G.Y.C. Company Centre
RHODE ISLAND Quebec {Montreal) Wang's Microcenter
Cranston Jabhour Electronics City ENGLAND

Pawtucket Jabbour Etectronics City Berkshire NewBear Computing Store
TENNESSEE GUAM Marianas Electronics
Chattanooga Wittiam's Data Comp Div. PANAMA

Clarkswville Masstronics Panama City Sonstet, S.A.
Cookewille Waignon's Stereo Center SINGAPORE Inter-trade (PTE) Ltd.

ASK YOUR ELECTRONICS STORE TO STOCK JIM-PAK® TODAY!!

1021 HOWARD AVENUE, SAN CARLOS, CALIFORNIA 94070 -
TEGRATED CIRCUITS MICROPROCESSOR LED’S SOCKETS CAPACITORS DIODES TRANSISTORS RESISTORS POTENTIOMETER

CIRCLE 7 ON FREE INFORMATION CARD

(415) 592-8097

NTEGRATED CIRCUITS MICROPROCESSOR LED'S SOCKETS CAPACITORS DIODES TRANSISTORS RESISTORS POTENTIOMETER(,?

im-pak

electronic components

SWITCHES CRYSTALS CONNECTORS HEAT SINKS FUSEHOLDERS TEST CLIPS BOOKS KITS DIP JUMPERS CABLE ASSEMBLIES SWITCHES CRYSTALS CONNECTORS HEAT SINK

6461 1SNONV

7]

-t
2]



LETTERS
continued from page 14

C8 will charge instantly to this new level
and will stay there even if S1 is released.
We now have a stable state and the clock
will stay on indefinitely.

My solution was to place an SPST toggle
switch in parallel with C9. Closing the
switch and activating S1 will cause the
clock to stay on indefinitely (for setting
purposes). After the clock is set, open the
switch and the display will turn off after 4 to
6 seconds. | call this switch ““Display Hold”’
on my clock.

D. A. TABBUTT
Las Vegas, NV

BURGLAR ALARM FLAW

Several years ago | built and installed a
burglar alarm from an article in Radio-
Electronics (‘‘Anti-Theft Devices,” R.M.
Marston, November, December 1976). The
circuit was ingenious and worked well—so
well that | later built several for friends. But
recently | discovered a basic and serious
flaw in this design that applies to any other
circuits using CMOS gates as sensitive
switches.

The circuit takes advantage of the very
high input impedance of CMOS gates, in
order to use the series loop of normally
closed switches with very low standby cur-
rent. The switches are in series with a 22-
megohm resistor. If all switches are closed,
the input to the gate is pulled high; if any
switch opens, the 22-megohm resistor pulls

the input low, triggering the alarm.

The system | installed in my apartment
uses conventional magnetic reed switches
with exposed screw terminals. The apart-
ment was painted recently by a sloppy
housepainter using water-based latex
paint. Several days afterward, quite by
accident | discovered the alarm would not
trigger if a particular door was opened.

A careful investigation revealed some
paint had been slopped over the screw
terminals of the reed switch. While the top
surface of the paint was dry and measured
infinite resistance, the underside of the
peeled-off chip was evidently still damp
and showed a series resistance of only
300K across the 1-inch span between ter-
minals.

Since this 300K resistance was shunting
the open switch, the alarm system inter-
preted it as a closed door. | don't know how
long it would take for the paint to dry
enough to increase its resistance to the 30
megohms or so that would be required to
allow the circuit to function normally.

But this suggests a more serious prob-
lem. Any moisture across the screw termi-
nals would shunt the open switch to the
point where the circuit would not trigger!
Readers who have installed alarms using
this circuit should be warned to do one of
two things:

1. Decrease the value of the pulldown
resistor from 22 megohms to no more than
50K. Unfortunately, this will increase stand-
by current to about 250 uA, but it will
prevent dampness and condensation from
defeating the system. OR . . .

2. Paint, spray or otherwise completely
insulate the terminals on all sensor switch-
es with a non-water-based paint or lacquer
to prevent them from being shunted by
moisture.

ROBERT R. LEVINE
New York, NY

CB REPAIR INFO WANTED

Your Jack Darr service format is one of
the finest columns in any electronics maga-
zine. | have been using the column for years
in my TV servicing and have found many
service troubles, thanks to Mr. Darr.

Now | have branched off into CB repair,
and the same type of service format would
be very useful. You definitely don’t have
enough information (in some months, none
at all) or articles regarding CB's. | would
think there would be more readers inter-
ested in CB's than in microprocessors, etc.
Please stick more with the items the con-
sumer on the street is likely to have.

CHET WHEELER
Bethlehem, PA

FUTURE DEVICES

Your April 1979 editorial was a well-
produced mini-history lesson that many
have probably taken for granted. Concern-
ing the last paragraph about future prod-
ucts, | would probably not be able to fill the
bill on dreaming; however, since you did
ask:

| have been visualizing the day when our
energy problems could be reduced to per-
haps 10% of what they are now. To help this

continued on page 22
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THE BIG PLUS +
Graphic Equalizer

i Exclusive Sheldanhl

FLEXSWITCH® kits
With scissors, modify the
.030 thick, non-tactile panel ASSEMBLED
into water/dust resistant $18995
switching module. Kit in-
cludes design guidelines, KIT
instructions, Sheldahl
membrane switching
panel, flexcircuit connec-
tor, press-on nomencla-
ture and RFQ checklist.
Production gquantities cost
less. Pressure sensitive back.

Q key kit (1x9) 16 key kit (4x4)

$9.00 $10.00

LOADED with Quality Features!

e Stereo . . . Eleven Bands Per Channel  Extremely Low
Noise & Distortion ¢ LED Peak Indicators » Center Detent
(“flat”) sliders e Built-in “record” Switching  Line and Micro-
phone Level Inputs/Outputs  Regulated Power Supply e

California residents include 6% sales tax .
e Visa. & Master Charge orders accepted :

i ~ D i Fully Guaranteed » Horizontal or Vertical Cabinets e Kit or

| | Fully Assembled e uch !

| Please send me 16 key kit(s) [J short to ground | y Plus Much, M More

| at $10.00 each. [ crosspoint ] Absolutely equals or exceeds overall performance

| __ 9key kit(s} [J short to ground i and features of any graphic equalizer made today!

| at $9.00 each. [ crosspoint [ | e P S P —
| Ienclose a check or money order for my FLEXSWITCH kit order. | AARON-GAVIN INSTRUMENTS, INC.

| Name Title ] = ] 17231 Corla Avenue Tustin, California 92680

| Company — — M | : Yes! ['ve enclosed $ __. RUSH me: send

| Address s o - | I assembled equalizers at $189.95, p.p.d Cabinel 0 brochure

] ley State Zio | unassembled equalizer kits at $99.95, p.p.d a Horizontal (flat} O verticai (up-right) |
! | |

|

| |

I |

Mail to: :
"N S S W i
Sheldah! Electrical s CadNo !
5] Sheldahl o oo O
P.O. Box 170. Northfield, MN 55057 iy e ) ) =
L ___________________________ J Dea[er inquiries invited
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sophisticated soldering of space-age
heat- & vollage-sensitive components

DEMANDS THE RELIABILITY OF

Modern, ultra-sophisticated electronic technology calls for totally dependable soldered connec-
tions. This requires nat only sensing the soldering tip temperature, but applying and removing
wattage at precisely the right moment to control the selected aperating range of the iron.

That, in a nutshell, is what the Weller family of Controlled Qutput Soldering Equipment is
all about. And that explains how it can avoid defects in soldered connections and damage to
heat- and voltage-sensitive components and substrates, as well as deteriorating over-exposure
from needlessly long soldering contact. In other words, dependence on the human element is
eliminated. But there are other significant benefits from the Weller controlled output soldering
technique. Soldering tips last longer. Much longer. And power consumption is less than that
of uncontrolled irons.

What's the secret of Weller's controlled output? It's really no longer a secret. Today it's
a time-proved principle: Closed loop, low voltage circuitry and a ferromagnetic sensor control
temperature at a pre-selected range. Sounds simple? It is. That’s why it's totally reliable!

Ready to meet the whole Weller Temperature Controlled family? This way, please for a
brief introduction to the members presented below.

Models W60 and W100: 60 and 100 watts. Operate from
120V outlet. Interchangeable 600, 700, and 800°F tips,
grounded and non-grounded. available in 9 sizes. Optional
de-soldering adaptor and non-heat-sinking tool hoiders.

Include iron hoider, tip-wiping sponge and receptacle,
power on-off switch with indicator light, stepdown
transformer dropping power to 24V in heating element,
positive tip-grounding to prevent build-up of electrostatic
charges that injure delicate components, non-burnable
silicone rubber cord, and dozens of other Weller

quality features.

Model WICPN: Plug-in pencil soldering iron with
comfort-cool heat shield, 17 available styles and sizes of
interchangeable tips for 60C, 700, and 800°F temperature
control, integral tip storage tray. 120V, 60Hz, 60W.
Optional de-soldering adaptor.

Model MP: For precision soldering of miniaturized
electronics, especially PC werk. Plug-in, true pencil shape
650 or 750°F iron with " ciam. tips available in 8 sizes
and styles. 120V, 60/40Hz, 22wW.

CIRCLE 13 ON FREE INFORMATION CARD

MODEL w100

MODEL WTCPN

‘ MODEL W60

[ A ] TheCoopeerup\me

PO BOX 728, APEX. NORTHICAROLINA 27502, $19362-7511

Mode! DS100: De-soldering and re-soldering unit
designed for PC board repair and re-work lines. Utilizes
interchangeable 600, 700, and 800°F soldering tips

and interchangeabie 700 or 800°F de-soldering heads.
Complete with footswitch, twin safety tool holder, vacuum
adjustment gauge, and cleanable, replaceable see-thru
solder collector. 8 de-soldering tiplet sizes and 17
soldering tip stvies (in 3 temps) availabie. Operates

from factory air and line voltage.

Yes, of course, the entire family is UL listed
and OSHA compliant. Now that you've
been introduced, any leading electronic
distributor will display the units and fill you
in on all tha features. For technical
information and consultation, write the
factory on vour company letterhead.

—
4l
g,

' Electronics Division
WELLER®. WISS*« XCELITE®

= MOOEL 0S100
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When you do.you’ll probably pick CIE.
You can’t afford to settle for
less when it comes to something like
clectronics training that could
affiect your whole life.



When you shop around for
tires, you look for a bar-
gain, After all, if it’s the same
brand, beller price —why not
save money

Education’s different.
There's no such thing as “same
brand.” Mo two schools are
alike. And, once you’ve made
your choice, the training you
get stays with you for the rest
of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

ok

If you talked to some of our

%n aduates, chances are you'd

d alot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why you should
shop around yourself.

We hope you’ll shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options
for the hobbyist. If you're the
ambitious type —with serious
career goals in electronics —
take a close look at what
we’ve planned for you at CIE.

What you should look
for first.

Part of what makes elec-
tronics so interesting is it’s
based on scientific discoveries
—onideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’s what happens with
CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them —before you
start using them!

How practical
is the training?

This is the next big impor-
tant question. After all, your
career will be built on what you
can do—and on how
well you do it.

ere are
ways some
of CIE’s
trouble-
shooting
programs
help you get
your “hands-on”
training. ..

With CIE’s
Experimental _ =
Electronics P
Laboratory.. 2

simply this:

All this training takes
effort. But you'll enjoy it. And
it's a real plus for a trouble-
shooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

For some troubleshootin
jobs, you must have your FC
License. For others, employers
often consider it a mark in your
favor. Either way, it’s govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continuin
surveys, nearly 4 out of 5 CI
graduates who take the exam

you learn and review the basics —
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your
own 5 MHz Triggered-

Sweep, Solid-State Oscil-
loscope you take your first
real professional step. You use
it as a doctor uses an X-ray

machine —to “‘read” wave form get their Licenses!

patterns...lock themin...

study, understand and inter- Shop al’"’““d ...but send

pret them! for CIE’s free school
When you get your catalog first?

Zenith 19-inch Diagonal
Solid-State Color TV you

Mail the card. If it’s gone,
cut out and mail the coupon. If
you prefer to write, men-
tion the name and date
of this magazine. We’ll

send ouacopyof CIE’s
school catalog —

plus a complete pack-
age of independent
home study information!
For your convenience,
we'll try to have a repre-
sentative contact you to
answer your questions.

— e Mail the card or coupon —
or write: CIE, 1776 East
17th St., Cleveland,

OH 44114.

Pattern simulated.
apply your new skills to some
real on-the-job-type trouble-
shooting! You learn to trace

signal flow. . . locate malfunc-
tions. .. restore perfect operat-
ing standards — just as with any
sophisticated electronics
equipment! »

r - §F §F 8 R 0 B B |
Cleveland Inatitute

I C| of Electronics, Inc.

1776 East 17th Street, Clevetand, Oho 44114
Accredited Member Nationst Home Study Council

(] YES...rm shopping around
l for the right kind of carcer training

in clectronics troubleshooting —and
l CIE sounds well worth looking into.

Please send me my FREE CIE school
When I

catalog — including details about
vou work with a completely

troubleshooting courses —plus my
FREE package of home study

Solid-State Color information! RE-69
Bar Generator—
actually a TV signal LEE e =
transmitter—you study P — o
up to ten different l ]
T Chry
patterns on your T\ l
screen. . . explore digi- State Zip -
F : e N . c
tal logic circuits. . . observe l Age — s
the action of a crystal-con- (arca code) S
trolled oscillator! l Check box for G.1. Bill information: =
Of course, CIE offers a Veteran "1 Active Duty §
more advanced training pro- I Mail today? ©
gram, too. But the main point is [ ] 21



LETTERS
continued from page 16

become fact, a better system of transpor-
tation would be the chief ingredient—how
about a transport system that operates
over the phone lines. Sounds a little like
“Star Trek,” doesn’t it? California to New
York in two minutes? Remember, you
said—dream!! If | get busy this week, may-
be I'll have it in operation by, say, 2190.
[The article on page 6 (“New & Timely”)
concerning the light-powered phone gave
me the idea.}

And we just loved the Solar-Powered
Night Light. As | see it, this should be the
first practical perpetual motion machine.

Now, how about an LED on a giant scale

to be used for illumination? What a savings
in power consumption for street lights,
home lighting, etc. And then, how about a
fiber-optic cable system to reduce power
even more for street lights by putting one
LED cluster in a 10-block sector and
cabling to the immediately surrounding
btocks?

DAVID HARTMAN

Portsmouth, VA

WIRE-WRAP TECHNIQUES

Thank you for an excellent presentation
of my article “PC/Wire-Wrap—New Con-
struction Technique’’ (Radio-Electronics,
February, 1979).

However, while all basic principles of
combined wire-wrap and PC board design
of tri-level technigues have been included

N
When you’re into electronics,

Calectro is into whatever you
need — whether it’s ideas,
instructions, or a complete
supply of parts N

PR

PwORLT

£l e =

Calectro has projects designed for
you: a “Project of the Month”, con-
ceived by the Calectro engineering
department, along with detailed in-
structions and a list of all the Calectro
parts you need to build it!

 p— PR tgye —

e oF T MO

Calectro has parts and accessories:
printed circuit materials, tools, meters,
testing devices, equipment boxes,
sockets, switches, IC’s, tfransistors, rec-
tifiers, lugs, fuses, bulbs, wire, connec-
fors, terminals, jacks, transformers, and
lots more — everything you need to
complete your project. And you'll find
more of the parts you want at your
Calectro store than anywhere else.

Calectro has literature: the Calectro
Handbook —a valuable guide and
product reference for the experi-
nmenter, hobbyist, audiophile, techni-
cian, and student; plus handbooks on
semiconductors, circuits, and more!
Coming soon: a new Calectro Handa-
book, a compendium of popular
project ideas.

Whatever you need in electronics,
your Calectro distributor is your
surest, finest source!

Calectro
Products of GC Electronics, Rockford, IL 61101
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in the article, your drawing of the 2102 PC
board on page 54 (Fig. 1) does not make
clear the breakpoints of the data-in and
data-out pins. The top side of the PC board
design shows clearly the breakpoints for
1K (18 IC’s) enable lines, but the drawing
will still have to show the breakpoints for
each data input/output pin. A drawing of
the bottom side of the PC board for the
2102 memory IC would have made this
important detail ciear.

Each 2102 IC must have an isolated wire-
wrap foil pad. These pads are made by
cutting the final etched PC line, just as the
enable lines were separated. The final data
lines are then connected for each input or
output data bit by wire-wrap process. The
data-bit 1 input requires eight wire-wrap
connections, and the data-bit 1 output also
requires eight wire-wrap connections.

Also the drawing of the edge connections
in Fig. 1 for the wire-wrap circuits is
misleading. The correct edge-connection
pattern would have the following connect-
ing points: 10 address lines, 1 positive line,
1 ground line, 8 enable lines for an 8K
board by 1K increments, 8 Data Input Lines
and 8 Data Output lines. The correct edge-
connector pattern, then, is 36 individual
connections for the wire-wrap points.

| hope this omission can be corrected
since Fig. 1 only lacks the data tine break-
points of the bottom side of the PC board
and the correct 36-line edge connections.
Readers who use the drawing as shown will
not have all the data that is needed to make
this tri-level technique work; corrected
drawings will help them beat the “wire-
wrap jungle."”

JAMES E. TEMPLE

ELECTRONIC EQUATION

Mr. Ecklin's letter (‘‘Letters,” Radio-
Electronics, April, 1979) about the “elec-
tronic equation’ appears to correctly chal-
lenge the now-sacred law for the conserva-
tion of energy. Today’s permanent mag-
nets last for decades and off-the-shelf
magnets easily lift 25 times their weight in
iron, while most lodestones could not lift
their own weight.

We now have tiny IC's for 16-bit comput-
ers with many thousands of active circuits
on them that draw a total current in milli-
amperes. Even with this high efficiency,
IBM is researching superconducting de-
vices for even higher efficiency and speed.
It is hard to guess how little power would be
required to stop a magnetic field with a
superconductor as Mr. Ecklin has sug-
gested. It is also difficult to imagine a direct
correlation between a 25-Ib. magnet that
could cause antigravity to over 600 Ibs. of
iron, and turning a superconductor on and
off below the magnet’s pole faces.

Maybe a magnet can store an unending
supply of potential energy if we can divert
or stop its magnetic field at will. So far we
know of no way to stop or divert a gravita-
tional field to create perpetual motion de-
vices. One paragraph in a letter to Radio-
Electronics may solve our energy crisis in
spite of a well-proven law of science.

(By the way, Mr. Ecklin has informed me
that the Doppler equation as shown in his
letter was wrong; the last equal sign should
have been a minus sign—i.e., d = wf —
c.)

DALE BERG
Annapolis, MD R-E



TUNER SERVICE CORPORATION
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The Company of Independent Professionals

Better Quality <= Personal Attention -= Faster Service
TSC PROVIDES YOU WITH A COMPLETE F,.* " e g%‘ “‘
S TUNER REQUIREMENTS o
e ,.*’W Fvw
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e % 4&. .
SUBSTITUNER < Sisis > MODULES

..BLOOMINGTON, INDIANA 47401
..BIRMINGHAM, ALABAMA 35212....

537 South Walnut Street . 812/334-0411
..5623 18t Avenue, North..........cccaarvmmniennn... . 205/592-9150

HEADQUARTERS .-
ALABAMA...............

ARKANSAS .. ..LITTLE ROCK, ARKANSAS 72204 4200-C Asher Ave. . 501/661-0393
CALIFORNIA.................... MODESTO, TALIF. 95351 123 Phoenix Avenue . 209/521-8051
NATIONAL CITY, CALIF. 92050 .........ccccer.x T 117 East 8th Street .....ccccccceiirceciircccccnnecnns . 714/477-8746
NORTH HOLLYWOOD, CALIF. 91601.... ..10654': Magnolia Boulevard. . . 213/769-2720
SAN MATEGC, CALIF. 94402 ; 600 S. Amphlett Boulevard ..................... . 415/348-3292
FLORIDA .......c.ccerrecirramen TAMPA, FLORIDA 33606 1505 Cypress Street . 813/253-0324
FT. LAUDERDALE, FLORIDA 33309..........cceu..e 3841 N.W. 9th Avenue..........cccececmrrcccrnrecen . 305/566-4882
GEORGIA ......... eessatsaseanieas ATLANTA, GEORGIA 30310 646 Evans Street S.W.....ccoiiiciiicccinacnancns . 404/758-2232
ILLINOIS ..URBANA, ILLINOIS 61801 1005 Water St . 217/384-2052
SKOKIE, ILLINOIS 60076 5110 West Brown Street .... . 312/675-0230
INDIANA........rercanens INDIANAPOLIS, INDIANA 46204 ...........ccccerenee 112 West St. Clair Street . 317/632-3493
SOUTH BEND, INDIANA 46628 ... ..1709 Stocker Place . 219/288-8918

KENTUCKY ....cccccvaecerranee LOUISVILLE, KENTUCKY 40217..... ..#7 Dahlem Ctr. 826 Eastern Pkwy......... Tel. 502/452-1191
LOUISIANA ... ..SHREVEPORT, LOUISIANA 71104............... ..2423 Southern Ave. Tel. 318/221-3027

MASSACHUSETTS.......SPRINGFIELD, MASSACHUSETTS 01109 .......144 Boston Rd Tel. 413/788-8206
MISSOURI............... ..ST. LOUIS, MISSOURI 63132.......ccccccccueucuvann ..9577 Page Avenue - Tel. 314/429-0633
NEVADA........ .LAS VEGAS, NEVADA 89102 ...... ..1114 South Casino Center Blvd............. Tel. 702/384-4235
NEW JERSEY ......cccvunecueee TRENTON, NEW JERSEY 08638...... ..1139 Pennsylvania Avenue..........c....c. Tel. 609/393-0999
JERSEY CITY, NEW JERSEY 07307 .. ..454 Central Avenue Tel. 201/792-3730
NEW YORK ......coonrerrrmmannae ROCHESTER, NEW YORK 14606 ....... ..25 Howard Road rereenees T, 716/647-9180
NORTH CAROLINA ......GREENSBORO, N. CAROLINA 27405................ 2914 East Market Street ... Tel. 919/273-6276
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road Tel. 216/741-2314
OREGON ...cooooommrccnrcriracnne PORTLAND, OREGON 97210........conrccrrerruneccnnn 1732 N.W. 25th Ave., P.O. Box 10141 ...... Tel. 503/222-9059

PENNSYLVANIA. ..PITTSBURGH, PENNSYLVANIA 15209 ............. 515 Grant Avenue Tel. 412/821-4004 »

TEXAS ... .DALLAS, TEXAS 75218 11540 Garland ROAd.........ccoweveemmseessscesssses Tel. 214/327-8413  §

CANADA ....ooconnrccmncrranenens ST. LAURENT, QUEBEC HAN-2L7.......c.occcer. 305 Decarie Boulevard.............cocceeennee . Tel. 514/748-8803 C

CALGARY, ALBERTA T2H-1Y3...occrreeecccreccnncne P.O. Box 5823, Station “A”.......cccorccccrruuen: Tel. 403/243-0071 4

@

If you want to branch out into the TV Tuner Repair Business write to the 3

Bloomington Headquarters about a franchise. 23
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Sinclair Radionics Model
DM350 DMM

CIRCLE 101 ON FREE INFORMATION CARD

THE NAME OF SINCLAIR RADIONICS HAS BEEN
familiar in England for quite a while. Now it’s
appearing in the U.S. The company is Sinclair
Radionics, inc., 66 Mt. Prospect Avenue, Clif-
ton, NJ 07015.

The unit | tested was the model DM350
bench digital multimeter (shown). This unit is
one of a pair; the model DM 350 has a 3.5-digit
display and the model DM450 has a 4.5-digit
display. Otherwise, the meters are identical,
except for the greater resolution of the 4.5-
digit model.

The meters measure AC or DC voltages
from 200 mV up to 1200 volts DC or 750 volts
AC in six ranges; AC or DC currents from 2.0
pA to 10A. A separate input jack is included
that can handle up to 20A for up to 10 seconds.
Resistance can be measured from 200 ohms to
30 megohms on six ranges. Overrange is indi-
cated by the display being blanked, except for
the left-hand digit that displays a “1.”

Some unusual switching is used. When you
read ““6 ranges” and then notice there are only
five voltage pushbuttons on the range selector,
you start wondering. Then you read the
instructions, and the mystery clears up. A
special 2000-mV range can be used that has a
tremendously high input impedance—greater
than 1000 megohms. To set up this range you
press both the volts and milliampere buttons
simultaneously, and then you release all the
range pushbuttons. The display is in millivolts
divided by 10.

On DC and AC current ranges, you do the
same thing: the lowest range pushbutton is 200
pA. A 2-pA scale is produced by pressing the
V and the mA pushbuttons in plus the 200-uA
pushbutton. For a 20-uA scale, press the 20V
pushbutton.

Autozeroing is used on all ranges. On the
lowest resistance range, shorting the test leads
displays the lead resistance—typically 0.3
ohm. For precise readings, subtract this value.
Accuracy on the DC voltage ranges is 0.1% on
the three lowest ranges and 0.25% on the high-
er ranges; for AC voltages, 0.25% on the low
range and 0.4% on the higher ranges; and for
AC or DC currents, accuracy is typically 0.2%.
Ohmmeter accuracy is 0.2% on all ranges.

The model DM350 provides overload pro-

tection up to 1200 volts DC on all ranges, and
to 750 volts AC on the AC ranges. The
ohmmeter withstands up to 400 volts peak AC.
Current ranges are protected by a 2A fuse
(located in the back panel) except for the 10-
amp range, which is not fuse protected.

The model DM 350 is housed in a small flat
plastic case that measures 10 inches wide but is
only 1.5-inches high. Despite the compactness
of the DMM, the panel is easily accessible, and
the pushbuttons are large enough and spaced
far enough apart so that they are easy to hit.
The displays are 7-segment LED’s that are
bright enough to read at any practical distance.
The test leads (which are included) plug into
three jacks at the far right of the panel, out of
the way. A bail-type carrying handle doubles
as a bench rest to hold the panel at the best
viewing angle.

Power is provided by four built-in dry “C”
batteries or from an AC adapter. The batteries
are located under a sliding cover on the back of
the unit. A selector switch on the back allows
you to choose either disposable or rechargeable
batteries. When the switch is in the disposable
position, the internal batteries are discon-
nected when the AC adapter is plugged in. if
rechargeable batteries are used, just set the
switch to the rechargeable position, and the
battery charge is maintained while the unit is
plugged in. A low-battery condition is indi-
cated by the whole display flashing; this means
the batteries are down to 4.4 volts, However,
accurate measurements can still be made for a
few minutes before errors occur.

These DMM’s are manufactured in En-
gland, and the workmanship looks good. inci-
dentally, if you misplace the manual, a label on
the bottom of the case gives complete informa-
tion on all ranges and functions. This is a very
handy little instrument, at a reasonable price—
$139.

PTS Model 8001
Component Analyzer
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PTS ELECTRONICS, INC., (BOX 272, BLOOMINGTON,
IN 47401) has added test equipment to its
TV tuner repair and module rebuilding ser-

vices. There are several units. One of these is
the mode! 8001 Component Analyzer. It’s a
compact instrument that is easy to run. All you
need is a scope (of any kind) and connect the
model 8001 to its vertical and external hori-
zontal inputs and off you go. Calibration and
setup are fast. Adjust the scope’s vertical gain
plus the horizontal calibration control on the
analyzer and there you are.

The model 800! can be used for tests on all
solid-state components, such as transistors,
diodes, etc. On a good diode or transistor junc-
tion, the analyzer shows a sharp right-angle
pattern. A rounding of the angle shows there is
leakage. A straight vertical line indicates short-
ed parts; open circuits show up as a horizontal
line. Here’s a quick check before starting:
short the test leads together, a vertical line
shows. If the circuit’s open, then a horizontal
line appears.

The model 8001 can be used for in-circuit
transistor testing. The patterns will differ from
the out-of-circuit patterns, but the characteris-
tic sharp angle will be there. The patterns are
distinctive enough to indicate whether the
component is bad or good. Several manufac-
turers have adopted this testing method, and
their service manuals show the typical patterns
that are found in various stages.

A good resistor shows a straight diagonal
line. The angle varies with the value of resis-
tance. A good capacitor will show an oval or a
round pattern. Large capacitors have very low
impedance. The model 8001 has a LOW-MED-
HIGH range switch to check any size. Many
low-frequency inductors, such as power trans-
formers, vertical-output transformers, chokes,
etc., can be checked for shorts. If the winding
is good, the analyzer will show a definite ellipse
or even a circle if the inductance is high
enough. If the component has shorted turns, a
straight vertical line appears, and you cannot
get a loop at any range-switch setting. Check
the analyzer on a few good parts and you’ll
discover what to look for.

This instrument is useful for making A-B
comparisons between identical circuits. In a
stereo amplifier with one bad channel (a com-
mon fault), the same stage and junctions can
be cross-checked between the working channel
and the bad one. Here again, check some work-
ing circuits and observe what the patterns look
like.

The front panel of the model 8001 contains
all the controls. The scope is connected to the
horizontal and vertical jacks, and the test leads
{provided) go to two universal binding posts.
These binding posts are colored red and black,
but the model 800! has no polarity. Hook up
the leads one way, the angle goes up and to the
right; reverse the leads, the angle goes down
and to the left; but the sharp angle remains.
The scope’s vertical-gain control sets the
length of the vertical line; the horizontal cali-
bration control on the 8001 front panel adjusts

continued on page 26




@ Use the fuli capacity of your computer.
@ Execute programs faster.
@ Store more in less space.

ASSEMBLY Language lets you do everything your computer
is capable of doing. It's the most versatile, most powerful
language you can use.

ASSEMBLY includes a mnemonic for every machine oper-
ation. No time is wasted interpreting, so programs run
much faster.

ASSEMBLY makes more efficient use of memory. It stores
in less space because codes are shorter, more explicit.

The Heathkit Self-Instruction Program teaches you to pro-
gram your computer in ASSEMBLY Language. You learn

looking for a more
meaningful relationship
with your computer?

Learn to speak
its language with
easy-to-use Heathkit’

Computer Language Programs.

Heathkit Self-Instruction Program for ASSEMBLY Language Programming.

at your own pace through a special text designed for self-
study. An exercise workbook provides hands-on experience
with programming exercises performed by you on your com-
puter. You learn in a way that’s fast, fun and thorough.

The Heathkit Program is designed for computers using the
popular 8080/8085/Z80 microprocessor series. This includes
the Heathkit H8, H88 and H89 Computers. The concepts of
the program, however, can be applied to any computer.
Now’s the time to learn the language that puts you in total
command of your computer’s full potential. Send today
for the Heathkit Self-Instruction Program for ASSEMBLY
Language.

Order No. EC-1108: $49.95, plus shipping and handling.

Heathkit Self-Instruction Program for BASIC Language Programming.

@ Easiest of all languages to use.
® Now easiest of all to learn.

More programs are written in BASIC than any other lan-
guage. Because it uses English statements and commands,
it’s the easiest to learn and the easiest to use.

When you know BASIC you can adapt and run hundreds
of existing programs. You can exchange programs with
others. And you can write your own programs for your
specific needs.

In 14 easy-to-follow segments, the Heathkit Program covers
all formats, commands, statements and procedures. A
special workbook provides programming instructions and
experiments performed on your computer. You learn practi-
cal problem-solving techniques.

Until you know BASIC, you’re missing the full selection of
programs available to you. Send today for the Heathkit Self-
Instruction Program for BASIC Language.

Order No. EC-1100: $39.95, plus shipping and handling.

Send Today or Phone for faster service on VISA and Master Charge. 616-982-3411

Heath Company, Dept. 020-562, Benton Harbor, M1 49022

e e e s oo . S — — — ——— — E—— — S — . S — — — —— —
Heath Company

Dept. 020-562

Benton Harbor, M| 49022

SHIP MY ORDER TO:
Schlumberger
PLEASE RUSH ME:

] ASSEMBLY Language
EC-1108

Address.— - 0 BASIC Language
EC-1100 1. 0 ennemmusmans $39.95, plus $2.40 shipping & handling.

Total price

Michigan residents add
4% sales tax

Add shipping & handling
Totalenclosed ...........

[ check [J money order [ Heath Revolving Charge Or charge my [J VISA/BankAmericard
[0 Master Charge

Account No.

Name o L_

(please print) $49.95, plus $2.60 shipping & handling.

City _ State

Zip—

- — -

MONEY-BACK GUARANTEE
OF SATISFACTION

If you are not completely satisfied

Expiration Date

with the EC-1100 BASIC Program or
the EC-1108 ASSEMBLY Program,
simply return programs for a full
refund of purchase price.

Signature X

(NECESSARY TO SEND MERCHANDISE)

Prices are mail order and subject to Change without notice ED-125

6261 LSNONY

N
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EQUIPMENT REPORTS
continied from page 4

the length of the horizontal line. The pattern
will get smaller as you switch from HI to LOW
on Lhe RANGE switch. If the pattern becomes
ten small, just reset the horizontal calibration
and vertical gain controls. The size makes no
difference. -

This is a simple but handy instrument that
can be very accurate when used properly. It
doesn’t take long to set up, and it is priced at
$54.95. R-E

Apple Disk Il
Floppy Disc System

CIRCLE 103 ON FREE INFORMATION CARD

OWNERS OF THE APPLE 1I COMPUTER (APPLE
Computer, Inc., 10260 Bandley Drive, Cuper-
tino, CA 95014) now have an alternate to their
cassette tape system for saving programs and
data. The Disk I system allows fast, reliable
storage on standard 5'.-inch minifloppy dis-

kettes. Up to 14 disc drives can be connected to
the Apple I for access to nearly 1.6M bytes of
data. The DOS (Disc Operating System) is
activated via a PROM-based bootstrap loader
and master diskette supplied by Apple. The
DOS adds the following commands: OPEN,
CLOSE, READ, WRITE, SAVE, LOAD, EXEC, RUN
APPEND, RENAME, POSITION, VERIFY, CHAIN
LOCK, UNLOCK, DELETE, MON, NOMON, MAX-
FILES, CATALOG, INIT, BSAVE, BLOAD. BRUN, FP,
and INT.

The Disk II consists of a controller card that
plugs into one slot of the Apple II mother-
board, 2 modified Shugart SA-400 disc drive, a
system software diskette, a blank diskette and
instructions. The packaging of the drive is
excellent; the color-coordinated steel cabinet
fits nicely on top of the computer. One control-
ler card handles two drives; so up to a maxi-
mum of seven controllers can be used. Each
drive is then referred to by its number, D, and
by its controller’s slot number, S (e.g., D1 and
S6). Once a drive has been accessed, these
values default to that drive until they are
explicitly changed. Included on the software
diskette is a game program, ANIMALS that
demonstrates very nicely how the disc can be
used to store data.

Using the Disk I1 is a breeze. Programs save
and load by name, and about 10 times faster
than by cassette. Thus, to store a program on
the disc, you simply type SAVE <file name>,
where <file name> is any name you select for
the program. The DOS automatically keeps a
directory of all files; these files can be seen by
using the CATALOG command. The CATALOG
command also shows the nature of the file
(BASIC, Applesoft, machine code, or text),

whether the file is protected, and also gives you
some indication of the file length. Using the
LOCK command protects files from accidental
change or deletion.

The command list gives a fairly good indica-
tion of the power of the disc system. Particu-
larly noteworthy are the EXEC, Fp and INT
commands. The EXEC command is similar to a
RUN command except that the indicated file
may contain entries not normally allowed in a
BASIC program; for example, the HIMEM
command used to run many programs (i.e., the
Apple Startrek game). Normally, such a pro-
gram must be loaded into the computer and a
HIMEM: command issued to set memory point-
ers correctly before it is run. Using the EXEC
command allows such a program to be run
from the disc just like any other program.

Another good feature of the disc is that the
floating-point BASIC (Applesoft) is always
handy and can be loaded within 8 seconds. For
convenience, the commands FP and INT are
used to switch between BASIC’s. When a
program is loaded from the disc, the computer
checks which BASIC it was written in, and
then loads Applesoft (or selects the Applesoft
firmware card when installed) if necessary.
Incidentally, this Applesoft is actually Apple-
soft II, an improvement over the original
version. The DOS also allows a program to
begin executing immediately after booting for
a turnkey type of operation.

The DOS however has two flaws; its inabili-
ty to CHAIN Applesoft programs, and the lack
of any password security for files. While this
last feature is of little value to most home-
computer hobbyists, it is very important in

continued on page 33
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Kieps 40
Kleps 30 Kieps 1
Kieps 10
.
Kieps 20 - h Pruf 10

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded).
Kleps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. $1.59
Kleps 20. Same, but 7” long. $1.69

Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.99
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.

Accepts banana plug or plain wire. 6%2” long. $2.89
Kleps 1. Economy Kleps for light line work (not tab quality).
Meshing claws. 412" long. $1.09

Pruf 10. Versatile test prod. Soider connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 5%2” long. $ 99
All in red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
% Available through your local

e distributor, or write to:

i‘J RYE INDUSTRIES

A
INDUSTAIES
| ———

G

In Canada: Rye Industries (Canada) Ltd.
CIRCLE 27 ON FREE INFORMATION CARD

INC.
130 Spencer Place, Mamaroneck, N.Y. 10543

Full Features

$850

includes probes

e Yet Portable and front cover

Say ““Hello” to an excitingly new 15 |b., 15 MHz ‘scope.

Smart looking and really convenient — only 5%'’ high yet

features a large, bright t0cm x 8cm rectangular CRT.
Check this capability: Versatile triggering in excess of

25MHz, 2mV sensitivity, differential mode, and much more.

Quality? You Bet! Backed by Exclusive Gould 2-yr. warranty.
It's a winner! Call us for the full story on the 0S255.
For free brochure call: TOLL FREE NUMBER (800} 325-6400

' == GOULD

An Electrical/Electronics Company
CIRCLE 54 ON FREE INFORMATION CARD

Gould Inc., Instruments Division
3631 Perkins Ave.,Cleveland,OH 44114
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Train with NTS for the

MicroComputers, digital

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

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

the first name

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

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



electronics of the future.

systems and more...from

in home study.

1993

q
o
=
0
-

and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

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

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

NATIONAL G SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037
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] Color TV Servicing

0B & W TV and Radio Servicing
JFCC License Course

] Electronic Communications

[ Electronics Technology

J Audio Electronics Servicing

[ Digital Electronics

J MicroComputers/MicroProcessors

Name _ -

Address

Apartment Number Age
City - —
State __ _Zip

ICheck tf interested in G.I. Bill information.

Al 100D
jeubia

NATIONAL TECHNICAL SCHOOLS Dept. 206-089
4000 South Figueroa Street, Los Angeles, California 90037

Please send FREE Color Catalog and Sample Lesson

ICheck if interested ONLY in classroom training in Los Angeles.
- L O O e G e e
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Meet Super Grip li, the great new test clip
from A P Products.

New *‘duck bill’ contacts are flat,
won’t roll off IC leads.

Open-nose construction enabies
probe atiIC leg.

Pin rows are offset for easy attach-
ment of probes.

Contacts are goid-plated phosphor
bronze. “Contact comb'* construc-
tion separates contacts with
precision. No shorts.

Heavy-duty, industrial-grade springs
tor firm contact pressure—and a
good grip when pulling ICs. They'il
keep their spring indefinitely. No
intermittents.

New narrow-nose design makes
it easy to attach on high-density

boards. And now you can test ICs Steel pivot pin. Engineering-grade
with only .040" between thermoplastic body moided around
opposing legs. contact pins. Made to lasti
The new A P Super Grip |l is, without built to stay useful indefinitely.
question, the best way there is o frouble- Try one. You'll find 8, 14, 16, 16 LSI, 18, 20,
shoot DIP ICs.
You get positive contacts. No inter-
mittents. No shorts. Ever. AP PRODUCTS
So it's endlessly useful o you—and it’'s INCORPORATED

Box 110B » 72 Corwin Drive
Painesville, Ohio 44077
Tel. 216/354-2101

TWX: 810-425-2250

RADIO-ELECTRONICS

CIRCLE 52 ON FREE INFORMATION CARD
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New button-head pins keep probes
from stiding off. (Straight pin modeis
for logical connections.)

22, 24, 28, 36 and 40-pin models at your
nearby A P store. (Make sure it's your AP
store.)

Need the address? Call (toll-free) 800-
321-9668. And ask for our complete A P
catalog, The Faster and Easier Book.

Faster and Easier is what were all about.



EQUIPMENT REPORTS
continued from page 26

multiuser systems such as schools or business-
es (where many Apple I[I's are currently
found). Without such file security, a program-
mer could inadvertently (or even purposely!)
change or destroy another programmer’s files.
Since the DOS resides in RAM, undoubtedly
Apple and other computer companics will
supply improved versions in the near future.

Overall, the Disk 11 performed very well. |
have transferred all my programs from tape to
disc, which quickly filled up more than six
diskettes (over 600K bytes), and the disc has
operated flawlessly. Indeed, the Disk 11 ap-
pears 10 be up to the high standards that the
company has shown in the Apple 11 comput-
er.

The Disk 11 costs $5935, including the con-
troller card. Additional drives (without con-
troller) cost $495. It should be noted that duc
to high demand, delivery may be quite slow for
a while. R-E

Realistic Model DX-300
Receiver

CIRCLE 104 ON FREE INFORMATION CARD

AFTER A PROLONGED PROMOTION PERIOD, REAL-
istic (Radio Shack) has now made available its
newest entry into the hobby listening market:
the model DX-300 gencral-coverage receiver.

This receiver is continuously tuncable from
10 kHz through 30 MHz and features a large,
bright digital-frequency display, a frequency
synthesizer and triple conversion. Specifica-
tions include: a shortwave sensitivity better
than | mV; an image ratio 70-80 dB down;
AM/LSB/USB/CW detection modes; a se-
lectivity of +3 kHz (—6 dB) and (=70 dB);
and less than |-kHz drift after a one-hour
warmup period.

The receiver’s appearance is exceptionally
attractive with a military black finish, alumi-
num knobs and colorfully illuminated dials.

Since we are aware that packaging is an
important part of salesmanship, we were eager
to test the receiver to sec whether its looks
were deceiving. OQur first reaction was one of
disappointment. The drift rate on the sample
receiver we tested was very rapid; it was virtu-
ally unusable in the single-sideband or continu-
ous-wave modes until after a lengthy warmup
period (the specifications warn the user of
this).

Proper adjustment for cach frequency range
(it tunes in 1-mHz increments) is cumber-
some: After the frequency range to be tuned is
sclected, the megahertz dial ring must be
tuned for best signal, and then the preselector
must be tuned.

Although the importance of proper adjust-
ment of the megahertz tuning knob is not
emphasized in the manual, the setting of this
knob is crucial 10 acceptable performance.

continued on page 34

NOW! For the first time . . . a clear, concise, understandable book
on the Earth’s most promising energy source.
Special
Introductory
Price!

Solar Electricity

140 EASY-TO-READ FACT
FILLED PAGES

Loaded with charts, graphs, pic-
tures of actual solar installations —
by World's Foremost Authority
SOLAREX

Most books and articles on Solar
Energy are either jam packed with
mind-boggling technical jargon, or
they're so basic you can't find what
you really want to know.

educational, consumer, and military applica-
tions. It also includes solar electric projects, com-
mercially available accessories the use of solar
cells as light sensors rather than as
power sources, and much, much
more

Don't take our word for it!
Take your time. In fact—take two
full weeks. Order the book. Read it
See if you don't compietely agree
that this is the best Solar electric
summary you've ever read. If not—
simply return the book and we'll
refund your money by return
mail.
Use handy coupon below or
phone 301-948-0202. Dealers in-
¥ quiries invited.

STOCK NO. 37005E ..

Here for the first time —is a definitive
study of all the real (not blue sky) ap-
plications of solar. written by the
world’s leading experts but
written in everyday language so
you can understand and put to
work the real. significant benefits
of Solar electricity in scores of
practical ways. both large and small
Must reading for everyone from the ca-
sual enthusiast right up to the trained
solar professional

.$5.95 Ppd.

SOLAREX CPD-Dept. 100E, 1335 Piccard Drive.
CORP. Rockville, MD 20850

Please send me

Nine Clear, Concise Chapters

Covers everything from a glossary of
solar electric terms. how to use cells and
practical solar electric generators, to the
rapidly exploding variety of industrial,

copies of "Guide to Solar
Llectriaity” @ $5 95 each

Shipping & Handling
TOTAL | Md. resident please add 5%!

50¢

————————

Enclosed 1s check ——M.O. in amount of $
SOLAREX Name D —_—
Corporation e i
CPD-Dept. 100E Address
1335 Piccard Drive.
Rockville, MD 20850 ___State 2ip

l_Cuy
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$99.95
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stable crystat ctock far 1imag purposes, RCA 1861 wideo iC to

display
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ELF 11 by Netronics

/ Write and run pmgrams-the
- very first night-even if you

4 You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF I1’s low price!

ard a grant! More Breakthrou?hs Coming Soon!
ELF H Explodes Into A Giant! Soon te be introduced: ELF 11 special application kits
Master ELF 15889 95 capabilities. then expand with GIANT Programraer  A-D, D-A Canverter  Controller Board
BOARD 10 record and play back programs. edit and ‘debug more
programs, commumicate with remote devices and make things
happen in the outside world  KLUGE BOARD 1o use ELF Il as
aconiraller 4K RAM BOARDS  TINY BASIC  ASCII KEY
BOARD  LIGHT PEN. ELFBUG MONITOR COLOR
GRAPHICS & MUSIC SYSTEM  TEXT EDITIR  ASSEM
BLER DISASSEMBL[R VIDEQ DISPLAY BOARD and-  below! Netronics guarantees your success

=1 — e e e o o e e m— e ey

PHONE ORDERS ACCEPTED!|§
Call (203) $54-9375

uring

Own a powerfyl
home computer sysiem. start
g lor just $99.95-a price 1hat gels
COSMAC you up and runming the very first mght

with your TV sel for video display.
ELF Il includes RCA 1802 B bit microprocesser address
64K bytes with OMA, mtecrupt, 16 registers, ALU, 256

ohsolele. An Ongoing commitment to develop the RCA 1802 to
home compuier yse by Netromcs keeps you right on the outes
tringe of today's home computer technolagy

Your programs an any video mondtar ar TV screen and

Netronics R&D Ltd., Depl RE-8
L 333 Litchfield Road New Milford, CT 06776

Yes! | want my own computer! Ptease rush me—

RCA COSMAC EL} language 1t s a learning breakihrough tor engineers and laymen
| kil a1 $99 95 plus $3 posiage ang alke S5 posipaid totatEnclosed $ ____
andiing (requires 63 10 8 voll AC power Deluxe Metal Cabinel with plexiglas dust cover tor ELF 1l {Conn res add 1ax)
up $24 95 plus $2 50 p&t
A ]
I Power Supply (required) 4 95 posipad am also enciosing payment (including postage & handiing} lor CHA’.‘GE " Exp r’g'e
I 802 User s Ma $5 postpaid ihe items checked below' SES) I\ga '“ arge
giman s Short Course On Microprocessor & Computer 1 wanl my ELF Il wired and tested with power supply. RCA (B
Programming teaches you jusl 4boul everything iher lo know 1802 User's Manual and Short Course—all for just $149.95 plus
' avout ELF 11 or any RCA 1802 compu Wrilten in non-technical  $3 a8h ACCoUN #
I ALSO AVAILABLE FORELF I
™ . < nables A Z LET IF/THEN INPUT PRINT GO 10 program an( umo ces assembly language SOu
GIANT BOARPP L e ¥ RvuleA 360 St ETURN END REM CLEAR LIST RUN 05 10 help you undersiand and improve your pr
I Jtuci sem monior/ecdor $39.95 plus P 0T PEEK POKE Comes fully documented and $19.95 0n cassere
32 oé-'r - clum c ger alu required 10 0 v’:v SAVE $9.90— lexi Editor Assempler & \)«sasserr Dier
- anumes cters @ on v scre o e 0 '
e oo s s vo 0 5 05 S Sy 0 I s e sl e Vv
L drawing game that uses ELF (1 5 hex ke d s
4k Static RAM kil Addressable fo any 4k page Ig \Ch I;‘kg’?\emoryveq ved $14.95 &,qw‘m ELF"L"JN Pen. assembied & tested $7.95 $1
64k $89.95 plus §3 p&h 3 Tiny Basic for ELF Il
Goidf plater 86-pin connectors {0ne fequifed 10r €N g nocinai Shorf{CourselonlTny[Bas} s19. ;gl:l C?G'DG?D"‘“ SHusicASys em Boardict
ning 4} $5 70ea  posipaid ELF-BUG™ Deluse § :
yslem Momitor setl ELF )1 connects directly fo the video input of your 1y
Expansion Power Supply ((equired when adding 4k 50 ay, ng the contents of al .
RAM) $34 85 plus 57 p&h e Allows d ayiglrhe conents J?! 'f’ 32 sel wilhou! additianal hardware 1o cannect ELF (1 to
your 1v at any ponl I your progiam Also disp our_antenna lermindis nsiead  oroer RF Modulator
Protessional ASCI Keyboard kit wnh 128 ASCIl  bytes of _ypmn!y with full addresse nking I $8.95 posipad
uppes ¢ lower case sel clers on and auto ust | e Seriou ammer’ . -
| eauate Bty 1oQiC SSChOn and ChOCE 01 4 KNG, 514,85 posioad G S £, BRIl s Ll
haking sig mate with almost a Text Editor on Cassetie tape gwves you the abihty fo °
$64 95 plus £2 p&n delete nes and wor e } yOUT programs
Oeluxe melal cabinet for ASC) Keyboard. $19.95 w hey are oisplayes your video mondor (Agg  Print
50 p&h printer and you can use ELF 11 1o type err e lellers Jame:
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EQUIPMENT REPORTS
continued from page 33

Intermediate frequency feedthrough (ie.,
the same interfering station is heard in the
background, regardless of the setting of the
tuning dial) is frequently present; this interfer-
ence can be reduced by carefully adjusting the
megahertz tuning knob and peaking the presel-
ector. An external tuner or preselector would
be very helpful here. “Birdies” (spurious sig-
nals generated by the synthesizer circuit) are
present but no more troublesome than those
found on similar receivers employing frequen-
cy synthesis.

QOur particular sample receiver had a bad
AC hum that could have resulted from ship-
ping damage; also, the antenna screw-terminal
was nonfunctional, as though it were discon-
nected internally. A subsequent inspection
confirmed that a cold-soldered antenna-cou-
pling capacitor was dangling loose in its solder
pad.

Sensitivity was good above 150 kHz or so;
below 150 kHz, the sensitivity became pro-
gressively worse. The receiver was virtually
useless below approximately 70 kHz, even
when using an external antenna tuner for opti-
mum signal coupling. The VLF range was very
unstable and full of oscillations.

Although the receiver can provide signal-
copying capability without a tuner in the low-
frequency range down to about 200 kHz, an
external antenna-matching circuit is strongly
recommended.

The IF selectivity is not adjustable, and
some adjacent interference from the crowded
frequency spectrum should be expected.

Make sure to read the instruction manual
thoroughly while acquainting yourself with the
receiver, or you may become very discouraged;
with some practice, optimum tuning and ad-
justments will become automatic.

A company spokesman told us that the
receiver is intended for general-purpose use; it
is not a communications receiver. Now the
receiver looks much better to us.

The reception on the AM band is excellent;
the audio is crisp and a three-position tune
control is provided for customizing the sound.
The internal speaker works well without pro-
ducing acoustic feedback at high volume. The
ANL (Automatic Noise Limiter) circuit is
highly effective; in a particularly noisy envi-
ronment, the hash noise was virtually elimi-
nated without degrading the desired audio
signal.

The tuning has a particularly good feel; a
spinner dial coupled with silicone damping
gives a professional touch to the tuning mecha-
nism. A three-way power supply allows 120
VAC, 12 VDC, or battery operation (self-
contained; the batteries are optional).

For the international broadcast enthusiast,
the model DX-300 is excellent. When you dial
up the proper frequency, you know that you
are right on target (within | kHz). Single-
sideband stations will be offset by several kHz
(the manual indicates 3 kHz, but our sample
receiver was off by 5 kHz).

The built-in code-practice oscillator could
be considered a handy device by an aspiring
ham, or just a gimmicky toy by a more serious
listener; it depends upon your point of view!

The manual provides several helpful charts,
including Morse Code, common radio terms

overheard on the air, and the “Q-signals” that
are used to expedite communications over the
air. The manual also contains a list of public
safety “10-code” signals.

All in all, the receiver is a satisfactory addi-
tion to the casual hobby radio market. It is
recommended for AM broadcast and short-
wave listeners who would like to be able to
occasionally copy continuous-wave and single-
sideband signals.

We are certain that enterprising experi-
menters will devise improvements and modifi-
cations to increase the receiver’s performance.
The Realistic mode! DX-300 costs $379.95
and is available from Radio Shack, 1400 One
Tandy Center, Fort Worth, TX 76102. (As of
this writing, Radio Shack has informed us that
several improvements have been made in the
model DX-300, particularly in frequency sta-
bility. We advise our readers therefore to make
sure they purchase the most recent model.-—
Ediror) R-E

o060 [
e |
NELSON T '“
&\l 1 [

There’s something wrong with this digital
readout—it’s nothing but a bunch of num-
bers.

PRB-1 DIGITAL LOGIC PROBE

Compatible with DTL, TTL, CMOS,
MOS and Microprocessors using a 4
to 15V power supply. Thresholds au-
tomatically programmed. Automatic
resetting memory. No adjustment re-
quired. Visual indication of logic lev-
els, using LED's to show high, low,

bad level or open circuit logic and
pulses. Highly sophisticated, shirt
pocket portable (protective tip cap

and removable coil cord).

DC to > 50 MHZ

10 Nsec. pulse response

120 K  impedance

Automatic pulse stretch-

ing to 50 Msec.

Automatic resetting memory

Open circuit detection

$36%

% ADD $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

Automatic threshold resetting

Compatible with ail logic

families 4-15 VDC

Range extended to 15-25 VDC

with optional PA-1 adapter
Supply O.V.P. to = 70 VDC
No switches/no calibration

OK MACHINE & TOOL CORPORATION
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091

RADIO-ELECTRONICS
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Dei of Digital st

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS

Six large-format volumes — each 11% x 8"

CONTENTS

The contents of Design of Digital Sys-
tems include:

Book 1: Octal, hexadecimal and binary
number systems; representation of nega-
tive numbers; complementary systems;
binary multiplication and division.

Book 2: OR and AND functions; logic
gates; NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functions; multiple input
gates; truth tables; DeMorgan’s Laws;
canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired
logic.

Book 3: Half adders and full adders; sub-
tractors; serial and parallel adders; pro-
cessors and arithmetic logic units (ALUs);
multiplication and division systems.

Book 4: Flip-flops; shift registers;
asynchronous counters; ring, Johnson and
exclusive-OR feedback counter; random
access memories (RAMs); read-only
memories (ROMs).

Book 5: Structure of calculators; key-
board encoding; decoding display data;
register systems; control unit, program
ROM; address decoding; instruction sets;
instruction decoding; control program
structure.

Book 6: Central processing unit (CPU);
memory organization; character represen-
tation; program storage; address modes;
input/output systems; program interrupts;
interrupt priorities programming; assem-
blers; executive programs, operating
systems, and time-sharing.

OUR CUSTOMERS

Design of Digital Systems has been
bought by more than half the 50 largest
corporations in America, and by Motorola,
Intel, DEC, National Semiconductor. Fair-
child, General Instrument. Hewlett-
Packard, Heath Co., M.I.T., NASA, Smith-
sonian Institute, Bell Telephone Labs. And
many, many more, as well as corporations
and individuals in over 50 countries.

BASIC COURSE

Digital Computer Logic & Electronics

CONTENTS

Digital Computer Logic and Electronics
is designed for the beginner. No mathe-
matical knowledge other than simple arith-
metic is assumed, though you should have
an aptitude for logical thought. It consists
of 4 volumes — each 11%2" x 8%" — and
serves as an introduction to the subject of
digital electronics.

Contents include: Binary, octal and
decimal number systems; conversion be-
tween number systems; AND, OR, NOR
and NAND gates and inverters; Boolean
algebra and truth tables; DeMorgan's
Laws; design of logical circuits using NOR
gates; R-S and J-K flip-flops; binary
counters, shift registers and half-adders.

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory
and application.

NO RISK GUARANTEE

There's absolutely no risk to you. If
you're not completely satisfied with your
courses, simply return them to GFN within
30 days. We'll send you a full refund, plus
return postage.

TAX DEDUCTIBLE

In most cases, the full cost of GFN's
courses can be a tax deductible expense.

PHONE ORDERS - FREE

To order by phone, call (603) 224-5580
with your credit card information. It won't
cost you a dime, because we’'ll deduct the
cost of your call from the price of the
courses you order.

TO ORDER BY MAIL

You may use the order form below if you
wish, but you don't need to. Just send your
check or money order (payable to GFN In-
dustries, Inc.) to the address below. If you
don't use the order form, make sure your
address is on your check or the envelope,
and write “DDS" (Design of Digital Sys-
tems). “DCLE" (Digital Computer Logic &
Electronics), or “‘both” (both courses) on
your check.

There are no extras — no sales tax. And
we pay all shipping costs.

We also accept company purchase
orders.

AIR MAIL

The prices shown include surface mail
postage anywhere in the world. Air mail
postage costs an extra $10 for both
courses (10 volumes).

DISCOUNTS

Call or write for details of educational
and quality discounts, and for dealer costs.

SAVE $5

If you order both courses, you save $5.
Order at no obligation today.

* Money-back guarantee

Call (603) 224-5580 to
order by phone - free.

7 days, 24 hours

* No shipping charges

" Tax deductible
* Save $5

GFN Industries, Inc. Please send me
Bldg. 7-20 -
F 203 Loudon Road Order free by phone ____ sets of Design of Digital Systems ..................... $19.95 8
Concord - ____ sets of Digital Computer Logic & Electronics.......... $14.95
NH 03301 No sales tax 9 onl . e

To: GFN Industries, Inc., Bldg. 7-20, 203 Loudon Road, Concord, NH 03301

_ sets of bothcourses .......
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'THE OLDER WE GET

THE MORE WE ADAPT.

when we started in 1951, we were sort of
set in our ways. We lived, siept and ate nothing
but banana plugs.

Then, our banana plug customers began
asking us for other things. we listened, aned
adapted 10 imeet their needs.

we've been adapting ever since 1951,
Today, we manufacture and stock 180 different
adapters 10 meet the changing needs of the
industries we serve.

FREE 1979 YEARBOOK CATALOG
Contains 100 pages of adapiers.
cable assemblies, jacks, plugs.
boxes. seckets, connecirs,
Jjumpers, clips, probes.
patch cords, wire, and
much more. Yours free
upon request. See
our pages in EEM.

In fact, 25 pages of our new catalog are
dedicated to adapters alone.

Get a copy for yourself, and get the
whoie story on the quality, value and
specifications of Pomona Electronics adapters.

You'll also find nearly 640 other quality
elecironics products you know and trust.

Including, of course, banana plugs.

Although we’ve done a lot of adapting
over the years, we've never stopped plugging
away. ITT Pomona Electronics, 1500 East Ninth
Street. Pomona, CA 91766 « Phone:

(714) 623-3463 - TWX: 910-581-3822

AVAILABLE THROUGH YOUR FAVORITE
ELECTRONIC PARTS DISTRIBUTOR

Pomona Electronics ITT

CIRCLE 3¢ ON FREE INFORMATION CARD
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Precision DMM

This digital multimeter is ideal for the experimenter, engineer
and service technician. Its basic accuracy is 0.05% and
includes temperature and true-RMS capability.

BILL OWEN*

THE TRMS-5000 1S A FULL-FUNCTION,
state-of-the-art 4'/>-digit multimeter with
many extra features that usually cost
hundreds of dollars as options and acces-
sories. In addition to the industry stan-
dard AC/DC amperes, AC/DC volts and
resistance ranges, a precision temperature
probe gives a switch selectable Celsius
and Fahrenheit readout to .01°. A true-
RMS-to-DC converter 1s used for accu-
rate AC voliage and current measure-
ments of complex waveforms from near
DC to over 250 kHz. A 10-amp AC/DC
current range is available through a sepa-
rate protected input jack.

Lab bench multimeter features include
jumbo '/:-inch LED digits, uncluttered
pushbutton controls and a rugged, yet
attractive, aluminum case. Portability is
maintained, however, by the convenient
size and the optional rechargeable NiCad
batteries. A precision band-gap Zener
voltage reference and temperature track-
ing input attenuator network give better
than .05% DC accuracy.

The heart of the multimeter is a new
analog-to-digital converter IC set from
Texas Instruments. The TLS00C and
TL502C 4'/>-digit converter features auto
zero and true differential high-impedance
inputs with autopolarity and overrange
indication. A complete list of specifica-
tions appears in Table 1.

Theory of operation

The heart of this digital multimeter is
the analog-to-digital converter (ADC).

*Product Engineer, Optoelectronics, Inc., Fort
' Lauderdale, Florida

TABLE 1—TRMS-5000 DMM / THERMOMETER SPECIFICATIONS

DC VOLTAGE
Range Max. Reading Accuracy 18°-28°C, 1 Year
2V 1.9999v .04% =+ 1d*
20V 19.999v .04% + 2d
200V 199.99v .04 + 2d
1000V 1000.0V 04 =+ 2d

Maximum Input Voltage: 1040V

AC VOLTAGE

Accuracy 18°-28°C, 1 Year

— 4

Range Max. Reading 45 Hz-10 kHz 10 kHz-40 kHz 40 kHz-250 kHz
2V 1.9999V .35% +15d .35% + 15d 308
20V 19.999v .35% +15d 1% +15d 3DB
200V 199.99Vv | .35% +15d 1% +15d 3DB
1000V 1000.0V J .35% + 15d 2% +15d 3DB
Crest Factor: 3
Maximum Input Voltage: 1040V
RESISTANCE
Accuracy 18°-28°C, 1 Year
f— — R B . . :
Range Maximum Reading High Ohms Low Ohms
2K ohm 1.9999K ohm + .05% + 1d + .10% + 15d
20K ohm 19.999K ohm + .05% + 1d + .10% + 15d
200K ohm 199.99K ohm + .05% + 1d + .10% + 15d
2 megohm 1.9999 megohm +.1% + 1d + .15% + 15d
20 megohm 19.999 megohm + 3% + 2d + 3% -+ 15d

range.

Maximum Voltage Output: High 1.5V Low .5V
Maximum Input Voltage: 150V RMS
Settling Time: 2 seconds to + 1 digit of final reading except 10 seconds on megohm

Specifications continued on page 39
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FIG. 1—SCHEMATIC DIAGRAM of the TRMS-5000 digital multimeter. One ususual feature is that on

AC, it displays the true RMS value of any waveform, regardless of its complexity.
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The ADC converts DC voltages between
—2 and +2 volts applied to its input
terminals into a digital count from
—20,000 to +20,000. A display of
10,000 results from a one-volt input to
the ADC.

The ADC employs the dual-slope
method of conversion. The TL500C per-
forms the analog processing while the
companion TL502C digital processor
provides the logic control signals for the
TL500C as well as the counter and LED
display drivers.

The entjre conversion cycle timing is
tied to the clock frequency generated by
an external oscillator consisting of
XTALI, IC3, IC4 and IC5 (sec Fig. I).
The 3.84-MHz crystal is divided down to
240 kHz by 1C4. The resultant 240 kHz
is a multiple of 60 Hz and is used to reject
power-line-frequency interference. 1C3
protects against false comparator trigger-
ing due to clock-frequency interference
on the comparator input.

The precision voltage reference used is
an Intersil 8069CCQ 1.2-volt band-gap
Zener. Resistors R7, R8 and R9 form an
adjustable divider to obtain 1.0000 volt
for the reference input. Resistor R6 lim-
its current through the reference to 2
mA.

Voltage measuring circuits

Because the ADC input is limited to
+ 2 volts DC, additional signal-condition-
ing circuitry must be used for the ex-
tended multimeter functions and ranges.
A voltage divider is used to cextend the
input voltage range up to +1000.0 volts
while on any one range the ADC will see
less than =+ 2 volts.

The voltage divider consists of nine
resistors connected in series across the
multimeter’s input terminals. Five are in
the precision decade divider nctwork
RN1; the others are R17-R20. The total
divider resistance is 10 megohms with
cach resistor having onc-tenth the value
of the resistor in serics above it. When a
voltage is applied to the multimeter’s
input terminals a current flows through
the divider, producing a voltage across
cach resistor that is proportional o its
resistance. Thus if 100 volts is applied
across the divider, then 10 volts will be
measured between the first and second
resistors and 1 volt between the second
and third and so on. Figure 2 shows the
voltage divider with range switches 10
select the appropriate ratio; | X for the
2-volt range, 10X for the 20-volt range
and so on. A separate pole on each range
switch is used to activate the appropriate
decimal point in the LED display.

The multimeter’'s accuracy is depen-
dent upon the ratio stability of the divider
resistors. The first five decade resistors
arc contained in a thick-film network
(RN1) in which the resistors track to-
gether to maintain their ratios over wide
temperature variations. The bottom four
discrete resistors plus the 900-ohm sec-

tion of RN1 are used as shunts in the
current-measuring ranges.

For AC measurements, a converter cir-
cuit generates a DC voltage equal to the
RMS (Root Mean Square) value of the
applied AC voltage. Two poles of AC
switch S6 are used to insert the converter
in series with the ADC inputs. Most
multimeter converter circuits simply
compute the average rectified value of the
input signal and are calibrated to display
the equivalent sinewave RMS value. For
other types of waveforms (square, trian-
gle, pulse, complex, etc.) this type of
conversion is inaccurate. The TRMS-
5000 uses « true RMS converter that
computes the RMS value of any complex
waveform. This is a much more useful
measurement because it is based upon the
equivalent eflective DC heating value of
the AC voltage. The integrated circuit
that performs this conversion is the Anal-
og Dcvices ADS5S36JH which actually
solves the equation:

Vv 2
Vi = Avg.[_-v—m—

ms

The AD536JH (1C6) measures AC sig-
nals from 10 Hz to over 100 kHz. This
wide frequency range (many multimeters
have only a few kilohertz of bandwidth)
greatly enhances the usefulness of the

multimeter in making AC measurements
at not only power line frequencies but
throughout the audio frequency spectrum
and beyond.

Current measurements

Both alternating and direct current
measurements are made by placing a
known resistor in the current path and
measuring the voltage drop across it. The
bottom five divider resistors shown in
Fig. 2 are used for current measurements.
A separate current input is used with the
current-range switches. Because there is
almost no current flowing into the ADC’s
analog inputs (input resistance is 10°
ohms) the voltage across the current
shunt resistors is seen through the 10
megohms in series with the inputs. The
10-AMP current range has a direct input,
so that a 10-amperc current will not have
to be switched. The power ratings of the
current shunt resistors range from 3.6
milliwatts for the 900-ohm section to 10
watts for the 0.1-ohm resistor.

Resistance measurements

The TL500C ADC actually has two
sets of analog inputs if the reference volt-
age and common inputs arc considered.
The ADC compares the unknown voltage
at the input terminals to the known volt-
age at the reference input when making a

DC AND TRMS AC CURRENT

Accuracy 18°-28°C, 1 Year
Range Max. Reading DC 45 Hz-10 kHz 10 kHz-40 kHz
2 mA 1.9999 mA 6% + 2d 1% + 2d 1.5% + 2d
20 mA 19.999 mA 6% + 2d 1% + 2d 1.5% + 2d
200 mA 199.99 mA 6% + 2d 1% + 2d 1.5% + 2d
2000 mA 1999.9 mA 6% + 2d 1% + 2d 1.5% + 2d
10 Amp 10.000A 6% + 2d 1% + 2d 1.5% + 2d
Maximum Burden Voltage: 2V
Crest Factor: 3
TEMPERATURE

‘ Celsius Fahrenheit
Range: ‘ —50.00° to +150.00° —67.00° to +199.99°
Resolution: .01° .01°
Accuracy: ‘ + .5° +.9°

—

Voltage Standoff: Sensor tip to voltmeter common + 200 volts

GENERAL

Display: Five 0.5” Red LED Digits
Conversion Period: . 1664 Sec
Power Supply: Wall Plug Transformer-input 105-125 VAC; output 9 DVC @ 300 mA
Dimensions: 3V."H X 7%"W X 6%"D

Weight: Approximately 2 pounds

Input Impedance: 10 megohm shunted by less than 80 pF

BATTERY OPTION

Type: 8, AA NiCAD cells in holders, mounting inside the multimeter cabinet. Charge/
operate switch mounts on rear of multimeter cabinet.

Operation: 2 hours from full charge

Charge Period: 12 hours

»

+ % of reading + digits
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measurement. This voltage ratio measur-
ing ability of the converter is used in
making resistance measurements. As
shown in Fig. 3, a known reference resis-
tor (one of the precision attenuator resis-
tors) is placed in series with the unknown
resistor at the input terminals. A precise
3.3 volts from Zener diode D12 is placed
across the reference and unknown resis-
tors and a current flows through them.
The voltage drop across the known resis-
tor is applied to the voltage reference and
common inputs of the ADC while the
voltage drop across the unknown resistor
is applied to the analog + and — inputs.
The meter’s output then becomes the
ratio between the reference resistor and
the unknown resistor. For different
ranges the reference resistor is changed
from 1K up to 10 megohms.

Temperature

The TRMS-5000 can measure temper-
ature using an external sensor probe that
plugs into a front panel jack (J6). The
sensor is an Analog Devices AD590K
temperature-dependent current source
that generates | upA-per-degree-Kelvin.
The Kelvin temperature scale starts at
absolute zero and has Celsius-sized de-
grees such that 0°K = —273.2°C. The
temperature Sensor's current output is
converted to a voltage, using scaling resis-
tors R28, R29, R30 and R31. The output
voltage (referenced to the — S5-volt sup-
ply) from R29 is equal to 10 mV-per-
degree-Kelvin while the output voltage
from R31 is equal to 10 mV-per-degree
Rankine (the Rankine temperature scale
starts at absolute zero and has Fahren-
heit-sized degrees). To generate Celsius
and Fahrenheit output voltages, the Kel-
vin output must be offset by 2.732 volts
and the Rankine output offset by 4.595

VOLTS
C,
i | - g
QMEG:I 2 Q 1 }
L voLT e !
& 20voLTO ' ' *
900K $
2 200v0LT ATOD
§ Z00vVoLTy VOLTAGE 20 ANALOG INPUTS | conVERTER
T000voLT] RANGE
a0k 3 SWITCH
<
e TRUE-RMS-TO-
 $ DC CONVERTER
gl}\ﬁg%m EE 9000
RANGE  2mAJ 20mA
>
20
2AMP 5 u00mAD 200ma $
3;99
10AMP 290
210
<
COMMON

- ANALOG HIGH +
R, UNKNOWN
»
VOLTAGE
) REFERENCE
$ 9IMEG 33v
L
< -
e 2MEG LU ATOD
:. REF CONVERTER
$90K 200K v TL500C
REFERENCE 3l e RESISTANCE
RESISTORS 3 20K RANGE
$ 5K ok SWITCHES
. ANALOG LOW —
>
$ s000
ﬂ
b
5:100:2
COMMON

FIG. 3—WHEN MEASURING RESISTANCE, the unknown is in series with a selected known resistor
across a precise reference voltage. The A/D converter determines the unknown value.

volts. IC13 is a 6.9-volt integrated circuit
Zener reference. Its output is divided by
R35, R36 and R37 to generate the Cel-
sius offset and by R32, R33 and R34 (0
generate the Fahrenheit offset voltage.

When either the °c or °F switch is
depressed, the ADC’s analog inputs are
switched to the correct temperature and
reference voltage as shown in Fig. 4. A
temperature range of —50.00°C
(—60.00°F) to 199.99°C or °F is ob-
tained with the 4'/:-digit ADC. The sen-
sor can be calibrated to within +.2°C
from 0° to 100° using trimmers R29 and
R31. Because the ADS590K scnsor is a
current source, it requires only a two-
conductor cable and can be located over
hundreds of feet away from the multimet-
er because it is not affected by voltage or
noise pickup.

FIG. 2—VOLTAGE DIVIDER AND CURRENT SHUNTS. Resistor string is proportioned so maximum
voltage applied to the A/D converter is 2 volts on any voltage or current range.

The multimeter (see complete sche-
matic in Fig. 1) uses a 9-volt DC plug
transformer/power supply to keep the
60-Hz line frequency outside of the
instrument case. The circuit operates
from three regulated power supplies, one
positive and two negative. A 7805 voltage
regulator (IC11) supplics + 5 volts to the
circuit, and because it supplies over 200
mA of current it is heat sunk to the cabi-
net’s rear pancl. A 555 timer (IC8)
generates a 20-kHz squarewave that is
AC-coupled and diode-clamped by a volt-
age doubler circuit to produce approxi-
mately — 11 volts. A 79MOS8CP regula-
tor supplics —8 volts to the TL500C
analog processor (IC1) and a 7905 regu-
lator supplies —5 volts to the AD536
RMS-10-DC converter and the tempera-
ture circuit. An optional 10-volt NiCad
battery pack consisting of eight size-AA
cells is charged through R3 and automati-
cally switched in on the absence of line
power by D2. Diode D1 prevents battery
discharge through the plug transformer.

The multimeter readout consists of
four Fairchild FND507 '/:-inch
common-anode red 7-segment LED dig-
its with one FND508 + 1 digit. The LED
digits are multiplexed by the TL502C
that directly drives the segments through
current limiters R41 through R47 and
drives the digits through external digit
drive transistors Q2 through Q6.

Overvoltage protection

A series string of eight metal-oxide
varistors across the input divider will
provide a short circuit path if 1040 volts
or more is applied. Each varistor main-
tains a very high impedance until 130
volts is applied across it causing it to
conduct. The varistors will pass 10 amps
and fail as a short circuit if continuous
overvoltage is applied.

Both the 2-amp (MA) and 10-AMP cur-
rent inputs arc fused and the 2-amp input



+9V
ADBI0K °C="KELVIN-273.2°
TERPERATURE F = °RANKINE - 459.4
SENSOR
1pA°K
lT 083 S2
° -
°C¢ DIFFERENTIAL VOLTAGE =

10MV/°C OR °F

A TO D CONVERTER

$3
o TL500C
1K | °F . o =
@ 10MV/° RANKINE co s2
<

7.86K 4.02K 31k y

@
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STHE el 1K < 6.9V
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REFEREINCE VOLTAGE

FIG. 4—BASIC DIAGRAM of circuit used for temperature measurement. The temperature sensoris a
current source; passing 1 uA-per-degree Kelvin. Readout is in °C and °F.

is diode clamped as well to blow the fuse
if an overvoltage is applied to the low-
current range shunts.

The ohmmeter circuit is fused for /i
ampere. Low-leakage diodes (D15, D16)
steer currents around the reference resis-
tor if a voltage is applied to the input
terminals while measuring resistance.

Making it work

The design of the multimeter’s printed
circuit board takes into account several
factors that would otherwise seriously
degrade performance. Ground paths are
kept separate to prevent ground loops
that cause offset errors that the ADC’s
autozero circuit cannot remove. Ground
planes are used (where possible) to keep
resistance in the ground returns as low as
possible. The layout avoids putting supply
or ground paths close ecnough to the high-
impedance inputs or to the 10-megohm
divider to allow leakage currents to cause
offset errors. All insulation materials
have extremely high resistance to prevent
leakage paths. Digital and analog signal
paths are kept apart and not parallel to
each other on the PC board. The ADC’s
comparator output causes a problem if
there is a path from it to any of the analog
lines.

The multimeter’s high-impedance in-
put is susceptible to noise pickup, espe-
cially 60 hertz, which is almost univer-
sally present in our environment. The AC
converter circuit’s wide bandwidth makes
it susceptible not only to 60-hertz pickup
but to audio as well as RF frequencies.
The TRMS-5000’s heavy-gauge alumi-
num case provides shielding against noise
pickup. There is also a filter on the analog
inputs to the ADC, consisting of R48,
R49, C12, and C33. that rejects 60-Hz
voltages.

Assembly
The TRMS-5000 multimeter is built

|
[000S SWHLIB)

on three PC boards. The main board and
the TRMS-to-DC converter board are
double-sided. The foil patterns for the
main board are in Figs. 5 and 6 and the
parts layout is in Fig. 7. The two foil
patterns for the TRMS board are in Figs.
8 and 9 and the parts are positioned as in
Fig. 10. The four 7-segment displays and
the polarity and overflow display are on a
separate board. The foil pattern in Fig. 11
and the assembly diagram in Fig. 12 show
how the readout goes together.

Begin assembly by soldering the com-
ponents on the display, TRMS-AC and
main printed circuit boards. Use the com-
ponent placement drawings and the parts
list to aid assembly. It is helpful to install
jumper wires, diodes and resistors before
the larger capacitors, trimmers, etc. The
TRMS-AC PC board is double-sided but
not plated through, so component leads
must be soldered to the foil on both sides
wherever the foil comes right up to the
lead. The three PC boards are mated
before the switches are installed. Assem-
ble the front panel, rear panel and side

FIG. 5—FOIL PATTERN for Side 1, the top surface of the main board. Pattern is approximately

one-half size. Enlarge to 7'/ inches across.

— - -]

>l
.

FIG. 6—PATTERN for the under side of the main PC board shown half-size. The pushbutton range

and function switches are on this side.
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Resistors, 4 watt, 5% unless noted

R1— 1000 ohms

R2—30,000 ohms

R3— 10 ohms

R4—2200 ohms

RS5, R41-R47— 100 ohms

R6—2000 ohms, 1%

R7, R48— 100,000 ohms, 1%

R8— 18,000 ohms, 1%

R9— 10,000 ohms, 10-turn trimmer

R10—25,000 ohms, trimmer

R11—22,000 ohms

R12—20,000 ohms, trimmer

R13—2500 ohms, trimmer

R14, R15—100 ohms, trimmer

R16— 100 ohms, 1%

R17—90 ohms, 1%, factory calibrated

R18—9 ohms, 1%, 3 watts, factory
calibrated

R19—0.9 ohm, 1%, 5 watts, factory
calibrated

R20—0.1 ohm, 1%, 10 watts, factory
calibrated

R21—500 ohms, trimmer

R22—243 ohms, 1%

R23—470 ohms

R24 —47,000 ohms, trimmer

R25—39,000 ohms, 1%

R26— 12,000 ohms

R27— 10 megohms

R28—9530 ohms, 1%

R29, R31, R33, R36— 1000 ohms, trimmer

R30, R32, R35—7860 ohms, 1%

R34—4020 ohms, 1%

R37— 11,800 ohms, 1%

R38—2700 ohms, 1%

R39—3.9 ohms

R40—9 ohms, 3 watts, 1%

R49— 10,000 ohms

R50—270 ohms, 2 watt

RN-1—Temperature tracking precision
resistor attenuator (Caddock 1776-231
7849)

Capacitors

C1—2-8 pF, trimmer

PARTS LIST

C2, C3, C9, C10—1 uF, Mylar

C4—4.7 uF, tantalum

C5, C6, C19, C20, C26—.01 4F, disc
ceramic

C7, C8, C13, C14—10 uF, 10 volts,
tantalum

C11, C12—0.22 uF, Mylar

C15, C18, C21, C22, C24, C31, C32—39
uF, 10 volts, tantalum

C16, C17—20 pF, disc ceramic

C23—2200 wF, 25 volts, electrolytic

C25—.001 uF disc ceramic

C27, C28—100 uF, 25 volts, electrolytic

C29, C30— 220 uF, 25 volts, electrolytic

C33—.047 uF, polypropylene

C34—470 pF, disc ceramic

C35-—8.2 pF

C36—390 pF

C37—15-60 pF, trimmer

C38—3000 pF

C39— 1100 pF

Semiconductors

Q1-Q6—PN3638A (National) or MPS
3638 (Motorola)

D1, D2—3-amp, 100 PIV diode

D3-D11— 1N4002

D12-D14—IN4728, 3.3-volt Zener diode

D15, D16 —FDH-300 low-leakage diode
(Fairchild only)

D17 —miniature red LED

V1-V8—V130LA1 varistor (GE)

DIS1-DIS4—FND570, 7-segment LED

DIS5—FND508, +1 LED display

IC1—TL500C analog processor (Tl)

IC2—TL502C digital controller (TI)

IC3—74LS75 D-type flip-flop

IC4—74LS93 counter

IC5—CD4001—quad 2-input NAND gate

IC6—AD536JH—RMS-to-DC converter
(Analog Devices)

IC7—LF351N bi-FET op-amp

IC8—555 timer

IC9—7905 - 5-volt regulator

IC10—79MO8CP —8-volt regulator
(National)

IC11—7805 5-volt regulator

IC12—ICL8069CCQ 1.22-volt reference

IC13—LM329DZ 6.9-volt reference
(National only)

IC14—AD590KH temperature sensor
(Analog Devices)

Miscellaneous

S1, S6—2PDT pushbutton switch

S2-S5—4PDT pushbutton switch,
interlocked

S$7-S11—5PDT pushbutton switch,
interlocked

S$12, S13—D PDT miniature siide switch

J1—banana jack, black

J2-J4 —banana jack, red

J5—pin-type DC power receptacie

J6—PC mount right-angle phono jack

XTAL1—3.84 MHz crystal

F1—2 ampere fuse

F2—10 ampere fuse

F3— Y100 ampere fuse

Thermometer test cable, power
transtormer —9 VDC, 300 mA plug type
with hollow-pin plug. IC sockets: 2
8-pin, 2 16-pin, 1 18-pin, 1 20-pin, 1
14-pin. PC boards, cabinet and
assorted hardware.

Note: The following are available from
Optoelectronics, 5821 N.E. 14th Ave.,
Ft. Lauderdale, FL 33334.
Factory-assembled muitimeter with
1-year guarantee (TRMS-5000) $279.95;
complete kit (TRMS-5000K) $199.00.
Set of three PC boards—all boards are
glass epoxy, solder-plated with
screened printed component
tayout—$28.50. Set of all switches (13)
$20.00. TL500C and TL502C IC’s $16.95.

Include 5% for shipping, handling
and insurance (to a maximum of $10)
with all orders. Florida residents add
4% sales tax.
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FiG. 7—WHERE PARTS ARE PLACED on the main PC board. Most are on Side 1—the top side. Parts

on the underside are outlined in dashed lines.

rails, and then bolt the main PC board to
the side rails. Align the foil fingers on the
display board to the pads on the main PC
board, and after checking alignment sol-
der them together. The TRMS-AC PC
board installs in the same way over the S6
switch area. Install the switches and then
use No. 14 or No. 16 hookup wire to
make the following connections:

From To
J1 E1
J2 E10
J3 E8
Ja ESQ
E2 E3
E4 E5

Connect the following resistors between
the points indicated below:

R20—0.1 ohm 10W - E1, E6

R19—0.9 ohm 5W - E11, E6

R18—9 ohm 3W - E12, E11

R17—90 ohm "W - E13, E12
Use hookup wire to connect the center
pin of the power input jack to E10 and
the bracket to E1 1.

Before applying power to the multi-
meter, check all parts for correct place-

continued on page 79
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TIM SKORMOND AND
GENE GARRISON

MANY POPULAR NOISE-REDUCTION SYS-
tems are complementary in nature; i.€.,
the signal is processed by some compres-
sion technique prior to being recorded
and then decoded by the equivalent ex-
pansion technique during playback. This
leaves a large quantity of older recorded
material, both disc and tape, unable to
benefit from the noise-reduction circuits
built into many hi-fi systems. Since many
of us have treasured recordings that fall
into this category, the nced exists for a
single-ended, add-on Adaptive Noise Fil-
ter that will permit us to enjoy these
recordings at the samc quality level we
expect from encoded material.

A great deal of the noise in tape and
FM sources is located in the frequency
band from about 1 kHz to 7 kHz. This
frequency band is also the area in which
the human ears are most sensitive. Fortu-
nately, when musical signals are also
present in this same frequency band, at a
few dB higher level, they effectively mask
the noise. This makes it possible to use a
variable-frequency low-pass filter in the
audio channel to reduce the noise without
audibly affecting the dynamics of the
desired signal. If no signal is present,
between musical passages for instance, a
low-pass filter with a cutofl’ frequency of
800 Hz will substantially reduce the level
of the audible noise. When music of sufhi-
cient amplitude is present at frequencies
above 800 Hz, the filter opens to pass the
music, and since the noise and music
occupy the same spectral arca, the noisc is
masked and the music faithfully repro-
duced.

About the circuit

A block diagram of a suitable circuit is
shown in Fig. 1. The circuit consists of

s i o R 608 O

Filter

Simple to construct and operate, this
dynamic variable-cutoff low-pass filter removes the
snap crackle, and pop from your favorite records and tapes.

three major sections: a signal path, a
control path and an LED bar-graph dis-
play.

The signal path is straightforward, con-
sisting of two (one per channel) current-
controlled low-pass tilters with 6-dB-per-
octave slopes. The two filters are designed
to roll off at a corner frequency of 800 Hz

with no input and at a corner frequency of

30 kHz when fully driven by the common
control voltage.

Figure 2 gives a detailed look at the
actual current-controlled filter circuits.
Most cxisting variable filter designs use
onc or more field-effect transistors as
voltage-controlled resistors in an active or
passive filter configuration. This can lead
to two troublesome problems. One is the
need for some means of offsetting the
difference in pinch-off voltages between
individual FET’s. A trimmer from each
gate to a fixed bias voltage must be
adjusted to calibratec each device. The
second problem is the modulation of the
drain-to-source resistance with moderate-
ly large input signals. This modulation
quite often results in excessive distortion

at the filter output and, in some cascs,
will require another trimmer from ecach
gate to minimize the eflect.

Both of these pitfalls are successfully
avoided in this circuit by using a new
operational transconductance amplifier
(OTA) as the controlled device. National
Semiconductor has recently introduced
the LM 13600, a dual OTA with Darling-
ton buffers and input linearizing diodes in
a single 16-pin DIP package. The linear-
izing diodes compensate for the logarith-
mic characteristics of the input stage of
the OTA, enabling it to pass relatively
large signals with low distortion. (OTA
circuits in the past have required very
small input signals to obtain respectable
distortion levels.)

The transconductance of the OTA’s is
set by the amplifier bias current (supplied
to pins 1 and 16 in the case of the LM-
13600). The signal path of Fig. 2 uses this
variable transconductance (conductance
being the inverse of resistance) to imple-
ment a current-controlled filter (CCF).

The filter cutoff frequency is initially
set at 800 Hz by the current through

TABLE 1—SPECIFICATIONS (typical)

Effective noise reduction (CCIR/ARM weighted cassette tape noise):

Attack time (to within 10% of final value): 1ms

Decay time (to within 10%) 50 ms

Minimum bandwidth: 800 Hz

Maximum bandwidth: 30 kHz

THD (1 kHz, 1 Vgys, max. sensitivity): 0.11%

S/N ratio re: 1 Vpyg!

800 Hz, BW, 20 Hz to 20 kHz: —88 dBV
CCIR/ARM weighted: —98 dbV

30 kHz, BW, 20 Hz to 20 kHz: —85 dBV
CCIR/ARM weighted: —87 dBV

14 dB

6261 1SNONY
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1 1 ATTACH=1ms
7162 e DELAY = 50 ms
r BANDPASS PEAK
—»{ FILTER » DETECTOR
AN 40 dB gain 20 dB gain
. N
= SENSITIVITY
| CONTROL |
CONTROL
800Hz— 30k Hz CURRENT
p— CURRENT- RIGHT
l CONTROLLEO| | CHANNEL
CHANNEEFD==RUEFaH LowPasS [ | OUTPUT
FILTER
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L] 00000000000000
2 210
2> 1 - BAR GRAPH OISPLAY
7 1C1
CURRENT-
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CHANNEL BUFFER O OLLED 0 CHANNEL
INPUT FILTER OUTPUT
800Hz-300kHz

FIG. 1—BLOCK DIAGRAM of the adaptive noise filter. Audio signais are summed into the bandpass

filter and then rectified to develop a control current

R15. Additional current supplied
through R16 by the control path circuitry

that varies with noise in the signals.

increases this —3-dB frequency to as
high as 30 kHz. this bandwidth being

directly proportional to the applied cur-
rent. Figure 3 shows the filter bandwidth
vs. the amplitude of an 8-kHz input
signal.

The control path consists of two basic
stages: a bandpass filter with 40-dB gain
and a specially contigured peak dctector
with 20-dB gain. The . M 387 operational
amplitier was chosen because of its high-
gain capability at 20 kHz and its high
slew rate (required at the output of the
peak detector).

The left and right input signals are
summed together by resistors R17 and
R18. Capacitor C7 provides a rolloff
above 16 kHz, while a rollofT below 1.6
kHz is provided by C8. This low-level
input signal is then amplified by the first
half of IC2, whose gain is attentuated
below 4.8 kHz by C10 with R20. R22,
CI11, C12, L1 and C13 couple the signal
into the peak detector and provide addi-
tional frequency shaping, L1 being tuned
to provide a filter notch at 19 kHz for use
with FM stereo sources. Figure 4 shows
the response of the control path.

LEN FELDMAN

THE NR-2 NOISE FILTER WAS EVALUATED IN
our laboratory, both for its measured char-
acteristics and its performance as a single-
ended noise reduction filter. Its principle of
operation depends upon signals passing
through variable-bandpass filters whose
cutoff frequencies are made to vary be-
tween 800 Hz and 30 kHz, depending upon
a control current derived from the original
audio signal. While this is certainly not an
original concept, the execution of the de-
sign is excellent. Attack time (confirmed as
approximately 1 millisecond) and decay
times (around 50 milliseconds) are ideally
chosen so that, in use, the action of the
filter is almost inaudible—except of course
for the great audible improvement in noise.
The NR-2 can be used to reduce noise in
program sources such as records, weak
FM signals and, most significantly, play-
back of cassette tapes that have not had
the benefit of a two-sided noise reduction
system such as Dolby or dbx encoding and
decoding.

Figure 1 illustrates how ditferent Jevels of
swept signals (from 20 Hz to 20 kHz) affect
overall response of the device. We see that
when the device “senses’ low-level signals

{
H
L FREQUERCY ROG J
| -4 . AR G .
FIG. 1

R-E TESTSIT

FIG. 2

(equivalent to noise) bandwidth is restrict-
ed. On the other hand, when high-ampli-
tude signals, corresponding to musical sig-

nal content, are fed through the device,
bandwidth is fully restored so that overall
frequency response is virtually flat to 20
kHz.

Figure 2 illustrates the attack and decay
times of the device. A tone burst, consist-
ing of several cycles at 1 kHz, was fed
through the filter. Upper trace is the input
signal, while lower trace is the output
signal. Note that the first cycle of each
burst, whether negative going or positive
going, is accurately reproduced at the out-
put, while the /ast cycle in each burst is
somewhat retarded in the output trace,
indicating the slower but desired decay
time of the device.

Table 1 summarizes our measured find-
ings as compared with the author’s claimed
specifications.

SPECIFICATIONS

Attack Time (ms)

Decay Time (ms)

Minimum Bandwidth (Hz)
Maximum Bandwidth (kHz)

THD (1V, Max. Sensitivity) (%)
1 kHz
20 Hz
20 kHz

S/N (re: 1V)
800 Hz B.W.
30 kHz B.W.

Effective Noise Reduction
(tested with cassette tape)

TABLE |

DESIGNERS’ CLAIM MEASUREMENTS

1.0 0.8
50.0 40.0
800 800
30 30
0.11 0.12
N/A 0.3

N/A 0.1

88 dB (98 Wt'd)*
85 9B (87 W’td)*

90 dB (95 W'td)
85 dB (90 W'td)

14 dB (wt'd)* 12 dB (Wt'd)*

* Small differences in weighted results arise from the fact that the author used CCIR/ARM weighting
whereas we used |HF A’ weighting, but, as can be seen, unweighted results are as good or better than

claimed.
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FIG. 2—SCHEMATIC DIAGRAM of the current-controlled variable-bandwidth low-pass filter circuits.
Bandwidth is controlled by a current developed from the input signal.

The peak detector amplifies the AC
output from the frequency-selective con-
trol amplifier and converts it into a DC
voltage at the emitter of Q3. Resistor
R28 sets the system attack time or charg-
ing rate into the peak-detector storage
capacitor, C16. Capacitor C16 is dis-
charged at a much slower rate (decay
+12 T T T T
+6 =" =444 | Tl ]
0 eeftit—+
s
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FiG. 3—FILTER BANDWIDTH and how it varies
with the input of an 8-kHz signal.
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FIG. 4—RESPONSE of the final control path
sensitivity vs. input frequency.

time) by the current drains of the two
CCF’s through resistor R16. Resistor
R27 sets the initial no-signal DC level at
the peak-detector output.

The attack and decay times and re-
sponse characteristics were chosen with
great care as they determine the subjec-
tive effects of the filter. An attack time of
1 ms was selected because it is fast
enough to accommodate the response
time of the human ear and yet slow
enough to be relatively insensitive to
“clicks™ and “pops” on the record sur-
face. The decay time was set at S0 ms so
the filter could close quickly after the
passing of high-frequency musical infor-
mation and thus pass a minimum of noise.
A shorter decay time would cut into the
natural reverberation time of some pro-
gram sources, making them sound “ster-
ile’” or flat.

The third section of the Adaptive
Noise Filter is the bandwidth bar-graph
display. A bar graph was used instead of a
meter because of the millisecond response
time of the control signal. The National
[LM3915 bar-graph display driver was
chosen as it requires only a few external
parts and contains all the necessary cir-
cuitry for a 10-point logarithmic bar-
graph display. The common control volt-
age at the top of R16 has upper and lower
limits of 9.3 VDC and 1.1 VDC, respec-
tively. Therefore, the upper and lower
limits of the LM 3915 are set accordingly
at pins 4 and 6 (internal logarithmic resis-

tor string between these two pins sets the
DC levels at which each of the internal
comparators drives its associated LED).
The left-hand LED corresponds to an
800-Hz bandwidth and the right-hand
LED corresponds to a 30-kHz cutoff.
The LED’s between these two extremes
represent steps of approximately 1.5
times the frequency display by the pre-
ceding step.

A logarithmic display was selected be-
cause it was most indicative of the audible

LEFT LEFT
INPUT OUTPUT
|o o |
| L IN L. OUT |
| R.N | ANF | R.ouT _

1 o O
| |
b — e — |
=  FILTER/BYPASS  SWITCH,4PDT ==
RIGHT RIGHT
INPUT a OUTPUT
c13 R23

| DEFEAT SWITCH,|
| spsT |

b

FIG. 5—CONTROL SWITCHING illustrating how
the adaptive noise filter can be switched in and
out of play-only circuit.
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PARTS LIST

All resistors 5%, ' wall unless
otherwise noted

R1, R7— 100,000 ohms

R2, AG, R&, AR 12—3000 ohms

R3, A4, B9, R10—22,000 ohms

RE, A11—51,000 ohms

R13— 15,000 chms

R14, R26, R2T7— 10,000 ohms

R15—200,000 ohms

R16—3900 ohms

R17, R18—20,000 ohms

R19—100,000 ohms, miniature pot, audio
taper (Clarostat 389 N 100K-2)

R20, R32-—3300 ohms

R21—330,000 ohms

R22, R25— 100 ohms

R23—1000 ohms

R24—10 ohms

R28—27 ohms

R29—91,000 ohms

R30—5100 ohms

R31—750 ohms

R32—360 ohms

Capacitors

C1, C4, C20—1 uF, 16 volts electrolytic,
radial leads

C2, C5—.0047 uF, 50 volts, Mylar, 10%

C3, C6—5 uF, 10 voits, electrolytic, radial
leads

C7, C8—.001 uF, 50 volts, ceramic disc

C9, C10—.01 uF, 50 voits, ceramic disc

C11,C14, C15, C17, C21, 022—0.1 uF, 50
volts, Myilar

C12—.015 uF, 50 volts, Mylar, 5%

C13—.033 uF, 50 voits, Mylar

C16—6.8 uF, 25 volts, tantalum, 10%,
radial leads

C18—470 uF, 25 volts, electrolytic, radial
leads

C19—10 uF, 10 volts, electrolytic, radial
leads

Semiconductors

D1, D2—1N914

D3— 1N4002

Q1, Q2, A3—2N4401

1IC1—~LM 13600 dual operational
transconductance amplifier (National)

1C2—LM387N duai low-noise preamplifier
(National)

IC3—LM78L12CZ (National)

IC4—LM3915N logarithmic bar-graph
display driver (National)

LED1-LED10—NSL57124 rectangular
LED for bar graph (National)

Miscellaneous

S1—miniature SPST toggle switch

82, S3—miniature 4PDT toggle switch

T1—power transformer, 14 VAC, 250 mA
(Triad F-112X)

L1—adjustable inductor, 4.7 mH, Q = 35
at 19 kHz (TOKO CLN20 740 HM)

J1-J8 —panel-mount RCA-type phono

F1—"Y-amp slow-blow fuse

Fuse holder, line cord, PC boards, control
knobs, hardware
The following parts are available from

Advanced Audio Systems, PO Box 24,

Los Altos, CA 94022:
DX-244 (NR-2) complete kit including

case—$69.95
DX-245 (NR-2) main and display PC

boards—$19.95
DX-247 (NR-2) component kit; includes

D1, D2, D3, IC1, IC2, IC3, IC4, Q1, Q2, Q3

and L1—$27.50

California residents add state and
local taxes, as applicable.
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FIG. 6—IDEAL SWITCHING ARRANGEMENT is simple and flexible. User must be careful not to place
both switches in non-bypass positions simultaneously.
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TOP VIEW OF THE PC BOARD shows the locations of most of the components. Parts not shown

include the bar-graph display and power supply.

action of the filter. It should be noted that
the LED bar graph does not indicate
signal level, but rather the instantaneous
bandwidth of the two filters and, as such,
should not be used as a signal-level indi-
cator.

If the Adaptive Noise Filter is used for
only one source, such as for tape play-
back, then a BYPASS switch will be the
only switching needed in addition to the
power switch. Figure 5-a shows a suitable
arrangement. Alternatively, the filter
may be defeated by switching the junc-
tion of C13 and R23 (Fig. 2) to ground,
as shown in Fig. 5-b, thereby forcing the
filter to a constant 30-kHz bandwidth.
This approach has the advantage of re-
quiring only a single-pole switch as op-
posed to the four-pole switch and associ-
ated wiring required for the straight-wire
bypassing.

A more flexible system, as used in the

prototype model, can be obtained by pro-
viding for insertion of the filter either
before or after the tape deck (record or
playback). The rather unusual switching
scheme shown in Fig. 6 was selected for
its relative simplicity. A setup having a
PRE TAPE/POST TAPE and a FILTER/BYPASS
switch would require one four-pole and
one eight-pole switch. The scheme of Fig.
6 only requires two four-pole switches,
but the user should be careful not to place
both switches in the non-bypass positions
simultaneously.

Printed-circuit construction techniques
are used in the assembly of the prototype
adaptive noise filter. Foil patterns for the
printed-circuit boards used for the filter
and associated display board will be pub-
lished next month along with complete
construction details and calibration and
operating instructions.

continued next month
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Home Reception via

SATELLIT

JROBERT B. COOPER, JR.

YOU MAY BE TOO YOUNG TO HAVE BEEN A PART OF THE EXCITING
1946-1952 “dawn of television era.”” I was a youngster in
upstate New York who spent his high school years souping up
630-t=pe chassis, building cascade and cascode signal boosters
with €BQ7’s and trying out every anterma I could lay my design
hands on—from stacked 10-element Yagi arrays to 12 wave-
lengtl rhombic antennas.

Telzvision happened for me at an infectious age. A paper
route helped me maintain a library of that era’s Radio-Elec-
tronies and a host of other valuable trade magazines that were
docurenting the fast changing world f television technology.
Sumrmner odd jobs and caddying at the golf course enabled me to
buy a uminum tubing, wire, electronics parts and bargain-base-
ment-priced 630 chassis. In later years 1 would sometimes wish
that B had been born “only five or ten years sooner™ so that 1
woul€ have been old enough by 1950 to have really been in a
position to participate fully in the television revolution. “But
alas” [ would say to myself “that’s it “or the television revolu-
tion. Now that it’s established noth ng will come along to
change it ‘that much’ so I'll just have to find my nitch someplace
else.””

And so it was until 1975 when | discovered a whole new
television revolution just getting underway—satellite TV trans-
missien and reception. And | have been tracking it, playing an
active part in it and enjoying it ever since.

An introduction to domestic satellite communications; wits
details on how those illusive TV signals are pulled from

g

Forget evarything you know

If you are in the television business to make a liv ng, you
probably think you know all there is to kncw (or need to know)
about reception techniques and equipment. You've tracked
down ghosts and explained away weather-caused co-channel
interference. You’ve doped out MATYV systems and treced bad
components. You've been stuck with an inventory full o™ ““brand |
name” parts that overnight went off the market, and vou own
every Sams Photofact that they ever printed. Forget it ail!

First, let me tell you a bit about the TV reception in my
present hame, some 20 miles outside of Oklahomaz City. We
have the usual three major networks as well as PBS (Public
Broadcasting System). And like a gaod majority of the United
States, that is all we have (or had until the fall of 1$77).

In August 1977 1 placed some 1 X 2 stakes in our sidelawn
and backhoed enough clay 1o let me refill the holes with a few §
pieces of properly formed steel and arounc 4 yards cf concrete.
Then, in Szptember 1977, I brought in a crew of frierdsand this
funny-looking, 3000-1b., all-steel saucer-shaped apparztus, and
in about eight hours we had the saucer mounted on a set of steel
posts. (See Fig. 1.) The saucer pointed mare or less south of us
and up int> the sky.

The same evening 1 sat down with a special receiver and
watched the evening news live from Vancouver, British Colum-
bia; a baseball game from Atlanta, GA; and a movie via some-




RADIO-ELECTRONICS

o
-]

FIG. 1—SATELLITE RECEIVING ANTENNA as it
is being installed on steel mounting posts.
thing called HBO (Home Box Office)

My home is located just 18 airline
miles from our local network and PBS
stations, and I had always been able to
receive the best-looking TV pictures this
side of a network monitor, up until that
fabled September 1977 evening. Until
you have had a high-quality color monitor
plugged directly into the video output of
a satellite TV receiver and observed 54-
dB signal-to-noise-ratio video produced
by people who really care about how good
it looks when it leaves their studio, you
simply have not seen how good NTSC
color reception can really be!

Let me digress a bit and explain what
satellite television is all about, how it
works and why it works the way it does.

How it began

The first man-made satellite was Rus-
sia’s SPUTNIK (1) in the fall of 1957. It
shook a lot of people up as you may recall.
The idea of a ton or so of steel and elec-
tronics going around and around the
world and crossing our country beeping
in Morse code and doing who knows what
else spurred the U.S. into the space race.
We responded by launching a U.S. Air-
force satellite named SCORE in Decem-
ber 1958, and to one-up the Russians, we
added a prerecorded message from the
President of the United States who wel-
comed in the American space age and the
Christmas season.

LAUNCH PHASE
TRANSFER ORBIT

ALTITUDE IS
22,300 MILES

SATELLITE

TABLE 1—INTELSAT GEOSTATIONARY satellites operaling in the 3.7- to 4.2-GHz down-
link frequency band are clustered in three separate areas.

Longitude (west) Name
1° I-IV-F7
4- I-IV-F2

19.5° I-IVA-F4
24.5° I-IVA-F1
29.5° I-IVA-F2
34.5° I-IV-F3
181° -IV-F4
186° I-IV-F8
297° -IVA-F3
298.6° I-IV-F1
300° I-IV-F5
300° I-IV-F6

Year Launched Service Status
18743 Secondary
1971 Reserve
1977 Reserve
1976 Primary
1976 Reserve
1971 Secondary
1972 Reserve
1974 Primary
1978 Primary
14975 Primary
1972 Reserve
1978 Reserve

SPUTNIK, SCORE and all the satel-
lites that followed them through 1963
had one common fault. They were
launched into a *‘low orbit’ and (with
reference to a point on earth) they were
always moving. To receive messages from
or transmit messages to these “low orbit
birds” required that the stations working
with the satellite know rather precisely its
orbit path and the timing of that path,
and then be prepared to track the satellite
as it came over one horizon, moved in an
arc through the sky and finally disap-
peared beyond the opposite horizon.

In 1963 space technology and rocket
power progressed, and SYNCOM, de-
signed and built by the Hughes Aircraft
Corporation, was launched—the world’s
first geostationary {(or geosynchronous)
satellite. (A geostationary satellite has an
orbit directly above the equator and an
orbital velocity that matches the rotation-
al velocity of the earth. (See Fig. 2.) In
this way, the satellite appears to remain
stationary in the sky with respect to a
point on the earth.) SYNCOM was an
experiment. It provided the capacity to
relay either a single TV channel or 50
separate telephone conversations; from its
orbit above the Equator between Africa

OPERATIONAL PHASE
EQUATORIAL PLANE
ORBIT

FIG. 2—GEOSYNCHRONOUS ORBIT is achieved by launching satellite into a highly elliptical orbit
that is followed by a transfer to an equatorial plane orbit. Satellite’s position over equator is typically

maintained to *+0.1 degree.

and South America, it interconnected
North America and Europe with their
first real-time (live) television transmis-
sions. By 1965 the geostationary satellite
looked like a winner, and 19 countries
joined to form something called Intelsat,
a consortium of nations that would fund
the launching of a series of satellites.

The Intelsat world

With nearly 14 years to grow, the
Intelsat system is relatively mature. To-
day, more than 100 nations belong to the
system, which consists of 12 separate
satellites located in three distinct
“groups.” Commercial Intelsat installa-
tions cost in the megabuck region, but
amateur builders of backyard terminals
have successfully tapped into the Intelsat
circuit, using surplus-salvaged parabolic
antennas as small as 8 feet in diameter
and with investments well under $500, as
we'll discuss in some detail.

As mature as Intelsat is today, it is in a
constant state of evolution. The present
satellite series is generally of the so-called
Number IV (or “4”) class, indicating
there have been three previous series.
Table 1 lists where they are located; a
sharp eye will spot the three “clusters™ in
operation: One is over the Equator in the
Pacific Ocean; another over the Indian
Ocean north of the Seychelles Islands;
and a third between the tip of Africa and
the tip of South America. Each location
has as a minimum a “primary’ and a “re-
serve” satellite, but heavy Atlantic and
Indian Ocean traffic has resulted in addi-
tional satellites in these areas. In 1971 the
Intelsat consortium agreed that identical-
frequency satellites should be spaced over
the equator in 4- to 5-degree increments.
In this fashion the large parabolic
ground-receiving antennas could inter-
cept the desired satellite’s signals without
interference from adjacent-position satel-
lites, even though both would be operat-
ing on the same frequency simulta-
neously. The present series 1V satellites
will begin to be replaced with a new,
advanced family of satellites during 1979,
the Intelsat V series. We'll look at these
later on.
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EALLY WORK?

feedline for coupling had no effect. Interference bars were again
apparent on several TV channels, with or without the CB filter
attached. The trap circuitry is a series L-C filter, designed to
short-circuit much of the 27-MHz CB signal, but it has no
cffect at TV frequencies. The schematic is shown in Fig. 3.
Similar to the filter described above, it would be effective only
in preventing front-end overload by a powerful 27-MHz CB
signal. In fact, if an interference filter were designed to attenu-
ate interfering signals on TV channels, it would also diminish
the TV signals since they occupy the same frequencies.

Ghost eliminator

Phantom borders that accompany the TV picture as a smear
or additional outline alongside the primary image are due to
phase delay—two identical picture signals arriving slightly apart
in time. As a result, the sweep lines that draw the picture on
your screen trace two sets of images; one is usually weaker
because ghosts are caused by a reflection of the signal from
nearby objects, arriving at the antenna both weaker and at a
later time than the direct signal from the broadcasting station.

The ghost eliminator shown in Fig. 4 was installed and
adjusted as directed: the ghosts were unaffected. Suspecting
that the unit was labeled backwards, | reversed the leads, but the
ghosts remained.

—
!

FIG. 4—GHOST ELIMINATOR is inserted in antenna lead-in and adjusted
for best picture.

The ghost eliminator is an L-pad (see Fig. 5) consisting of
carbon resistances that remain essentially noninductive through-
out the VHF range; UHF performance is unpredictable.
Because the device is a variable attenuator, it makes signals
weaker; and weaker signals are more vulnerable to electrical
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FIG. 5—~GHOST ELIMINATOR is actually an L-pad attenuator as shown in
2 Equivalent circuit when adjusted for minimum signal is shown in b.
When adjusted for maximum signal, equivalent circuit is shown in ¢

interference. Although it is stated on the eliminator’s blister
pack that the unit remains at a constant 300 ohms, it does not;
the resistance of the device 1 tested varied from 300 to 7000
ohms at the TV terminals.

While it is dangerous to make generalizations, no inexpensive
add-ons can take the place of a good antenna system; an outside
antenna is always better than an inside antcnna; interference is
best climinated at its source.

This article is not meant to be a blanket indictment of all TV
accessories. High-quality picture-cnhancing devices such as
antenna preamplifiers, cavily wavetraps, etc., are available but at
a substantially higher cost. Hqwever, the bottom line is: Use a
good antenna and transmission line, and additional gadgets will
rarely be necessary.

TV/FM splitters

A splitter is a coupling device that permits you to hookup two
scts to onc antenna. Since most TV antennas are rather broad-
band in nature, they work quite well on the FM broadcast band
as well as on TV channels; so why not usc this feature for your
benefit? Since most stereo receivers have a 300-ohm (two
screws) antenna input, it is a simple matter to run a length of TV
twin-lead from the receiver to the TV antenna splitter and enjoy
greater quieting, stronger distant reception, and less flutter and
fade. Of course, the FM reception is enhanced in the same
dircction as the TV antenna is pointed. The TV reception will be
virtually unaffected, since splitter loss is minimal. Acceptable
units are mass-produced for most retail outlets and large chain
discount houses. They are all fairly identical (see Fig. 6) so shop
for price; the average price for a typical two-set coupler is from
$3.50-54.00. (Be aware that some of the better TV antennas are
designed to trap out FM signals—thus eliminating them as a
source of interference.—Editor)

Privacy earphone attachments

Although not all TV sets come with earphone jacks, many
imported portable sets do. Make surc that the plug size is
compatible with the jack on your sct (most measure '/x inch, and
adapters are available). If there’s no carphone jack on your set, it
is a relatively straightforward procedure to cut off the speaker
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FIG. 6—TYPICAL TV/FM SIGNAL SPLITTER manufactured by the Finney
Company.
lead inside the TV set and attach the adapter; before undertak-
ing this minor surgery make sure instructions are included with
the adapter. (Modern TV sets frequently do not have power
transformers and, therefore, have a “hot™ chassis. The audio
output stages are similarly transformerless and the speaker leads
can present a potentially dangerous shock hazard.—Editor)
Such units are sold for convenience, not hi-fi quality. They
are available from the same sources as TV /FM splitters.

Antenna boosters

These little preamplifiers make a weak signal stronger, and
strong signals stronger. They improve a snowy picture. Outdoor
antenna-mounted preamplifiers are recommended over indoor
antenna boosters, since you want a stronger signal to come down
the antenna transmission line and don’t want to amplify the

FIG. 7—TYPICAL ANTENNA BOOSTER that is mounted on the antenna
mast itself. Made by Channel Master.

interference picked up by the lead-in itself. A typical booster is
shown in Fig. 7.

If you are plagued with weak-signal reception, a booster will
probably help. Make sure that you purchase one that is weather-
proof, with all-channel capability (if you watch UHF transmis-
sions), and that you cover the terminals with a good lacquer or
silicone rubber caulk to retard corrosion after you have installed
and tested the booster. Unit prices vary from $30 to $70.

Line-noise filters

Noise from motors, fluorescent lights and dimmers, and other
sources of AC line interference constantly arrive at the TV line
plug as voltage spikes. Thesc interfering electrical pulses may
not get filtered out by the TV set’s power-supply circuitry and,
as a result, show up as a tearing of the picture, or may be even
heard through the speaker.

Inexpensive ($1.50-86.00) filters usually consist of a plug and
receptacle housing containing a capacitor or two. The TV line
plug is inserted into the receptacle, and the unit is plugged into
the wall. The line-noise filters are almost always either totally
ineffective or inadequate because most electrical interference
arrives through the antenna. An external ground should always

be present (and rarely is); more sophisticated (and more expen-
sive) units containing inductor coils are more likely to provide
some relief from power-line noise.

Color purifiers

2

Color TV pictures are very sensitive to magnetic fields. Iron
picture-tube envelopes, nearby stecl hardware, etc., all may
cause potential color distortion. If a TV set has been recently
moved, transported for repair, exposed to strong electric motor
ficlds, exposed to a nearby lightning strike or a host of other
uncxpected sources of magnetic cnergy, its components may
have become magnetized and could degrade the purity of color
distribution on the face of the picturc tube. Color purifiers (also
called degaussers) are simply multiturn loops of wire which,
when plugged into the AC power line, produce a strong, fluctu-
ating magnectic field capable of neutralizing the vestigial magne-
tism on the chassis parts.

At a cost of $5 or $6, this device is not a bad investment if it is
properly designed and can deliver a strong enough demagnetiz-
ing ficld. Only a test of the unit will confirm this.

Wall-plate terminals

Many houses are built with TV lead wire “stubbed in”—i.e.,
twin-lead is left dangling through a hole in the wall for connec-
tion. Alternately, a more cosmetic plastic cover plate is connect-
ed to the lead-in and affixed to the wall to cover the hole.
Connections are then made to the TV set by a short length of
twin-lcad that is either attached to screw terminals or plugged
into the wall plate.

The wall-plate terminals offer very little loss to the TV
signals, and are relatively inexpensive. They are worthwhile if
you want to give a finished look to the TV installation. Some
wall plates contain internal splitters for FM reception as well.

Wall-through tubes

There are many ways to bring a transmission line into a house
from an external antenna: through a louvered vent, a hole under
the eaves, or via a hole in the wall. But along with the hole comes
another problem: How do you keep bugs, rain, or even intem-
perate air from penetrating the house? The wall-through tube
provides a seal. (See Fig. 8.) Consisting of a plastic tube with

FIG. s—THROUGH-WALL TUBES serve a dual purpose—they protect the
lead-in at the point of entry into the house, while covering the hole in the
wall. Available from several sources.

finished and adjustable ends, the unit is used to line the hole
drilled for the lead-in. Of course, a larger hole must be drilled
than would be required for the wirc alone, but the device
provides isolation and insulation from both the wall and the
outside. At a cost of $2, it is a worthwhile investment.

Lightning arresters

Solid-state TV sets are far more vulnerable to failure from
high-voltage spikes than the old tube scts. Even a nearby light-
ning stroke can induce enough voltage in a TV antenna line to
destroy tuner components. A lightning arrester probably won't
protect your set from a direct hit, but it should guard it from
nearby lightning during an electrical storm.

A varicty of arresters are available for $3-$5. Make sure to
follow directions to insure both TV protection and efficient
signal transfer. A well-grounded antenna mast is mandatory in
any TV installation! If your reception seems to be a little weaker
than usual, check the lightning arrester, perhaps even replace it
after a stormy season. R-E




WILLIAM D. KRAENGEL, JR.

DO YOU KNOW IF YOUR 3-WIRE AC OUTLETS
are functioning properly? If you accept
the premise that the purpose of a 3-wire
system is to provide an additional margin
of safety (with a grounding conductor to
which frames, cabinets, housings, etc.,
are scparately grounded), it is necessary
to be able to verify that the system is
indeed working as designed; i.e., that the
ground is really grounded.

How can this be done casily? You can
use the Outlet Polarity Checker de-
scribed in this article. With a little addi-
tional sleight-of-hand, the unit can be
used to check 2-wire systems 1o deter-
mine if they can be used safely with a 2-
to 3-wire adapter. (I don’t like them—as
shall be seen later, these can lead to a
false sense of sccurity!) And it can also be
used to check an appliance that has a 3-
blade plug.

The checker consists of three neon
lights (see Fig. 1) wired so that they light
in different combinations according to
circuit conditions. Since only one combi-
nation of lights (the ones labeled “O” and
“K™) indicate a correctly wired outlet,
the other combinations indicate various
faults. Table | lists these possible light
combinations and their causes. In most
cases, but not always, any trouble will be
due to an incorrectly wired outlet. How-
ever, the entire branch circuit can bc
incorrectly wired, especially if it has been
installed by nonqualified personnel.

When 3-wire systems are working
properly, they do provide an extra margin
of safety. But what happens when a
homeowner wants (o use a new 3-wire
appliance with an existing 2-wire system?
He sometimcs buys an adapter or uses the
one that is conveniently furnished with
many ncw 3-wire appliances. He hooks
the adapter up according (sometimes) to

AC OUTLET
CHECKER

Is the ground grounded or ungrounded?
Your life can depend on the answer!

BRASS SCREW

ROUND OR “U” BLADE
AND GREEN SCREW

NICKEL SCREW

e ————————— —
, 5 |
Ds! |
BLK {HOT) w—Q I
vy
l @ gy l
5\ | & |
GRN (GND) Y/ RED
vy |
- \Lj == ] |
0s3 :
WHT (NEUTRAL) | aa @' I
vy
|
=

FIGURE 1—OUTLET POLARITY CHECKER. A simple and sure way of knowing if the outlet that you
are about to plug into is functioning properly.

TABLE 1-SIGNAL LIGHT COMBINATIONS

LIGHTS
O OFF @ on

CIRCUIT CONDITIONS

OFF - FUSE CR CIRCUIT BREAKER OPEN

0K (SAFE!)

NEUTRAL OPEN - DANGER!

GROUND OPEN - DANGER!

HOT TERMINAL OPEN ANDHOT ON NEUTRAL TERMINAL - DANGER!

HOT AND GROUND REVERSED - DANGER!

HOT AND NEUTRAL REVERSED - DANGER!

® 0000 e eO|=
@ C OO0 e 0|
® 00 e OO0 0 0]x

(NOT POSSIBLE)

PARTS LIST

DS1, DS3-—Amber neon lamp assembly
(Lafayette No. 99A62259 or equal)
DS2—Red neon lamp assembly {Lafayette

99A62267 or equal)

P1—3-wire polarized plug and cord
Misc.— Bakelite case (Lafayette No.
99E80780 or equal); grommet to fit

cord.

the instructions (if any). He now blithely
assumes that he has successfully con-
verted his old 2-wire system into a safe,
grounded 3-wire system—but has he?
Unless he has actually grounded the
green lead of the adapter, he hasn’t! Just
fastening the green lead under an outlet-
plate mounting screw grounds the appli-

continued on page 78
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A comparison look at four different ways you carn wire your
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projects. Selecting the right one for your next construction
project will make the task easier and more pleasurable.

EARL “DOC” SAVAGE, K4SDS
HOBBY EDITOR

NOT SO LONG AGO THERE WAS ONLY ONE WAY TO WIRE AN ELEC-
tronic project; and too many people believe there is sti// only one
way.

Today there are four major wiring systems from which to
choose. If you are not familiar with these systcms and their
advantages and disadvantages, you are likely to spend too much
time constructing and correspondingly less time designing and
using your projects.

To avoid wasting time, a knowledge of available wiring
systems 1s a must. Although it is equally important to be able to
use all systems, first you must be able to choose which one is
best for a given project. So let's examine and compare the four
major wiring systems.

CSH wiring

This wiring system has been in use for many years. It is
conventional or traditional wiring, but many call it CSH (Cut/
Strip/Hook). The name itsclf shows how slow and tedious it
is.

We'll review the CSH wiring system, briefly, but, first, since
every project must be built on something let’s see what’s avail-
able.

Figurc | shaws several types of perforated boards that are
used with the CSH system. A plain perforated board is often
chosen. Three types of universal PC boards are also shown.
Depending upon the nature of the project circuit, a universal PC
board can ease the wiring task.

The cut/strip/hook wiring mecthod started when components
projects were large. Even so, it is still used on modern small
board-mounted projects. Figure 2 shows the tools and materials
used in this system. It’s the cutting, stripping and hooking that
takes so much time; and the hooks must then be clamped to the
Joints. The final step is soldering, and, a very small iron tip is
essential. Note that components can be wired directly or sockets
can be used.

The overwhelming disadvantage of this wiring system is the
great amount of time and effort it requires. This fact will
become more apparent as we look into the following systems.

However, the other side of the coin is that there is no limit to
the size wire you can use. When constructing high-current and/
or high-voltage circuits, this can be an advantage. The CSH
wiring method is generally used in constructing power supplies
and high power amplifier stages. Of course, it is standard in tube
circuits.

FIG. 1—PERFORATED BOARDS are used with the cut/strip/hook and
wire-wrap wiring methods. Also shown is a universal-type printed-circuit
board.

FIG. 2—TOOLS AND MATERIALS required for the cut/strip/hook wiring
method.

Pencil wiring system

Figure 3 shows the tools and materials used in the pencil (or
pen) wiring system. This type of wiring is very much like draw-
ing with a regular pencil. The pencil contains a roll of special
wire at one end that passes down the shaft and 1s dispensed
through a small metal point.

The wire is wrapped three or four times around a contponent
lead or socket tail, then fed to the next component and so forth,
daisy-chain fashion. At the end of the chain. you cut the wire by



A series of four '%-inch videotapes
describing various aspects of satel-
lite television communications are
available from Satellite, Television
Technology, P.O. Box G, Arcadia,
OK 73007:

Tape HTS-1, “How The Home Ter-
minal works”

Tape HTS-2, “Private Terminals

Today”

Tape HTS-3, “TV Terminal Tech-
nical Topics”

Tape HTS-4, “How The Bird
Flies”

Tapes are "2-inch and run from 70
to 110 minutes and are in full color.
Specify either VHS or Beta format
when ordering and enclose payment
with order. Price is $50, each in Beta
format; $55, each in VHS format.

Also available is a ““Satellite Study
Package,” inciuding a 52-page
booklet explaining private terminals,
a 22 by 35 four-color wall chart
showing all satellites in operation
and how the receive terminal is de-
signed and installed, and a copy of a
recent issue of CATJ (the worldwide
monthly publication dealing with sat-
ellite terminal systems) is available
for $13 postpaid ($16 outside the
u.s.

The first national seminar confer-
ence dealing with practical technolo-
gy for building and operating your
own private television receive satel-
lite terminal will be held August 14,
15 and 16 in Oklahoma City.

This conference will feature world-
wide experts in the field of private
(low cost) satellite terminals demon-
strating their equipment design and
construction techniques. Numerous
operating terminals from 6 to 20 feet
in size will be on hand and several
firms marketing equipment in this
field will be on hand to explain their
marketing approaches to home ter-
minal installations. Firms interested
in acting as area marketing, servic-
ing and installation affiliates of the
national suppliers in this field will
have the opportunity to learn about
the various products being offered in
this field.

Among the systems to be demon-
strated will be ten foot terminal sys-
tems operating without any LNA de-
vices (utilizing new technology in the
receiver area), various approaches
to low cost privately built receivers
and antenna sub-systems, and a se-
ries of sessions on the projected
growth and activity in this fast mov-
ing area.

Attendance is by advance regis-
tration only; for full information con-
tact Satellite, Television Technology,
P.O. Box G, Arcadia, OK 73007 (405)
396-2574

Domestic satellites

As needed as the Intelsat-type satellites
are. they cannot serve all the communica-
tions needs of all countrics. Some nations,
such as the U.S., Canada and Russia,
have unique internal needs that in sheer
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FIG. 3—DOMESTIC SATELLITE “parking” spots. Ten domestic satellites are currently active—3
Canadian and 7 U. S. A. A third WESTAR satellite should have been launched by the time you read
this and a third SATCOM is due for launch between October and December of this year.

message volume (or circuits required),
far outstrip Intelsat’s services. For exam-
ple, in the Atlantic Intelsat cluster five
separate satellites have a total flat-out
capacity of 100 separate “‘channels” or
transponders. A single transponder can
provide (1ypically) up to 900 voice or
message circuits, or one TV channcl
circuit. Obviously, not all these circuits
are used full time. so satellite communi-
cations planners take advantage of what
are called “peak load times.” They at-
tempt to have cnough circuits available to
handle peak or maximum traffic-time
loads. In the long haul, the average num-
ber of circuits in use would be somewhat
less than 50% of the total capacity avail-
able.

Some smaller nations, such as Nigeria,
Sudan, Uganda, eic., lease one or more
transponder/channels full time from In-
telsat to provide ground-to-satellite-to-
ground communications for circuits
wholly within their own countries (except
for the satellite link). Other countrics
such as Spain, lcase full-time circuits to
maintain ground-to-satellite-to-ground
communications with distant outposts of
their nation, for example, television, tele-
phone and data circuits with the Canary
Islands.

In 1970-1971 individual countrics
with projected satellite circuit needs for
exceeding Intelsat’s capability persuaded
other Intelsat nations to allow some por-
tions of the equatorial orbit belt to be
reserved for non-Intelsat geostationary
satellites, or for domestic satcllites. In the
interim so-called Domestic Satellite Sys-

tems have been activated for Indonesia,
Canada, Russia and the U.S. although
actually the Russian system was first
made operational back in 1965.

In North Amecrica the orbit parking
region from 70 degrees west longitude (a
point due south of New England) to
around 135 degrecs west (roughly due
south of the Alaskan peninsula) is re-
served for North American domestic sat-
ellites. (See Fig. 3.) Canada was the first
to launch a domestic satellite into this
region (ANIK I in 1972); and in seven
years, 10 other Canadian or U.S. domes-
tic satellites have joined ANIK 1. An
additional pair of U.S. domestic satellites
will join the crowd before 1979 is over.
There are 13 satellites in all, and all are
parked between 70 degrees west and 135
degrees west.

On a transponder or channel-capacity
basis, the North American satellites have
the full-load capability to provide as
many as 228 separatc TV channels, or
more than 200,000 telephone voice chan-
nels simultaneously—more than twice
that available on the Intelsat system.
With all that capacity available, you
might suspect there is some extremely
interesting, perhaps cven downright en-
ticing, “television™ up there.

Indeed there is. There’s a lot of good
watching—more than 40 channels
worth—to be had from those U.S. And
Canadian domestic birds. Next month,
we’ll take you channel-by-channel, bird-
by-bird as we scan programming available
to TV viewers in other locations through-
out North America. R-E
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TV ADD-ON
DO THEY R

As we strive for improved TV reception, we are offered innumerable
gadgets that promise us a near-perfect picture. Not all work as well
as the sellers claim that they do.

ROBERT B. GROVE

WE ARE ALL TEMPTED AT ONE TIME OR ANOTHER- BY THE
quick-and-easy-remedy syndrome: Gas-tank additives, pill-pop-
ping medication, flea collars, spray deodorants. Even the family
TV set is besieged with handy accessories that promise fantastic
results for a minimum investment in time and money.

The TV gadget syndrome began soon after World War 11,
when small-screen black and white TV was just catching on, and
families, fricnds and neighbors clustered for hours around the
magic box, squinting at teeny-tiny pictures.

A few cnterprising souls decided to capitalize on the small
screen problem by selling attachable magnitiers: A clear, convex
cell of mineral oil was braced in front of the tiny screen; if the
viewer sat directly in front of the screen, he could view an
enlarged (albeit blurry) picture. The hapless souls who had to
view the magnified image from an angle were plagued by incred-
ible distortion. The magnifiers finally went the way of the dino-
saurs!

Another item that appeared was the color-filter adapter, an
incredible hoax consisting of alternating horizontal bands of
colored plastic film stuck to the face of the picture tube. True,
your black and white TV set could then show color . . . if you
didn’t mind sccing Ed Sullivan with red cyes, green nose, blue
lips and a yellow chin!

Accessory gadgets are still in popular demand, but do they
really work? I decided to find out. A trip to my local electronic
store provided several devices intended to improve TV picture
quality. Interestingly cnough, none carried a guarantee of any
kind!

The devices were tested on two separate TV sets in two differ-
ent locations, and the results were disturbing. Here’s what |
found:

TV interference fiiters

These devices are advertised as being effective against ncon
signs, fluorescent lights, auto ignition noise, airplanes, appli-
ances, amateur radio transmitters, medical and X-ray cquip-
ment, electric razors, and oil burners. | purchased the filter
shown in Fig. 1 and tested it using a CB transcciver; the filter
did not reduce the interference on either set. Further experi-
ments using an RF signal generator radiating local interference
on TV channels also resulted in no improvement with the filter
attached. The filter was then tested for its cifectiveness in

FIG. 1—TV INTERFERENCE FILTER is inserted in the antenna lead-in.
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FIG. 2—INTERFERENCE FILTER is a high-pass filter that attenuates
sianals below 54 Hz.
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FIG. 3—CB TRAP is a series filter that eliminates 27-MHz CB signals.

suppressing the spark-tearing of the picture caused by electrical
apphances; again, no improvement.

Internally, the TV interference filter is a constant-k high-pass
filter, attenuating all signals below 54 MHz (Channel 2). The
schematic diagram is shown in Fig. 2. It should be cflective in
preventing front-end overload from signals below 54 MHz, but
it has no effect on interfering signals in the TV frequency bands,
which is where the majority of interference originates!

CB interference trap
Turning the CB transceiver on transmit next to the antenna
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FIG. 3—PENCIL WIRING SYSTEM also requires perforated board and
soldering iron.

FIG. 4—TWO TECHNIQUES are available for wire-wrap construction. The
tools and materials required for both techniques are shown.

pinching it against the board using a chisel-like tool or an Xacto
knife or other type of blade.

So far, we have not mentioned stripping the wire. This is
because the wire has a special insulation that vaporizes at a
temperature of about 750°F, making wire-stripping unneces-
sary. You only have to touch the wire with a hot iron to melt the
insulation so that solder can be applied.

Quite obviously, the great advantages to the pencil wiring
method are its simplicity and speed. 1t is ideal for most modern

ol

digital and analog circuits. As you might expect, the disadvan-
tage is the limited wire size—gauges No. 32 through No. 38 are
usually available. Therefore, pencil wiring would not be suitable
for constructing a 2-amp power supply.

Wire-wrapping

There are two wire-wrapping methods, and the tools and
materials for both are shown in Fig. 4. One method (Type 1)
resembles the CSH system, although it is much faster.

The first wire-wrapping method (Type 1) requires that the
wire be cut and stripped. Fortunately, these operations are
simplified by the wire dispenser and stripper shown in Fig. 5.
OK Machine and Tool’s refillable wire dispenser has a built-in
cutter and stripper that saves a lot of time. The other device has
a stripper built into the handle of the double-ended wrap/
unwrap tool. Kits are also available containing various lengths of
precut and prestripped wire.

Wiring is performed by simply wrapping the wire around the
terminal. [n case of error or modification, the other end of the
tool can be used to unwrap the connection.

The second wire-wrapping method (Type 2) is called slit-
and-wrap wiring and is accomplished with a tool from Vector
Electronics that resembles a wiring pencil. This wire is also
contained in a spool mounted on one end of a hollow shaft
through which the wire passes. The business end of the tool not
only wraps the wire but s/its the insulation as it does so, allowing
contact to be made with the terminal.

The slit-and-wrap technique has two decided advantages over
the Type | method. First, cutting and stripping are not required.
Second, continuous daisy-chain connections can be made (see
Fig. 6). These two factors greatly improve convenience and
time-saving (and there are also motor-driven wrapping tools).

You will note that no mention has been made of soldering.
The ultra-speed of the wire-wrapping system (the slit-and-wrap
technique especially) results from the fact that there is no
soldering. As strange as it may scem, a properly wrapped
connection is af least as stable mechanically, and has as low a
resistance as a soldered connection.

The wire-wrapping system is not a cure-all, however. It has
some disadvantages: The wire is of limited size, although typi-
cally a little heavier than pencil wire (but, as previously noted,
this is seldom a problem). What is more important is that
connections must be made on special wrapping posts.

Wire-wrapping cannot be performed on component leads.
The wrapping posts must have sharp edges to dig into the

¥ 661 LSNONY
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UNIVERSAL PC BOARD and wiring pen manufactured by Vero Electron-
ics, Inc.

wrapped wire. This means using special wire-wrapping sockets
and through-board posts for mounting discrete components.

Printed-circuit boards

There is some confuston about the meaning of the term PC
board because both universal and dedicated boards can be
called PC boards. In order to distinguish between the two types,
the adjective “universal” is included for that type of board. (An
unqualified PC board generally refers to a dedicated board—
that is, one designed for use with a specific circuit.)

The PC board wiring technique is the simplest and quickest
technique of all. It would win hands down over the others except
for two factors: First, modifications are more difficult (although
not impossible) to make on PC boards. It is just a matter of
cutting the traces and substituting actual wires, and, with
reasonable care, this procedure works quite well.

The more important difficulty is making the PC board itself.
At the outset, the copper-clad board is plain and undrilled.
Somehow the circuit must be placed on the board—either by
drawing, transferring, pasting-up, or using a photosensitive
process. Next, the unwanted copper must be removed—by etch-
ing, grinding, or even sawing. Finally, the PC board must be
drilled for component mounting.

Several excellent methods have been devised for constructing
PC boards. Everyone should become familiar with them in order
to be able to select the correct one. However, there is no present-
ly available fast method of doing the job.

Time cdn be saved only when a quantity of identical boards
must be constructed, which is a rare situation for the individual
builder. Even ordering a preconstructed board takes time. In
spite of all this, time and effort are not always the most impor-
tant considerations, so PC board wiring should not be over-
looked.

Material sources

For your convenience, some of the manufacturers of tools and
materials needed for the various wiring systems are listed in
Table 1. Listed under each name are applicable tools, identifica-
tion numbers and the latest prices (subject to change). Each
manufacturer also produces materials and accessories, so
request a catalog from each one.

You can sometimes find these items in many mail-order cata-
logs. There may also be sources in your own area, such as retail

FIG. 5—WIRE DISPENSER ana wrap/unwrap tool available from OK
Machine and Tool Corp.

FIG. 6—SLIT-N-WRAP too! from Vector Electronics has wire stripper
built-in so the wire is automatically stripped as it is wrapped.

TABLE 1—MANUFACTURERS of tools and materials for
various wiring systems

OK Machine & Tool Corp., 3455 Conner St., Bronx, NY

10475: CIRCLE 148 ON FREE INFORMATION CARD
WSU-30—Wrap/unwrap tool, $6.95, plus materials, accesso-
ries, boards.

JWK-6—Just Wrap kit, $24.95.

Vector Electronics Co., Inc., 12460 Gladstone Ave., Sylmar,
CA 91342: CIRCLE 149 ON FREE INFORMATION CARD
P-178-1—Wiring pencil, $7.95.

P-183—Chisel knife and forming tool, $1.95.
P-180—Slit-N-Wrap tool, $24.50, plus materials, accessories,

boards, kits.
Vero Electronics, Inc., 171 Bridge Rd., Hauppauge, NY
11787: CIRCLE 150 ON FREE INFORMATION CARD

79-1732G—Wiring pen, $8.00.
58-2808J—Wrap tool, $21.70, plus materials, accessories,
boards, kits.

stores and electronic supply distributors. If you cannot locate
what you need, you can write the manufacturer.

Summary

Knowledge is, indeed, a powerful thing. You can save yourself
much “fussin’ an’ cussin’ > if you know enough about the four
major wiring systems to pick the right one at the right time.
Choosing the wrong one can result in anything from frustration
to disaster. After all, old Murphy’s Law says that something will
go wrong anyway—you don’t have to make it worse by selecting
the wrong one from the start!

Every electronics hobbyist should not only read about, but try
out each wiring system. That way, you really know. Don’t take
someone else’s word—even mine—because we may have differ-
ent expectations. Try all of them and then you can choose the
system you need when you need it. R-E
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New FM Tuner

CIRCUITS

During the last few years the sound quality developed by the FM
detector and stereo decoder has improved noticeably. Here is
a look at some state-of-the-art circuits that make this possible.

IT WASN'T VERY LONG AGO THAT AN FM
tuner capable of delivering an audio sig-
nal with less than 1.0% total harmonic
distortion at the output of its ratio detec-
tor or discriminator was considered to be
a very high-quality product. Today, it is
not uncommon to find FM tuners with
distortion as low as 0.1%, even in the
stcreo FM mode. Despite such giant
reductions in ovcrall distortion of FM
signal reception, somc¢ manufacturers
continue to explore other innovative ways
to improve FM reception.

For cxample, Kenwood Electronics
(1315 E. Watsoncenter Rd., Carson, CA
90745) has developed a separate tuner,
the niodel KT-917, that achieves a distor-
tion rating of 0.05% in the monophonic
mode and 0.09% in the stercophonic
mode at any audio frequency from 50 Hz
to 10 kHz. Several new and unusual
circuits are responsible for this additional
lowering of ovcrall distortion; we’ll exam-

ine four of these new circuits.

Pulse-count detector

Conventional discriminators and ratio
detectors, which have been in use since
FM broadcasting began, use tuned cir-
cuits which first convert the FM signal
into one that varies in amplitude. Non-
linear devices (diodes) then rectify the
frequency-dependent AM signal to recov-
er the original audio modulation. Both
steps in this process are inherently non-
linear. The discriminator (or ratio-detec-
tor) S-curve, formed by transformer-
coupled tuned circuits, is a continuous
curve (sec Fig. 1). It is this curve that
converts frequency variations into varia-
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FIG. 1—CONVENTIONAL DISCRIMINATOR has a nonlinear S-curve characteristic to convert FM
signals into AM signals.
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BLOCK OIAGRAM OF PULSE COUNT OETECTOR

FIG. 2—PULSE COUNT DETECTOR is a digital circuit that performs the function of a conventional
discriminator but with much less distorticn.
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tions in amplitude. By restricting the FM
deviation to a portion of this curve, linear-
ity is approached but not fully realized.
The second step in the demodulation
process uses a diode’s nonlinear charac-
teristics for rectification. Here, with care-
ful attention given to input-signal ampli-
tude, linearity is again approached but
not totally realized.

A pulse-count detector system, on the
other hand, is theoretically linear. In this
system each individual waveform (at the
IF) is converted to a pulse of uniform
amplitude and duration. An integrating
circuit counts these pulses and averages
the count over a given time interval; the
output is proportional to the pulse count.
A block diagram of the Kenwood pulse-
count detector system is shown in Fig. 2.
The pulse count rises as a linear function
of frequency, and the counting process
remains linear until there is no space left
between pulses. This point of saturation
occurs far beyond maximum deviation.
The system uses no nonlinear analog
elements. It is a digital system in that the
precision-pulse formers use digital tech-
niques. The pulse counter is a form of
digital-to-analog converter.

In applying this technique to FM de-
modulation, Kenwood found that the best
detector efficiency can be achicved when
demodulation occurs at a frequency much
lower than 10.7 MHz (the normal FM
IF). Thercfore, a sccond converter is
incorporated to heterodyne the IF down
to 1.96 MHz. This causes the deviation to
be much greater compared with the cen-
ter frequency, and suits the operating
characteristics of the digital processors.
Referring to Fig. 2, note the 1.96-MHz
signal is shaped into narrow triggering
spikes (one for each cycle) that drive a
one-shot multivibrator. The multivibrator
produces output pulses of uniform ampli-
tude and duration. Only the frequency or
density of pulses varies. A low-pass filter
performs the pulse-counting function,
producing an audio output that is
determined solely and linearly by pulse
count.

There 1s an additional performance ad-
vantage to this system. The multivibrator

RATIO DETECTOR
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is either ofl' (zero volts) or on (supply
voltage). In cither state, no noisc is
produced, since the system is sensitive to
noise only at the instant of triggering.
This results in an important reduction in
overall noise. Furthermore, since there
are no tuned circuits the pulse-count
detector never needs alignment and is not
affected by temperature or humidity.

Figure 3 shows the differential gain for
a conventional ratio detector and for a
pulse-count detector. Note that ratio-
detector gain varies as the frequency
deviates farther and farther away from
the center, while the pulse-count detector
gain remains linear over a very wide
frequency range.

Distortion detection loop

With distortion caused by nonlincar
detection virtually eliminated by the
pulse-count detector, the one remaining
possible source of distortion is the IF
system of the FM tuner. In many FM
tuners an indicator displaying center-
tuning makes use of a balanced detector
whose output voltage goes to zero when
the converted signal is at the center of the
detector’s response. The drive from this
circuit controls the deflection of the
familiar zero-center tuning meter, or an
AFC (Automatic Frequency Control)
system, if one is used. This system works
on the assumption that the IF response is
perfectly symmetrical and has the same
center frequency as that of the detector
driving the tuning meter. Unfortunately,
this is not always the case.

The DDL (Distortion Detection Loop)
system developed by Kenwood examines
distortion and adjusts local oscillator fre-
quency to place the converted IF signal
precisely where it should be for minimum
distortion. The block diagram of Fig. 4
shows that the local oscillator is frequen-
cy-modulated by an internally generated
95-kHz signal that contains 10% positive
and negative deviation components.

To avoid interference with the selected
incoming channel, the 95-kHz signal was
chosen to be five times the 19-kHz pilot-
signal frequency. [t is mixed with the
selected carrier signal in order to place

PULSE COUNT OETECTOR
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FIG. 3—TRANSFER CHARACTERISTICS for the conventional ratio detector and for the new puise

count detector.

frequency-modulated signals on the up-
per and lower skirts of the IF responsc
curve. After FM detection, original test
signals and any distortion (which appears
as twice the 95-kHz signal) are extracted
by a high-pass filter and applied to a
synchronized detector where the original
test signals and distortion components are
compared. If an imbalance exists a DC
error voltage is produced; this voltage is
filtered and applied to the same varactor
diode used to add the frequency-modu-
lated injection signal to the local oscilla-
tor. This error voltage corrects the local
oscillator’s center frequency to balance
the DDL phase detector. In this way the
DDL system monitors the distortion by
injecting test signals that accompany the
selected channel through the IF system.
It serves to balance the distortion and to
place the selected channel at the precise
mid-point of the IF passband.

To prevent interference with normal
tuning, a logic-control circuit interrupts
DDL control until manual tuning places a
selected channel in the approximate cen-
ter of the IF passband. Inputs to the
control logic are a touch detector that is
linked to the tuning knob, a noise detec-
tor that monitors IF output, and the
output of the high-pass filter that delivers
the recovered injection signals to the
DDL phase detector. When the operator
relcases the tuning knob, the DDL sys-
tem starts working, and a light is turned
on to indicate that tuning for minimum
distortion has occurred.

Sample-and-hold decoding

In the conventional stereo FM decod-
ing process, the (L—R) and —(L—R)
audio information is recovered from the
positive and negative excursions of the
38-kHz composite-signal envelope. In
such switching systems the (L—R) and
— (L —R) information 1s recovered in the
form of averaged 38-kHz components. In
the course of filtering the ripple compo-
nents of the 38-kHz signal 1o reclaim the
original modulation some sacrifice in ste-
reo separation normally occurs.

In a newly developed sample-and-hold
technique, the 38-kHz signal envelope is
examined in short bursts at a rate that is
determined by the 38-kHz signal pro-
duced by a phase-locked-loop (PLL) sys-
tem. The recovered levels, in terms of
modulation envelope voltage, are stored
in a capacitor that is cfiectively discon-
nected from the sampling switch after the
sampling burst has passed. This voltage
value is retained by the capacitor until the
next sampling burst arrives. The capaci-
tor then charges or discharges to the new
cnvelope voltage value. As a result the
envelope is traced in the form of hori-
zontal voltage steps, as shown in Fig. 5.
This represents a more accurate repro-
duction of the modulation envelope volt-
age. The resultant ripple component is
lower and little filtering is required.
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FIG. 5—SAMPLE-AND-HOLD stereo decoding
circuit output follows the 38-kHz envelope and
requires less filtering than conventional tech-
niques.

Two-speed phase-locked loop

Another form of distortion can be
introduced into sterco decoding circuits
that usc a phasc-locked loop circuit to
regenerate the 19-kHz and 38-kHz carri-
er signals during decoding. Ideally, the
regencrated 38-kHz subcarrier signal
should be immune to noise-induced fre-
quency jitter. To reduce such frequency
jitter, some designers narrow the band-
width of the phase-locked loop, 19-kHz
capturc range. This approach makes it
more difficult for the PLL circuit to lock
onto the incoming pilot-carricr signal.
Opening the bandwidth to allow fast and
reliable capture of the pilot signal, on the
other hand, increases the possibility of
pilot jitter; this normally peaks at
around 200 Hz to produce high-order
audible intermodulation. In the Kenwood
sterco decoder (shown in the block dia-
gram of Fig. 6) a dual time-constant hlter
is uscd in the PLL circuitry: a wide filter

for acquisition; followed by a narrow
filter, which is inserted after lockup (of
the pilot signal) to keep tight and jitter-

lower audio frequencies, beginning at
around 10 kHz or 12 kHz. The decoding
system shown in Fig. 6 does not use such
simple filters. Instead, a sample of the
regenerated 19-kHz signal from the two-
speed phase-locked loop is applied to a
subtractor circuit in the decoder input
section. Here, the original pilot signal and
the regenerated 19-kHz pilot signal are
180 degrees out-of-phase. By adjusting
the out-of-phase 19-kHz signal so that it
is cqual in amplitude to the incoming 19-
kHz signal (part of the overall detected
composite stereo signal), the two 19-kHz
components cancel cach other out with-
out altecting audio frequency response.
Manufacturers of high-fidelity FM
equipment such as Kenwood and others
seem to be able to develop more and more
improved circuits to provide audibly bet-
ter FM reception in the home. Unfortu-
natcly, only a few FM broadcast stations
are able to transmit clean cnough signals
to allow state-of-the-art hi-fi FM tuners
and receivers to perform optimally. The
truth is that the performance of most FM
receivers today is limited by the anti-
quated transmission equipment used by a
majority of FM stations, not to mention
the scratched recordings, worn styluses,
and hum-and-noise in studio consoles and
cables that many stations continue 10

frec control of the regenerated pilot sig- transmit. R-E
nal.
Figure 6 also demonstrates the way in
which this PLL circuit eliminates any
residual 19-kHz signals from the recov-
ered audio outputs. Removal of this high-
frequency signal is important becausc the
presence of 19-kHz components in the
output signals can produce beat frequen-
cies during tape recordings (the 19-kHz
harmonics can beat with the tape deck’s
bias oscillator); and can also causc im-
proper tracking of built-in Dolby or other
types of noisc-reduction circuits. The
conventional way of removing the 19-kHz
pilot signal from the audio output signals
is by using a simple low-pass filter. For
the filter to be cifective at 19 kHg,
however, it must also rollofl’ response at
FROM | LOW SAMPLE
DETECTOR Erﬁsga AND >
HOLD 0
i ] AUDIO
? f STAGES
38kHz x
SWITCHING
PILOT -
CANCELLOR
PHASE | | DUAL veo
DETECTOR | FILTER
AUTO FILTER CONTROL
19kHz PHASE-LOCKED-LOOP
FIG. 6—BLOCK DIAGRAM of the Kenwood stereo decoder designed to eliminate pilot jitter. Two
filters, one narrowband and the other wideband, provide a jitter-free regenerated pilot signal.
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SONY CORPORATION HAS DEVELOPED ITS MOST
powerful stereo receiver to date, the model
STR-V7 (see Fig. 1). This receiver’s control
layout has been carried over from earlier Sony
models. The tuning knob and master volume
control are conveniently placed in the upper
right-hand side of the panel, and the POWER
on/off pushbutton is located at the upper left-
hand side. In between these controls are placed
three meters—the center meter acts as either a
signal-strength meter (when a pushbutton ad-
jacent to the tuning knob is depressed) or, used
with the meter on the left, as one of a pair of
power-output meters directly calibrated in
watts across an 8-ohm load. The third meter,
next to the volume control, serves as a center-
of-channel tuning indicator in the FM listen-
ing mode.

The FM dial scale is linearly calibrated with
markings at every 200 kHz, while below it is a
nominally calibrated AM scale. Above these
scales are a series of indicator lights that
denote program source as well as stereo FM
reception. The remaining controls and switch-
cs are located along the bottom section of the
panel. Adjacent to the usual headphone output
jack at the extreme left is a SPEAKER selector

switch. Next to this control are three toggle
switches for the low-cut and high-cut filters
and for bypassing the BASS and TREBLE con-
trols. Next come a rotary BALANCE control,
LOUDNESS and MODE (stereo/mono) switches,
TAPE switch and FUNCTION selector switch.
The TAPE mode switch permits you to monitor
either of two connected tape decks as well as to
copy tape from one deck to another. The FUNC-
TION switch has two phono settings: for mag-
netic cartridges, or, alternatively, for moving-
coil cartridges. Three additional toggle switch-
es on the lower right-hand side of the panel are
used for varying FM-IF selectivity (both nor-
mal and narrow bandwidths), for FM muting
and for activating the built-in Dolby FM
decoding circuitry.

The upper left of the rear panel contains
antenna terminals for 300-ohm or 75-ohm
coaxial FM transmission lines and for connect-
ing to an external AM antenna. A useful addi-
tion is an antenna lead-in clamp that retains
the antenna line and protects it from strain.
Nearby are a built-in ferrite-bar AM antenna,
pivotable in two planes, and a chassis ground
terminal. Near the two pairs of phono inputs is
a two-position slide switch that sclects cither

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

FM TUNER SECTION:

Usable Sensitivity: 9.3 dBf (1.6 4V) 50-dB Quieting: mono, 14.2 dBf (2.8 uV); stereo,
37.3 dBtf (40 uV). S/N Ratio: mono, 75 dB; stereo, 70 dB. Frequency Response: 30 Hz
to 15 kHz, +0 dB. Selectivity: normal, 50 dB; narrow: 80 dB. Capture Ratio: 1.0 dB.
AM Suppression: 60 dB. Image Rejection: 80 dB. IF Rejection: 100 dB. Spurious
Rejection: 100 dB. Muting Threshold: 5 uV (19.2 dBf). Distortion, Mono: normal,
0.08% at 100 Hz and 1 kHz, 0.1% at 10 kHz; narrow, 0.2% at 100 Hz, 1 kHz and 10 kHz.
Distortion, Stereo: normal, 0.15% at 100 Hz and 1 kHz, 0.3% at 10 kHz; narrow, 0.4%
at 100 Hz and 1 kHz, 0.6% at 10 kHz. Stereo Separation: normal, 40 dB at 100 Hz, 48
dB at 1 kHz, 43 dB at 10 kHz; narrow, 35 dB at 100 Hz, 40 dB at 1 kHz, 37 dB at 10

kHz.
AM TUNER SECTION:

Usable Sensitivity: 100 .V (external antenna). S/N Ratio: 50 dB. Harmonic Distortion:
0.5%. Selectivity: 40 dB. Image and IF Rejection: 40 dB.

AMPLIFIER SECTION:

Power Output: 150 watts-per-channel, 8 ohms, 20 Hz to 20 kHz. Rated THD: 0.07%. IM
Distortion: 0.07%. Input Sensitivity: phono, 2.5 mV and 0.25 mV; high level, 150 mV.
S/N Ratio (Phono, A-Weighted): 80 dB and 65 dB (moving coil); high level, 100 dB.
Frequency Response: phono, RIAA, =0.5 dB; high level, 5 Hz to 50 kHz, +0, —2 dB.
Tone Control Ranges: + 10 dB at 100 Hz and 10 kHz. Filter Cut-Off Frequencies: 50

Hz and 9 kHz, 6 dB-per-octave.
GENERAL SPECIFICATIONS:

Dimensions: 202 W X 7% H X 17% inches D. Net Weight: 48 lbs., 6 oz.
Power Requirements: 120 volts, 60 Hz, 250 watts. Suggested Retail Price: $820.

SONY STR-V7
AM/FM Receiver

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

MM (Moving Magnet) or Mmc (Moving Coil)
cartridge operation. The tape-input and tape-
output jacks are located in the lower left of the
rear panel. On the right-hand side are located
two sets of spring-loaded, color-coded speaker-
connection terminals, while just below are two
AC receptacles (one switched and onc un-
switched). No external access to fuses is
provided. A view of the rear panel is shown in
Fig. 2.

The owner’s manual contains virtually no
information regarding the circuit design and
no schematic diagram is provided. From a
quick examination of the internal construction
of the unit and an analysis of the block diagram
(which s provided), we learned that the FM
front-end uscs a four-section tuning capacitor,
and has separate filter systems for thc normal
and narrow bandwidth IF settings of the front-
panel sclectivity switch. The multiplex decoder
comprises a phase-locked-loop circuit followed
by low-pass filters to eliminate subcarrier
products at the output. The AM circuit uses a
single IC and a two-gang tuning capacitor. The
Dolby FM decoding circuitry is also incorpo-
rated in a single IC. Power-output circuits are
protected by electronic and mechanical-relay
circuitry. The latter also serves to delay turn-
on for a few seconds to prevent thumps and
other noises from reaching the loudspeakers.
Figure 3 is a diagram that shows how this
receiver can be hooked up to associated compo-
nents.

FM measurements

Table | contains the mcasurements made for
the FM tuner scction of the mode! STR-V7.
While usable sensitivity was poorer than
claimed, the more important 50-dB quieting
specification proved to be better than claimed,
with readings of 2.3 uV (12.4 dBf) in mono
and 38 uV (36.8 dBf) in stereo as opposcd 1o
the 2.8 4V and 40 4V claimed by Sony. On the
other hand, the signal-to-noise ratio at strong
signal levels failed to reach the manufacturer’s
specified levels. Even more surprising (and



watts-per-channel at mid-frequencies (and
somewhat more than its rated power at high
frequency), it was barely able to deliver its
rated power at 20 Hz. Dynamic headroom
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measured a moderate 1 dB. The manufactur-
er's specifications for S/N ratio and input
sensitivity are reported by Sony in a manner
that does not yet refiect the new IHF Mea-
surement S+ ndards for Audio Amplifiers.
Therefore, you should not attempt to compare
the input sensitivity values and signal-to-noise

disappointing) were the relatively small differ-
ences observed between distortion readings
measured in the normal and narrow bandwidth
modes. And, whereas we normally cxpect
THD readings to be poorer in sterco than they
are in mono, the opposite was true with this
receiver. There is no easy way to dectermine
whether this is the result of two types of distor-
tion “tending to cancel each other out’ or not.
Stereo separation, while certainly adequate (or
all listening purposes, also fell short of pub-
lished claims, both for the normal and narrow
IF bandwidth settings; and, again, the differ-
ences were relatively small when shifting from
one selectivity setting to the other.

Muting threshold and stereo-switching
threshold (and, hence, usable stereo sensitivi-
ty) were all set a bit too high-—at around 12 uV
(26.8 dBf). Sony specifications call for a 5-uV
threshold. The frequency response of the FM
section was excellent, with deviations of no
more than 0.5 dB from 30 Hz to 15,000 Hz, as
shown in the top trace in Fig. 4. The lower
trace in Fig. 4 shows the separation (or, more
properly, the crosstalk) in sterco FM. Two
scope sweeps were taken: one for the normal IF
mode, the other for the narrow mode; and
results agrec fairly well with the static point-
by-point measurements discussed above and
shown in Table 1.

Figure 5 shows the built-in Dolby FM
decoder action. At higher modulation levels
(see the upper trace), frequency response is
virtually flat, while at progressively lower
modulation levels, the appropriate treble atten-
uation is introduced automatically by the Dol-
by circuitry.

Figure 6 shows only the frequency-response
curve of the AM section. In this respect, the
model STR-V7 is neither better nor worse
than most competitive units. You should not
expect anything resembling hi-fi performance
from this minimal AM section.

Amplifier measurements

Table 2 shows the results of measurements
made on the amplifier/preamplifier control
section. While the power-amplifier section de-
livered considerably more than its rated 150

TABLE 1
R.E.A.L. SOUND PRODUCT TEST REPORT

Manufacturer: Sony Corporation

FM PERFORMANCE MEASUREMENTS

SENSITIVITY, NOISE AND
FREEDOM FROM INTERFERENCE
IHF sensitivity, mono: (uV) (dBf)
Sensitivity, stereo (uV) (dBf)

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

AM suppression (dB)

Image rejection (dB)

IF rejection (dB)

Spurious rejection (dB)

Alternate channel selectivity (dB)

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

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

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

STEREO PERFORMANCE MEASUREMENTS
Stereo threshold (uV) (dBf}

Separation, 1 kHz (dB)

Separation, 100 Hz (dB)

Separation, 10 kHz (dB)

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

EVALUATION OF CONTROLS,
DESIGN, CONSTRUCTION

Control layout

Ease of tuning

Accuracy of meters or other tuning aids
Usefulness of other controls
Construction and internal layout

Ease of servicing

Evaluation of extra features, it any

OVERALL FM PERFORMANCE RATING

Model: STR-V7
R-E R-E
Measurement Evaluation
1.9(10.8) Good
12.0 (26.8) Fair
2.3 (12.4) Excellent
38 (36.8) Fair
70 Good
68 Average
1.2 Very good
60 Excellent
83 Very good
100+ Superb
100+ Superb
80/48 (narrow) Very good
Narrow/broadband
0.5 Excellent
0.22/0.2 Fair
0.08/0.085 Excellent
0.3/0.28 Fair
0.14/0.10 Good
0.16/0.25 Good
0.20/0.25 Very good
1.0/1.0 Fair
0.3/0.3 Good
Narrow/broadband
12.0 (26.8) Fair
45/45 Very good
42/41 Very good
25/27 Fair
12.0 (26.8) Fair
75 at 108 Very good
Excellent
Excellent
Very good
Very good
Excellent
Very good
Very good
Good
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values indicated in Table 2 with those shown TABLE 2
by the manufacturer. The measured values ;
should be judged on their own merits and AMPLIFIER PERFORMANCE MEASUREMENTS
compared with those obtained for other prod- R-E R-E
ucts that have been measured using the new POWER OUTPUT CAPABILITY Measurement Evaluation
IHF Standards. The RIAA cqualization was as RMS power/channel, 8-ohms, 1 kHz (watts) 164.7 Excellent
nearly perfecl as we have ever measured, and RMS power/channel, 8-ohms, 20 Hz (watts) 150.0 Fair
phono overload was a much-more-than-ade- RMS power/channel, 8-ohms, 20 kHz (watts) 155.0 Good
quate 230 mV (Sony’s specification list makes RMS power/channel, 4-ohms, 1 kHz (watts) N/A N/A
; = RMS power/channel, 4-ohms, 20 Hz (watts) N/A N/A
no claims for this important parameter). . RMS power/channel, 4-ohms, 20 kHz (watts) N/A N/A
Toqc controls operated fairly normally, with Frequency limits for rated output (Hz-kHz) 20-20 Fair
the pivot frequency of both the BASS and Dynamic headroom (dB) 1.0 Good
TREBLE control s.cl at arpund 1 kHz, as shown DISTORTION MEASUREMENTS
in Fig. 7. (Note: In this and all other scope Harmonic distortion at rated output, 1 kHz (%) 0.058 Very good
photos, onc vertical division on the scope face Intermodulation distortion, rated output (%) 0.17 Good
equals 10-dB ditference in amplitude.) Figure Harmonic distortion at 1-watt output, 1 kHz (%) 0.055 Very good
8 is a scope photo of the high-cut and low-cut Intermodulation distortion at 1-watt output (%) 0.04 Very good
filter action. The high-cut filter has little audi- DAMPING FACTOR AT 8 OHMS, 50 Hz 45 Very good
ble effect upon hiss and scratch, while the low-
cut filter, although it does help reduce turnta- R o= (WE A SOHEM RS
ble rumble, also considerably affccts the lower Frequancy, responsolIRAS S5dB) vyl IR
PO | 5 Maximum input before overload (mV) 230 Excellent
bass frequencies in music programming. Both Hum/noise, A-weighted, referenced to 1-watt or 0.5-volt
output, for 5-mV input (dB) 71 ‘Good
[ i o o TR HIGH-LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + dB) 3.3-40 Excellent
Hum/noise A-wt’d, re: 0.5 or 1W out, 0.5V in (dB) 71 Very good
Residual noise, A-wt’d, minimum volume, re: 1w out (dB) 81 Very good
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controls See Fig. 7 Good
Action of secondary tone controls N/A
Action of high- and low-cut filters See Fig. 8 Fair/Good
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2, re: 1w or 0.5v out (mV) 0.16/0.02
Input sensitivity, high level, re: 1w or 0.5v out (mV) 9.8
Output level, tape outputs, at rated output (mV) 9.8
Output level, headphone jack, at rated output (mV or mw) 700 mVv
£ | | resqurycy oo [ | EVALUATION OF CONTROLS,
- CONSTRUCTION AND DESIGN
—_— Adequacy of program source and monitor switching Excellent
Adequacy of input faciiities Excellent
o Front panel layout Superb
Action of controls and switches: Very good
Design and construction Excellent
Ease of servicing Good
OVERALL AMPLIFIER PERFORMANCE RATING Good
TABLE 3
R.E.A.L. SOUND PRODUCT TEST REPORT
Manufacturer: Sony Corporation Model: STR—V7
R {1 || seouspoopde), OVERALL PRODUCT ANALYSIS
! Retail price $820
Price category High
Price/performance ratio Fair
Styling and appearance Excellent
Sound quality Good
Mechanical performance Excellent
Comments: Sony’s top-powered receiver for 1979 left us with mixed emotions. On the one hand,
I the control and front-panel layout was excellent. Controls functioned smoothly and
L ac e o accurately, and although such top-of-the-line features as a subsonic filter and a mid-
1 I range tone control were missing, there were ample input and output facilities including
1 1 built-in Dolby decoding for Dolby FM broadcasts (a feature which is worth about
' | $100.00).
What was disappointing was the tuner performance and, to a lesser degree, some of
l | i the measurements made on the amplifier section. Even after Sony went to the trouble
I I ] I of incorporating selectable IF bandwidth for the FM tuner, we found very little differ-
i [ FREQUENCY LOG) { | ence in distortion and separation capability between the two selectivity settings even
a though the readings themselves approached published specifications. The FM recep-
tion was not poor; it was, in fact, quite good, but no better than we have heard from
receivers costing far less.
filter circuits use only a minimal 6 dB-per- Table 2 shows that the amplifier just barely equaled its power-output specifications
octave roll-off slope. Figure 9 depicts the loud- at the frequency extremes. We expect a certain degree of conservatism and reserve
ness-control circuit at various master volume- power in receivers selling for more than $800. This is not to criticize the sound the
control settings (approximately 10-dB apart), receiver p(oduces wh(en.dr‘i‘ving even I'?w-efficiency spggkers. Nor can we overlook t.he
in which both treble and bass frequencies arc |nc'orporat|on of a bml}-ln h.ead amp or pre-preamplifier, .W.hICh will appeal to audio-
o . philes who prefer moving-coil cartridges. It seems that the rising value of the Japanese
boosted as volume control settings are reduced. yen (and the sinking U.S. dollar) is at last causing Japanese hi-fi manufacturers to drive
The treble accentuation has been kept at mod- up the prices of their products to levels that no longer yield the superb price/perfor-
erate levels compared with the bass boost. mance ratios of a year or two ago.
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Summary

Table 3 contains our overall proauct evalua-
tion as well as summary comments regarding
this Sony receiver. The model STR-V7 is, in

many ways, an excellent instrument insofar as
human engineering is concerned. lts controls
are well placed and smooth operating. If it cost
perhaps two hundred dollars less (or even one

hundred dollars less) we might be more enthu-
siastic about its performance. As it is, we do
feel that the model STR-V7 is priced too high
for what it does. We do recognize that prices of
all Japanese products have been skyrocketing
owing to the drastic shifts in currency ex-
change rates; but, in most cases, technology
has kept pace with rising costs and tends to
offset them. We now seem to be reaching the
point where costs are rising more rapidly than
advances in circuitry are able to keep them
down.

In summary, we believe that only the more
innovative manufacturers are going to succeed
in this changing audio market, and, the new
Sony model STR-V7 receiver, while certainly
adequate in every sense, lacks the features and
state of the art performance one would expect

from a receiver in such a high price bracket.
R-E

Radio-Electronics Audio Lab Tests

abx, Inc. Model 2BX
Dynamic Expander

CIRCLE 107 ON FREE INFORMATION CARD

JUST ABOUT EVERY HIGH-FIDELITY PROGRAM
source we listen to suffers from a lack of
dynamic range. Tape recordings and even the
very best discs cannot contain the wide range
of audio levels that exists in a live musical
performance. Such a dynamic range may well
reach 80 dB or 90 dB-—from the softest
passages to the loudest—in any given perfor-
mance. And since most of what we hear on FM
radio originates from tapes or discs, the same
holds true for that program source.

One way of combatting this problem is to
add a dynamic expander to your stereo compo-
nent system. An expander ‘“‘senses’ the sound
level of program material and, in simple terms,
makes the “louds” Jouder and the “softs™ soft-
er. In the past, expanders suffered from an
effect described as “pumping and breathing.”
In other words, you could hear the expansion
process taking place, as an effect in itself, over
and above the actual improvement in dynamic
range afforded 1o the reproduced sound of the
musical program.

dbx, Inc. (71 Chapel Street, Newton, MA

02195) specializes in expanders and noise-
reduction devices. The company’s new two-
band expander, the model 2BX, is shown in
Fig. 1. The unit is intended for connection to a
stereo component system via either the tape-
input/tape-output jacks on a receiver or inte-
grated amplifier, or by being interposed be-
tween a separate preamplifier /amplifier in sep-
arate-component systems.

The front panel of the model 2BX, which is
finished in black and silver, has a POWER on/
off switch and an indicator light on the left-
hand side. A slide-control knob labelled Ex-
PANSION to the right adjusts the degree of
linear expansion—from 1.0 (no expansion) to
1.5 (50% expansion, in which every 2-dB
change for input signals results in a 3-dB
change at the output).

The most important innovation of this ex-
pander is its use of two separate frequency
bands. Low frequencies are handled by one
expansion circuit, while high frequencies are
controlled by another circuit. (We'll discuss
the importance of this feature later on in this
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MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Expansion Ratio: 1.0 to 1.5, linear, in dB. Transition Level Range: 30 mV to 3.0 voits.
Frequency Response (at 1.0:1.0 Expansion): 20 Hz to 20 kHz, +0.5 dB. Harmonic
Distortion (at 1.0:1.0 Expansion): 0.2% (20 Hz to 20 kHz). IM Distortion (at 1.0:1.0
Expansion): 0.15%. Input Impedance: 50,000 ohms. Maximum Output Level: 6.0
volts. Power Requirements: 117 volts, 50 to 60 Hz, 20 watts. Dimensions: 17% W X
3% H X 10"z inches D. Weight: 8 Ibs., 5 0z. Suggested Retail Price: $450.

RADIO-ELECTRONICS AUDIO LAB

R.E.A.L.
SOUND

S ! DO A
DBX, INC. 2BX DYNAMIC EXPANDER

EXCELLENT

Copyright © Gernsback Publications Inc., 1979

article.) Two rows of LED’s (five amber
LED’s and five red LED’s per bank) indicate
what is happening within each frequency band.
The illumination of the amber lights in either
row indicates that the signal frequencies are
being downward expanded (i.e., low-level sig-
nals are lowered even more), while the illumi-
nation of the red LED’s means that instanta-
neous signals are being expanded upward (loud
signals are being made still louder).

The TRANSITION LEVEL control to the right
of the rows of LED’s determines the threshold
or transition point between upward or down-
ward expansion, and can be varied over a wide
range to take care of a variety of program
levels and types of music. Next to this control,
two pushbuttons let you compare source and
taped results, and two others let you select
whether you want the expansion to occur after
the tape outputs on the rear panel or ahead of
them (for pre-expansion prior to taping).

The rear panel is shown in Fig. 2.

Part of the reason why less-sophisticated
expanders tend to breathe or pump audibly is
due to their attack-and-release times. While a
rapid attack-and-release time may be good for
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some types of music, different attack-and-
release times may be desirable with other types
of music. The model 2BX’s attack-and-release
times actually follow the rate of change of the
program envelope. In addition, attack-and-
release times are scaled differently in each pair
of frequency bands to provide an expansion
characteristic that best suits the music.

As for the division of program material into
two frequency bands, consider what would
happen if in a given instant, a bass drum beat,
or a series of beats, were to be sensed by a
single-band expander. The level-detection cir-
cuits would momentarily increase the gain of
the system, and, if other instruments or a
vocalist’s signal were also present, the entire
program level would be expanded, resulting in
an unnatural sort of heaving or breathing. By
separating the lower frequencies from the mid-
and high frequencies, the model 2BX does not
allow the bass tones to influence vocals or mid-
range instruments.

To demonstrate how the expander is able to
handle different frequencies differently, we
fed in a mixture of 60 Hz and 7 kHz (readily
available from our IM Distortion Analyzer).

S

TABLE 1
R.E.A.L. SOUND PRODUCT TEST REPORT

Manufacturer: dbx, Inc. Model: 2BX
EXPANDER PERFORMANCE MEASUREMENTS
R-E R-E

SPECIFICATIONS Measurement Evaluation
Expansion ratio range (%) 0to 50 Excellent
Transition level range (volts) 0.015-3.0 Excellent
Frequency response at 1:1

expansion (Hz-kHz, +dB) 20-35, 0.5 Excellent
THD at 1:1 expansion (%)

at 20 Hz 0.022 Excellent

at 1 kHz 0.02 Very good

at 20 kHz 0.02 Excellent
THD at maximum expansion (%)

at 20 Hz 0.1 Very good

at 1 kHz 0.037 Excellent

at 20 kHz 0.045 Excellent
IM distortion, 1:1 expansion (%) 0.02 Excellent
IM distortion, maximum expansion (%) 0.18 Good
Maximum output level (volts) 7.0 Very good
SUBJECTIVE EVALUATIONS
Attack time Excellent
Decay time Very good
Noise-reduction effect Very good
Effectiveness of controls Excellent
Ease of installation Very good
Ease of use Excellent
Additional features Very good
OVERALL EFFECTIVENESS OF EXPANDER Excellent

TABLE 2

OVERALL PRODUCT ANALYSIS
Retail price $450
Price category Medium/high
Price/performance ratio Very good
Styling and appearance Excellent
Sound quality Excellent
Mechanical performance Very good

Comments: The model 2BX expander goes a long way towards overcoming the chief objection

With our spectrum analyzer set to its higher
sensitivity mode (2 dB of amplitude per-verti-
cal-division), we first examined the output
with the expansion control set for 1.0 (no
expansion). Figure 3 shows the response from
20 Hz to 20 kHz. Note that the 60-Hz compo-
nent at the output is some 7-dB greater than
the 7-kHz contribution to the overall signal.
Next, the threshold control was set so that
the 60-Hz signal caused the first “upward-
expansion” LED to light up. Since the high-
frequency component was considerably lower
in amphtude, amber lights in the high-frequen-
cy row of LED’s lit up, indicating downward
expansion. We advanced the expansion control
to 1.5 (that is, to maximum expansion) and
examined the output signal again, as shown in
the scope photo of Fig. 4. Note that the low-
frequency component has been expanded by
some 2 dB (one vertical division). By contrast,
the high-frequency component was actually
downward-expanded by more than 3dB. Thus,

many serious audiophiles have had against ““add-on” dynamic expanders. It produces
very little "‘breathing and pumping” —a rise and fall of the background noise level as
tne gain of variable-voltage-controlled amplifiers changes. Much of the improvement
comes from the two-band design of the unit, and from its carefully programmed
attack-and-delay times. The only expander that goes one step beyond this expander is
dbx’s model 38X, which sells for $200 more and divides the music frequency spectrum
into three separate bands.

The effectiveness of the model 2BX will vary depending upon the type of music being
reproduced. Obviously, not all program sources have been subjected to the same
degree of compression and peak-limiting. It is important, therefore, to experiment with
the model/ 2BX and to use its few front-panel controls to select the best overall effect
for each type of musical program source. With FM radio programs, it was hardly ever
necessary to alter the threshold setting once the unit was set up since FM modulation
levels tend to remain fairly constant. With phonograph records, however, the average
groove modulation can vary over a wide range from one disc to another, which is
especially true in direct-to-disc records. The unit’s secondary benefit—noise reduc-
tion—is clearly evident with all program material, but its chief virtue lies in its ability to
restore missing dynamic range from just about any music program source. Once you
experience the sound of music played through an expander such as this one, you may
find not using it may make music sound extremely bland and unexciting.

the difference in levels between the two signal
components is now around 12 dB. No single-
band expander could have achieved these
results.

Lab measurements

The few lab measurements we made on the
model 2BX are summarized in Table 1. It is
clear that the distortion produced by the device
is so low as to be inaudible, even when the
maximum expansion is used. Frequency re-
sponse is uniform over more than the audio
spectrum, and therefore does not affect the
tonality of reproduced program material.

The overall product analysis is shown in
Table 2, along with our summary comments.

The model 2BX is easy to install and use. It
covers an adequate adjustment range, and we

believe any ecxpansion beyond 1.5:1 range
would tend to make any reproduced music
sound unnatural or artificial. A side benefit
that should not be overlooked is the unit’s abil-
ity to serve as a noise-reducing device. Since,
with a properly adjusted threshold it provides
both downward as well as upward expansion,
residual noise levels (such as tape hiss or
record-surface noise) that the detection cir-
cuits perceive as “low-level” signals arc ex-
panded downward and become less audible.
The model 2BX is a carefully engineered
device that will appeal to serious music lovers
who recognize the dynamic-range limitations
of present-day program sources. Even though
such devices may one day become obsolete,
until that happens, the model 2BX provides
the best alternative. R-E
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ALL THE MOST WANTED FEATURES

AT A MOST WANTED PRICE...

BIG %" HIGH LCD DISPLAY
USE INDOORS OR OUT
200 HOUR 9V BATTERY LIFE

AUTO ZERO, POLARITY,
OVERRANGE INDICATION

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

Removable cover stores test lead
set furnished as part of the unit.

<1495

HICKOK

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Oupont Avenue - Cieveland. Ohio 44108
(216) 541-B060 TWX: B10-421-8286

Here is the handfull of
accuracy you've been
waiting for. Hand
somely encased

Compact. Efficient
Only12ounces.

Hickok’s exciting,
new LX 303, 3%
digit Mini-Multime-
ter with high quality
components, one

HICKOK
LX 303

BLLAR SO0V s max

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

Rt
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X10 DCV probe adapter available
for protecting input up to 10KV,

CIRCLE 48 ON FREE INFORMATION CARD

SPECIFICATIONS: !
DC VOLTS (5 RANGES): 0.1mV to 1000V, Accuracy
*+0.5% rdg *0.5% f.s.; Input imped: 10M §2; Max.
input 1kV except 500V on 200mV range.

AC VOLTS (40Hz to 5kHz): 0.1V 10 6Q0V; Accuracy:
*+1.0% rdg £0.5% f.s. (—2dB max. at bkHz); Max.
input: 600V,

RESISTANCE (6 LOW POWER RANGES): 0.142t0
20MQ; Accuracy: £0.5% rdg £C 5% 1.s. (£ 1.9% kdo
on 20MQ range); input protectec to 1
ranges. i

DC CURRENT (6 RANGES): .01 100mA;
Accuracy: £ 1.0% rdg £0.5% fs™ )
DIMENSIONS AND WEIGHT: 5-7/8" x 3-3/8” x
1-3/4”,12 oz.; POWER: 9V batt. fnot incl.) or Hicxok
AC adapter; READ RATE: 3/sec. OPERATING
TEMPERATURE: 0°-50°C.

4
k o .: mq[,mnv[ v ‘ OV I (mv‘_nxm k& oc max

year guarantee
and rugged Cyco-
lac® case offers
features previously
found only in ex-
pensive units. . .at a
price under $75.00!
So why wait any
longer? The
amazing LX 303

is here, NOW!
Another American
made test equip-
ment breakthrough
» from Hickok, The Value
Innovator. Order today!

|
I
l
|
I
I
I
I
I
I
I
!
I
J

AM TO ORDER CALL TOLL FREE
. = 800-223-0474

' 54 ' 45th Street, New York, NY. 10036 212-687-2224 a — I
IH PLEASE SEND ME I
___Hickok LX303 Digital Multimeters @ 74.95 ea

A 'l —— __RC-3 AC Adapter, 115VAC (220VAC avalil.) @ 7.50ea l
- ___CC-3 Deluxe Carrying Case @ 7.50ea
l VP-10 X10 DCV Probe Adapter = @ 1495 e2 l
CS-1 10A DC Current Shunt @ 14.95 ea
I —____VP-40 40 KV DC Probe @ 35.00 ea I
Payment encl. []  Bill my: Master Charge [ VISA
' Account # __ Exp. Date _ l
l Name _ —— L — — — L |
| Addrass = — — — |
I City 5 __ State. L = WZip, I
Add 33.00 Postage and Handling, NY. residents add sales tax RE-8
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How to modify an alarm clock for multiple alarms and long-

term alarms.

IN A PREVIOUS ARTICLE WE DISCUSSED
how to build a “slow™ digital clock to
measure weeks, months or years. | hope
you have had an opportunity to build the
recommended oscillator and experiment
with your own slow clock. Now it is time
(1) to add some refinements to it with a
few additional simple circuits. Each of
the circuits described here can be added
to either a slow or a regular clock.

Multiple alarm

A serious shortcoming of any alarm
clock—slow or regular—is that it can be
set 1o go ofl at one time only. Suppose,
for example, you set your slow clock to go
off at 10 am on the 18th of next month to
remind you to have the car inspected.
How then can you be reminded of your
wife’s birthday two wecks carlier and of
your dental checkup three weeks later?

You could build several clocks, but a
better solution would be to add more
alarms to the one clock. Then, you could
set each alarm for a different time. What
you need is a way to build changeable
interfaces between the clock [C output
and an audio oscillator or LED's.

First, let’s examine carefully the way a
7-segment readout creates the digits. The
segments are designated by the letters
shown in Fig. 1. Segments b and ¢ are on
to display a *"1"": segments a. b, g, e and d
display a “*2" and so on. If you wrote all
these letters and numbers down and stud-
ied the list, you would discover that there
are certain short combinations that iden-
tify each digit exclusively.

d
FIG. 1

For example, segments « and f are off’
(lo, 0) simultaneously only when digit 1 is
being displayed. Segment 4 is on (hi, 1)
while segment f'is lo only when digit 3 is
displayed. Such a short definitive pattern

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

TABLE 1
Segments
Digit on/hi/1 off/lo/0

0 f 9
1 af
2 c.f
3 d f
4 f ad
5 b,e
6 a,b
7 a f.9
8 b,ef.g

9 af d.e

exists for each digit, and some digits even
have more than one pattern. One uscful
sct of patterns is shown in Table 1; and
the alarm circuits we’ll describe are based
on this sct. Note that the hi and lo (1 and
0) states are for a clock using common
cathode displays; just reverse these for
common anode displays.

With the segment information shown
in Table 1, you're halfway to building the
circuit. All you need now are a few gates
and an audio or visual indicator.

Let’s build a circuit to remind yourself
when the clock shows 7 hours and 20
minutes, whatever date or time that
stands for. (You can use the same princi-
ples to set an alarm for any “time.”)

The circuit in Fig. 2 lights the LED
only when the hours digit is 7" and the
10’s-of-minutes digit is *2." Trace out

64069
SEGMENT 53— {:>c i)
HOURS | ceoment £ — @ Ya 4071

DIGIT

SEGMENT g

10°s-0 F-MINUTES
DIGIT

a 4071

/2 4071

SEGMENT ¢
) ()
SEGMENT f

the action of the gates to see how it
accomplishes this. Of course, other gate
combinations will produce the same re-
sult. Just use what is most convenient for
you.

In Fig. 2, the I's and O's indicated in
parentheses show the state of each line at
7:20. The LED requires no limiting resis-
tor when it is used with CMOS gates
unless the + V-supply is higher than 14
volts or so. The inset shows how to
connect an LED that you want to light
when the line goes high.

The input lines are connected to the
digit drive pins of the clock IC. The top
input line gocs to segment « of the hours
output, etc. If you have to use a segment
connection on more than one alarm cir-
cuit, don’t worry—you can add any prac-
tical number with no change in opera-
tion.

On a 12-hour clock you can use the
AM/PM pin as a gate input to distin-
guish between 7:20 and 19:20, for exam-
ple. On a 24-hour clock, you can use
segments b and g as shown in Table 2.

TABLE 2
Segments
10’s Hrs. Digit hi lo
Blank b
1 c
2 9

Depending upon your clock's digital-
drive circuit, you may find that the [C pin
does not go high or low cnough to switch
the gate inputs. This may happen when
there are current-limiting resistors be-
tween the pins and the digits. If you find
this happens, simply replace the resistors
with values up to 2K. The decrease in

FIG. 2




digit brightness will be very little, but the
changed load will allow the pin voltage to
swing more.

I used LED’s as alarm outputs on my
clock. The LED’s are arranged on a small
panel next to labels on which is marked
what each alarm is set for. You may want
to use audible indicators with or without
LED’s to show which alarm is sounding
off. A suitable audio oscillator can be
made in many ways: by using transistors,
unijunctions, 555’s, etc. (Sec¢ previous
“Hobby Corners” and other articles if
you need an oscillator circuit suitable for
use as an alarm.)

Of course, you will have to change gate
and clock IC connections whenever you
wish to set an alarm for another “time.”
One approach is to use a bank of switches.
Another method is to use a small section
of solderless breadboard for cross-patch-
ing connections. Because changing alarm
connections are made so seldom on a slow
clock, I just tack-solder the connections
as | need them.

A normal, real-time clock can be made
into a multiple-alarm unit using the cir-
cuits described above for a slow clock.
However, the inconvenience of resetting
the alarms makes this of qucstionable
value. With a normal clock, a more prac-
tical approach would be to use gates to
pick off, say, 30-minute ‘‘ticks” that
would drive counters, with the appropri-
ate outputs being selectable through a
switch or patch-cords.

Long-term alarm

Suppose you want to leave your digital
clock unmodified so that it displays the
time, yet also provides a reminder for
next week or next year. This problem is
relatively simple to solve using a few “‘ex-
ternal” components.

For example, suppose you want an
alarm set at exactly 3 pm 43 days from
now. First, if the clock has a built-in
alarm circuit, disconnect the alarm from
the clock IC output; then set the alarm
for 3 pm.

Next, use the IC alarm pin to drive one
or more counters. Finally, connect the
counter output(s) to enable the original
alarm circuit (or some other indicator)
after 43 pulses (produced by 43 24-hour
periods) have elapsed.

There is a wide variety of CMOS
counters to choose from. There are stan-
dard counters, programmable counters,
and even counters that can count up to
16,384 (for instance, the 4020 IC)! For
proper functioning, you may have to
invert the output of the IC alarm pin,
depending upon your use of a positive-
edge or negative-edge triggering counter,
otherwise, the alarm may be 12 hours fast
or slow when triggered on next month.

Note that you can use this same alarm
technique with a slow clock (described
last month) to count times of any desired
length. R-E
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you can choose your
microphone to enhance

your individuality.

Shure makes microphones for every imaginable use.

Like musical instruments, each different type of Shure microphone has a
distinctive “sound,” or physical characteristic that optimizes it for
particular applications, voices, or effects.

Take, for example, the Shure SM58 and SM59 microphones:

' SMS9
"= Mellow, smooth,
P silent...

. The SM59is a rela-

tively new, dynamic

¥ cardioid microphone.

Yetitis already

widely accepted as a

standard for distin-

guished studio pro-

: ductions. In fact, you'll
b oftenseeiton TV

¢ especially on musical

shows where perfection of

sound qualityis amajor con-

+ sideration. This revolutionary

cardioid microphone has an

exceptionally flat frequency

response and neutral sound

that reproduces exactly

what it hears. It's designed

to give good bass response

'] when miking at a distance

Remarkably rugged—it's built

to shrug off rough handling.

And, itis superb in rejecting

mechanical stand noise such

as floor and desk vibrations

because of a unique, patented

built-in shock mount. It also

features a special hum-bucking

coil for superior noise

reduction!

Some like it essentially flat. ..
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A
SM58 =2

Crisp, bright
“abuse proof”

Probabtly the most
widely used on
stage, hand-held
cardioid dynamic
microphone. The
SM58 dynamic mi-
crophone is preferred
forits punchintive vocal
applications . . . espe-
cially where close-up
miking isimportant. Itis
THE world-standard pro-
fessional stage micro-
phone with the distinctive
Shure upper midrange
presence peak for an
intelligible. lively sound
World-renowned forits
ability to withstand the kind of
abuse that would destroy
many other microphones. De-
signed to minimize the boom-
iness you'd expect from close
miking. Rugged, efficient
spherical windscreen elimi-
nates pops. Lightweight (15
ounces!) hand-sized. The first
choice among rock, pop. R & B,
country, gospel, and jazz
vocalists.

...some like a “presence” peak.

-l

RELATIVE RESPONSE IN db

FREQUENCY IN HERTZ

professional microphones...by

HEREEE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, It 80204, In Canada: A C. Simmonds & Son Limited
Manufacturers of high fidelity components, microphones, sound systems and related Circuitry.
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communications corner

Are the new computerized CB’s really computerized?
HERB FREIDMAN, COMMUNICATIONS EDITOR

AS EXPECTED, THE FIRST “COMPUTERIZED”
CB transceivers—those incorporating a
microprocessor—are the higher-priced,
high-performance models. A natural
question, however, is: “Does computeri-
zation improve communications?”” (After
all,communicationsiswhat CBisallabout.)

The answer, unfortunately, is no. Com-
puterization has essentially no effect on
communications, at least not at the pre-
sent time. At best, it is simply an operat-
ing aid or convenience. And, depending
on your particular application, computer-
ized CB can be a decided convenience or
inconvenience.

The microprocessors-—generally
shown in schematics as a box outline with
many connections protruding from each
side—are basically user-programmable
channel-sclection (switching) circuits
much as you might find in late-model
VHF scanners before they also were com-
putcrized. At the touch of a button, the
transceiver tunes through all 40 channels,

2200pF

.|H|_l

LV100 a2 D 568 ol
I\ = 22pF L P S
I ( i
! G1 5 L 1oK Lv103 |

Q100
35K53

ROBYIN s&-5400

C8 TRANSUCEIVER

e m————— -
FIG. 1

stopping on busy or clear channels. The
touch of another button lets you step
through the channels one at a time; or by
pressing a combination of pushbuttons,
you can direct-access a particular chan-
nel. All this can be done (and has been
done) with individual IC’s; we don’t real-
ly need the large-scale integration of a
microprocessor. Although the use of a
single IC does increase reliability.

The real difference between a comput-

RF AMPLIFIER

erized CB and a scanning CB is in the
memory. The microprocessor permits
you to program a specific group of chan-
nels to be scanned in a specific order. Asa
general rule, most CB microprocessors
contain from 5 to 10 channel memories.
Some manufacturers chose to make one
of the memories Channel 9, which actual-
ly means you have less user-selected
channel memory. The advantage is that
you can receive the emergency-only chan-
nel at the push of a button.

The microprocessor also features key-
board entry, whereby a keypad similar to
those used on Touch-Tone telephones
provides the means to select channels,
program memories and to choose the
various functions.

Most of the “computerized” transceiv-
ers use each keypad switch for two pur-
poses, as if the designer couldn’t stand to
sce a switch with a single numeral or
function printed above or below. As you
might expect, this produces complexity
beyond what is generally needed, which
tend to confuse the consumer,

One of the few manufacturers who
opted to go “the other way” (i.e., using

268 $ 100K
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the microprocessor for what many would
consider the most important functions) is
Robyn, whose uncluttered keypad from
the model SB-540D AM /SSB Base Sta-
tion is shown in Fig. 1. In this unit push-
buttons M1-MS5 handle the memories,
which can be programmed in any se-
quence at any time. You can scan only the
memory channels by pressing the MEMO
SCAN switch, or you can directly tune toa
memory by first pressing the MEMO
RECALL switch that also permits you to
reprogram any memory at any time. The
SCAN DELAY switch holds the channel
while it is in the scan mode so the tuning
doesn’t skip to the next memory or chan-
nel during the pause between transmis-
sions. If there is no activity on the chan-
nel, the scan delay releases and the scan-
ning resumes.

The Robyn keypad is presently the
casiest to use and understand. It is almost
self-explanatory, something that cannot
necessarily be claimed of keypads of oth-
er computerized CB’s.

But regardless of the complexity and
sophistication of a microprocessor-con-
trolled CB, the transceiver remains essen-
tially the same in terms of reception and
transmission as those of other CB’s: Com-
puterization has no effect on sensitivity,
selectivity, RF output or modulation. Es-
sentially, the microprocessor simply pro-
vides memory and scanning on a single
IC, rather than on several. And if the
microprocessor is simply a substitute for
several 1C’s previously used in VHF
receivers, and if it has no effect on
communications specifications, do we in
fact truly have computerized CB trans-
ceivers? Does computerization of only
operating conveniences justify the term
“computerized”? We’d like to hear your
opinion—pro or con—so just drop us a
short note. (Address all correspondence
to: Communications Corner, Radio-Elec-
tronics, 200 Park Avenue South, New
York, NY 10003.—Editor)

Look Ma, no tuning capacitor!

If you ever had the need for relatively
widely spaced VHF coverage (approxi-
mately 150 MHz-170 MHz) you know
that you can generally peak the tuned
circuits—such as the receiver’s front
end—for maximum performance to the
low, middle or high side while experienc-
ing reduced performance somewhere
within the unit’s frequency range. Gener-
ally, scanners arc peaked for the center of
the frequency band and you take whatev-
er performance you can get at the fre-
quency extremes.

While *letting the ends take care of
themselves” is fine for hobbyist and semi-
professional reccivers, things should not
take care of themselves if a life might
depend on optimum performance. For
instance, commercial VHF radios, such
as those used on all kinds of ocean-going
craft, optimize performance on a/l fre-
quencies; it’s handled very easily now that

the phase-locked-loop (PLL) digital-fre-
quency synthesizer is almost universal in
all multifrequency receivers. In fact, be-
cause the PLL digital synthesizer is so
convenient and competitively priced, it's
used in many hobby/professional scan-
ners such as those manufactured by Re-
gency, Electra and Radio Shack; and even
a hobbyist can enjoy optimum sensitivity
from one end of the frequency band to
the other.

While the tuning of the synthesizer is
electrical, it doesn’t require variable tun-
ing capacitors or even trimmers. And it’s
the lack of a tuning capacitor that makes
it all possible.

The Fig. 2 schematic shows how this
can be accomplished. The circuit shown
represents the front end of a commercial
ship-to-shore VHF radio. The four diodes
with the parallel-line capacitor symbol at
the cathode end are varactors—diodes
whose anode/cathode capacitance can be
preciscly controlled by an applied DC
voltage. The varactor capacitance repre-
sents only a small part of the total capaci-
tance needed to tune each resonant cir-
cuit using adjustable coils LV100-
LV104. A fixed capacitor in series with
each varactor, in addition to stray capaci-
tance, establishes the minimum circuit
capacitance for the L-C network. Note
that the DC supply for each varactor orig-
inates at a common source—the collector
circuit of transistor Q101.

When the user sets the frequency
selector(s) of the VHF radio, a shift
current is applied to the base of Q101,
which, in turn, changes the transistor’s
collector-emitter current that flows
through R110-R111. This causes a varia-
tion in the voltage available at the junc-
tion of R110-R111 that is the “control”
voltage for the varactors. The varactors’
capacitance changes simultaneously, tun-
ing each L-C network to the operating
frequency.

While commercial radios apply a fixed-
shift voltage so that the receiver tunes to
one specific frequency, the same idea is
used in the digitally controlled scanning
monitors. As the scanning frequency
sweeps within the chosen limits, the PLL
circuits also provide a sawtooth (or
sweeping) waveform (increasing or de-
creasing the DC voltage) to the front-end
varactors, thereby tuning the front end
precisely to the frequencies being tuned.
When the radio is in the manual mode,
the PLL circuit applies a fixed voltage to
the varactor diodes, tuning the front end
to whatever frequency-you selected (or
“punched in”).

Essentially, the digital-frequency syn-
thesizer allows you to tune precisely to
the operating frequency, rather than set-
tle for a broadband adjustment. It is one
of the important differences between a
broad-tuned crystal-controlled VHF
monitor and continuously tuned digitally
controlled VHF scanner. R-E

The Kit Project
of a ifetime...

A Schober
Electronic Organ

When an electronic project ends,
we always seem to wish there were
more to do. Well, here’s the project
where there really /s more to do.
It's the ultimate electronic kit, a
Schober Electronic Organ.

We've had thousands of letters in
our 24 years from enthusiasts all
over the world who have had the
time of their lives assembling Scho-
ber quality parts into fine musical
instruments, guided by the famous
crystal-clear, step-by-step Schober
instructions. Many were family pro-
jects; even the little ones can sort
resistor colors!

But when assembly is done, the
fun is just beginning. You're ready
to start a lifetime of musical enjoy-
ment as a Schober course teaches
you and your family to play.

A Schober Organ makes a won-
derful gift for a music-loving wife
or child—or for yourself. It sounds
great—far more pleasing and au-
thentic, with far greater musical re-
sources than anything ready-built at
a comparable price. In fact, you
could easily pay twice as much and
not get a better organ.

Basic Schober Organ Kits range
from $650 to $3391—with five mo-
dels to choose from. Each kit is
complete with everything needed.
The instructions are comprehensive,
precise, and specific, giving you
every bit of information you need,
assuming no prior knowledge of or-
gans—or even electronics.

There’s optional equipment, too,
which you can add any time later,
new effects for more fun.

Send TODAY for the free color
catalog. Enclose $1 if you'd like the
12-inch demo record, so you can let
your own ears tell you about
Schober musical quality.

r SCHOBER ORGAN CORP,, Dept.RE-186

43 West 61st St., New York NY, 10023
Send Catalog. [J 1 enclose $1 for record.

Name:

Address:
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PAST COLUMNS HAVE LOOKED AT SOME
applications of the 8085 central process-
ing unit and some of IC’s that are among
the 8085 family. Now let’s take a closer
look at the 8085 and how it compares
with the 8080.

One of the 8085’s main features is that
it is software-compatible with the 8080
machine codes. Thus, a 303 code is a
jump (JMP) instruction in both systems.
(The 8085 has two additional instructions
to be discusscd later.) Basic 8080 systems
generally include a clock generator and a
status latch circujt for external control.
These functions are now provided for
within the 8085. A simple R—C network
or a crystal can be used directly with the
8085 to generate the necessary clock
pulses. Many of the control signals re-
quired by external devices are now gener-
ated in the 8085 IC, further reducing the
amount of extcrnal logic required.

There is a price to pay for this, though.
The 8085 uses one set of eight lines to
transmit both data and address informa-
tion. In some systems, it may be neces-
sary to latch the address bits (A7-A0) so
that they are readily available for use. An
Address Latch Enable signal (ALE) is
output by the 8085 to control such a latch
circuit. This type of bus multiplexing was
also done in the 8008, the first general-
purpose 8-bit microprocessor IC.

The 8085 provides the high-address
bits (A15-A8) on eight output pins.
These signals have no other purpose and
they are not multiplexed. They are equiv-
alent to the A15-A8 lines in an 8080-
based computer. Some other 8085 input
and output signals such as interrupt
(INTR), interrupt acknowledge (INTA),
RESET, HOLD, hold-acknowledge (HLDA),
and READY operate as they do in 8080
systems. Two new 8085 outputs include
CLOCK oUT, a TTL-compatible clock sig-
nal of onc-half the system clock frequen-
¢y, and RESET OUT, which can be used to
resct other system components. The RE-
SET OUT signal is derived from the resct
input to the 8085.

8080.

*This article is reprinted courtesy American Lab-
oratories. Dr. Rony, Department of Chemical
Engineering, and Mr. Larsen, Department of
Chemistry, are with the Virginia Polytechnic Insti-
tute & State Unjversity. Both Dr. C. Titus and Mr.
J. Titus are with Tychon, Inc.

A look at the 8085 and how it compares to the
P. RONY, C. TITUS, D. LARSEN, J. TITUS*

Three control signals manage the flow
of data to and from memories and the
CPU, as well as to and from 1/O devices
and the CPU. These signals are: 10/M, RD
and wWR. The 10/M signal is used to indi-
cate what type of device the 8085 is
attempting to communicate with: logic |
= 1/0 devices and logic 0 = memories.
The RD and WR signals coordinate the
reading or writing of data, respectively.
These three signals are used directly by
the 8085-compatible memory and by 1/0
devices such as the 8155 and 8355. In
other systems, you may have to use these
signals to generate the MR, MW, IN and
OUT signals that were discussed previous-
ly. Figure 1 shows the gating.

In almost all 8080-based systems, in-

like interrupt input. These interrupts
have their vector addresses placed within
the address space 000 000 to 000 100.
Some of these addresses are placed be-
tween the usual 8080 vector addresses,
leaving only four bytes of storage space
between interrupt vector addresses.
These new interrupts act in the same
manner as the normal 8080-like inter-
rupts, which means you still need a stack.

The 8085 also has a single input pin
and a single output pin on the IC itself
that can be controlled directly by soft-
ware. Of course, the 256 addressable /O
port capability is still maintained. The
two single 1/0 connections can be used
for a single sensec input and a single
control output. Additionally, they could
be used for serial 1/O to a terminal or a
teletypewriter, with the actual serializa-
tion being done by software.

Two new, single-byte instructions al-

10/M ——— .
o —Do—v MW
FROM | WR
8085
|70 - E >°‘—|>°—-' MR 70 s080-TveE
1/0 AND
) MEMORY
"_I>°_" ! >O l>° > OUT | DEVICES
i
» 10/M
o 70 8085
WR [ EAMILY 1C's
» RD

FIG. 1

terrupts are implemented with an inter-
rupt instruction port and restart instruc-
tions. The 8085 has four new interrupts
that have becn implemented. (See Table
1,) The overall priority of these mtgrrupts
from the highest to the lowest is as
follows: TRAP, RST 7.5, RST 6.5, RST 5.5
and INT. The INT input is the usual 8080-

low you to manage the new interrupts and
the two I/O lines, sID and soD, (Serial
Input Data and Serial Output Data).

These instructions are: Set Interrupt
Mask (SiM = 060) and Read Interrupt
Mask (RiM = 040). The A-register is

used as the source or the destination of
the data bytes for each operation.  R-E

TABLE 1—INTERNAL 8085 INTERRUPTS

Name Restart Address Characteristics
TRAP 000 044 Highest priority of all interrupts; nonmaskablr
always ‘‘on’’; both edge- and level-sensitive.
RST 5.5 000 054 Maskable, logic-1 sensitive
RST 6.5 000 064 Maskable, logic-1 sensitive )
RST 7.5 000 074 Maskable, positive-edge sensitive
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-. DIGITAL MULTIMETERS
LELY so022a

Extensive overload and transient protection

Rugged construction

Hi/Lo power ohms for in-circuit resistance and diode testing
10 MQ) input iImpedance doesn't load circuit

200 hour battery ife — low battery indicator

Large LCD readout — 2000 counts

1 year calibration cycte

One-hand operation

Now $129,

BASIC
SPECIFICATIONS
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DIGITALMULTIMETERS

0.1% Basic dc accuracy

¥ s020a NOW

® 26 Ranges—>5 Functions plus New Conductance Function for up to
10,000 M0 Leakage Measurements
Extensive Overload and Transient Protection
Rugged Construction— 2Year Warranty
Hi/Lo Power Ohms for In-circuit Resistance and Diode Testing
10 Mn AC/DC input Impedance Doesn't Load Circuit
200 Hour, 9V-Battery Life—Low Battery Indicator
Large LCD Readout—2000 Counts
0.1% Basic dc¢ accuracy
One Hand Operation
Complete with Battery and Test Leads

The new Fluke B020A continues the standard of excellance set by the highly success-
fut 8000A multimeter family. Many features set the 8020A apart as a truly exceptional
instrument. Twenty-four ranges and 5 functions Include measuring caPability up to
1000V dc. 750V ac. 2A ac/dc and 20 Mfl. HI/LO ohms are inciuded for in-clrcuit
; resistance and diode test capablinty. In addition, a new Conductance function ailows
G and leakage up to 10,000 M, a must for clrcuil board work
and compaonent checking.

The BOZ0A has been designed with the user in mind and festures exclusive one-hand
operation. For harsh setvice environments, the 8020A has a ruggedized case and
extensive overioad/translent protection backed up by a 1-year warranty. Long term
stabillty {1-year calibratlon cycle) is excellent with only three cal adjustments. Up to
200 hours of continuous operallon can be expectad from a single 9V alkaline battery

FREE CASE with 8020A
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02. 02 0002 | 0002
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HICKOK H

25MHz Dual Trace/Dual Time Base
Scope with Variable Delay

LBO-515

LEADER
instruments Corp.

$1175.

REG $139%

Built-In variable delay circuitry — 1uSec 10 5 Sec
SmV/Div. Verllcal Sensitivity
Rectanguiar. 8 x 10Div CRT with internal graticule

Selectable synchronization, automatic, normal,
single trace and reset modes.

® t4nSecrise time.
® Trigger CH-10rCH-2.
® K F.fiiter plus TV sync. assures stable displays.

New Sweep/Function Generator

& Four Inat

Cavars 0.02Hz-2MH2

1000:1 tuning range
Low-dietortion high-eCcureCy
outpute

Three-etep pttenuetar plus
verier contror

internsi iinasr end log aweepe
Tone-burat cutput Is front-penel or
sxtemalty programmabie

New Portable Digital Capacitance Meter

MODEL

820

B Mersures capacitance from
0.1pF to 1 Fernd

8 Assolves to 0.1pF

0 rangen for necuracy and

resolution

4 dighh eesy-to-rend LED display

0.5% nccurncy

Speciellead insertion jecks or

banana [acks

Fuse protected

Uaes either rechergeable or

disporstie betterles

Ovarrange indication

T,

4 PHECISIDIV

LEADER
instrumenta Corp

$149.95

REG $180

LTC-906

Transistor Checker
® Automatically checks transistors, FET's,diodes, good/bad,
in or out of circuit.
® Automatically identifies Germanium or Silicon.
® Automaticaily identifies emitter base and collector.
® LED display plus audibie tone indication.
® Absolute meter readout of Hfe, Bve and Leakage current.

MASTERCHARGE
VISA

TOLL FREE HOT LINE
800-223-0474

54 West 45 Street. New York, N.Y.10036 212-687-2224

THE TEST EQUIPMENT
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6.61 1SNODNV

~
-t



RADIO-ELECTRONICS

~
N

If the symptom is a horizontal bar, suspect the filter capaci-

tors.

EVERY ONCE IN A WHILE, AN OLD FAMIL-
iar problem crops up again. Back in the
“old days,” we used to run into one
particular symptom at quite frequent in-
tervals. This symptom was the horizontal
bar on the TV screen. It usually measured
from '/s-inch to */«-inch high, and crawled
slowly up the screen. The bar could be
lighter or darker than the picture, and it
showed up mainly in less-expensive
black-and-white TV sets.

The cause of this symptom was a volt-
age pulse getting into the video stages,
where it caused partial blanking (a dark
bar) or an increase in brightness (a light
bar). Since there was only a single bar,
this was obviously a 60-Hz line phenome-
non. Many of the DC power supplies
were full-wave supplies; so ripple would
create two bars. In that case, where does
the single bar come from?

It comes from the high-current pulse
that is drawn by the vertical-output
stage, once for each field. If this voltage
isn’t filtered out and gets into the video
amplifiers, it causes the bar to appear.
The bar crawls up the screen because of
the very small difference between the
vertical frequency of the picture and the
local 60-Hz line ripple.

The major cause of this problem in the
older sets was poor DC power supply
filtering; that is, defective filter capaci-
tors or poorly designed filter circuits. In
some old TV sets, | have had to add as
much as 100 uF of capacitance in order to
get rid of the bar. Now, the same symp-
tom is showing up in late-model solid-
state TV sets. The “Service Clinic” mail-
bag has received quite a few questions on
this problem.

The basic cause is still apparently that
voltage pulse from the vertical-output
stage getting into the video stages, which
happens because the pulse isn’t being
filtered out. There is one new cause, but
the reason is the same (more on this
later).

Here, the scope is the best tool to use
for a quick test. You don’t have to scope
the video-stage signals because you know
that pulse is there just from looking at the
screen. Scope the DC supply to the verti-
cal-output stage and look for the voltage
pulse. If it appears there, check the large

JACK DARR, SERVICE EDITOR

filter capacitor that should be there. You
can also go back to the filter output of the
DC power supply and look at the ripple
waveform. The amplitude of this wave-
form should be very low—typically, only
1.2 volt or so maximum. It should be
stationary and usually looks like a saw-
tooth. If too much vertical signal is man-
aging to get back into this, the waveform
will slowly writhe and bend. Here again,
this is due to the small phase difference
between the 60-Hz frequency and the
vertical frequency.

This usually means that one or more of
the filter capacitors is not working prop-
erly. High power factor is a common
cause; this reduces the filtering efficiency
of the capacitor. One odd reaction occurs
in these cases. If the defective capacitor
does have high power factor, you can
bridge it with a good one but it won’t
help! To make sure, unhook the original
capacitor and put in a new one that’s just
as large or larger.

Now, here’s the new wrinkle. In newer
sets, particularly those with modules or
separate circuit-board assemblies, the
crawling bar can be caused by a very
small difference in ground potential be-
tween the grounds on a board and the
main chassis ground on the motherboard.
In some sets, you can clear this up by
adding a heavy jumper between board
ground and the chassis, or by moving the
ground-return point of a big capacitor
from the board to the chassis. Check the
service notes and modifications on the set;
you may find this procedure is recom-
mended.

Always examine all grounds very care-
fully. If they look suspicious, resolder
them. I can vouch for this from recent
bitter experience! My own antique model
CTC-15 had exhibited an assortment of
weird symptoms. [ wasted quite a bit of
time changing tubes, cleaning socket con-
tacts, etc. One day, in desperation, I drew
my trusty solder gun and resoldered all
seven ground points on the color board.
This cleaned up all the symptoms! So, if
all else fails, try soldering grounds—you
never can tell!

As I said before and repeat for empha-
sis, this pulse always appears in the video
signal. All you have to do is find out the

cause and repair it. Changing filter capac-
itors is the answer in most cases; and
fixing bad ground connections should
take care of what’s left! When replacing a
capacitor, make sure that the replacement
has an equal or higher voltage rating.R-E

service
questions

DOUBLE TROUBLE

Thanks for your letter concerning the
problems | had in a General Electric chas-
sis H-3. You confirmed my idea that the
trouble was in the AGC. Checking out the
AGC circuit completely, | found a 7-ohm
short to ground on the AGC control itself.
I took it off, took it apart and found . . .
nothing! | put back after cleaning and it
worked!

Now there was a picture, but it was
weak and full of color blobs. This problem
was due to a break in the +280-volt
supply line, where focus resistor R554
goes to the +280-volt line. Apparently
when the chassis was moved around, this
resistor had been pushed over or moved
enough to break the printed-circuit con-
ductor to which it was soldered. Every-
thing works fine now, and thanks for
holding my hand/—W. McL., Phoenix,
AZ,

Glad to have been of some help!

HALF A RASTER, BLOWN DIODES

There are several problems in this
Magnavox model T982. The scan board
was a mess where D207, D208 and D209
are, and the three little chokes marked on
the board had been replaced with small
resistors, which were also burned up. |
replaced the diodes with 2.5-amp diodes,
and the resistors with 0.5-ohm types.
When | turned the set on, only the top half
of the raster showed with picture, color
and sound all OK. Then | lost all the verti-
cal sweep, and everything got hot.

Diode D208 had opened up again. |
killed the — 12.7-volt supply and checked
capacitor C204 on the — 12.7-volt supply;
it was OK. Do you have any ideas?—M.D.,
APG, MD.

A few. First, do not use stock diodes as
substitutes for D207-D209. These diodes
are fed from the flyback, and you must
use fast-recovery diodes. The half-raster




problem is due to one of the transistors in
the vertical-output stage (a comple-
mentary-symmetry circuit) being open or
having lost the DC supply. One transistor
is fed from the + 16-volt line, the other
transistor from the —12-volt line, and
both these supplies come from the same
area. Check for a possible shorted capaci-
tor.

(Feedback: “‘Capacitor C203 was
blown! That really helped!”)

VOLTAGE OVERLOAD

Please send help. This Zenith 25EC58
has a raster but no video. Resistor R355 is
open. Replacing R355 blows the hori-
zontal-output transistor and resistor R354
smokes. One side of diode CR221 reads
+50 volts, the other side reads +250
volts. What’s wrong!—A. C., Puerto Nu-
evo, PR.

From the symptoms you describe,
there’s a short or an overload somewhere
in the boost voltages, especially in the
+240-volt supply that flows through
R355. Check both boost diodes, CR221
and CR219. Make sure to use fast-recov-
ery-type diodes for replacements in this
and any other set using flyback-derived
DC power supplics.

(Feedback: **“Diode CR22] was very
leaky. I replaced it, and changed CR219
just for luck. The set now works OK.
Thanks a lot!’) R-E

A Classroom \
In Your Mailbox !

STUDY

Two-Way Radio

THROUGH THE
REVISED

mTi

Home Study Course

Send coupon below for free course outline
No obligation —~ No salesman will call

Professional Tramlng in a Unique Career Field

Providing Training to the Industry Since 1960

S |

study FM two-way

radio at home!

r

]

]

]

]

]

]

]

I

] I am interested in learning more about pro-
| fessional FM two-way radio. Please send me full
i details on the MTI training program.

b Name

: Address
1 City/State/Zap______.

]

]

L]

1

]

MTI =8
Mobile Training Institute
Box 735, Camp Hill, PA 17011-U.S.A.
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For
faster
service

USE
ZIP
CODE

on
all
mail

THEGOVERNMENT
CANDOEVE] YTHING
THE UNITED WAY DOE
ONLY THEY
WRAPIT UP FOR YOU
IN NICEREDRIBBON.

MILESANDMILES OFIT.
o
.mgi f A s
s 'b

-

One of the best things
about United Way is not what
it does, but what it doesn’t do.

For instance, because
United Way is run almost
entirely by volunteers, it
is able to return an amazing
89¢ of every dollar to people
who need it. That means
less than 11% goes for
administrative costs.

So it doesn’t waste
your money.

And because United
Way is re-created each year
with a combination of old
and new volunteers, it doesn't
become over encumbered
with huge staffs of people who.
might actually get in the
way of progress.

So it doesn't strangle you
in red tape.

Alf of which means that
because of what United Way
doesn’t do, it can do a much
better job at

what it does do.
Helping 0
people.
United Way

Thanks ko you
s o Mo us

INTERNATIONAL FM- 24OOCH

MEI'ER FOR
TESTING MOBILE

TRANSMITTERS
AND RECEIVERS

« Portable ¢ Solid State « Rechargeable Batteries

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobile transmitters and recervers at predeier-
mined frequencies

The FM-2400CH with its extended range covers 25 to 1000 MHz

The frequencies can be those of the radio frequency channels of
operation and/or the intermediate frequencies of the receiver be-
tween 5 MHz and 40 MHz

Frequency stability: +.0005% from +50° to +104°F

Frequency stability with built-in thermometer and temperature cor-
rected charts: +.00025% from +25° to +125° (.000125% special 450
MHz crystals available)

» Tests Predetermined Frequencies 25 to 1000 MHz

» Extended Range Covers 950 MHz Band

» Pin Diode Attenuator for Full Range Coverage as Signal
Generator

®» Measures FM Deviation

FM-2400CH (meter only) Cat. No. 035320 $627.72
RF crystals (with temperature correction} 26.26 eca.
RF crystals (less temperature correction) 19.93 ea

IF crystals catalog price

INTERNATIONAL CRYSTAL MFG. CO,, INC.
10 North Lee / Oklahoma City, Okla. 73102
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BEST IN NEW ELECTRONICS BOOKS!
$1.95

O Oesign, Bld & Pgrm Yr Own Wkng Computer Sys 308 p.

O Master Hdbk of 1001 MORE Practical Elect. Ckts 700 p. '$12.95
O Handbook of Electrical Noise: Msmnt & Technology 280 p. 35 95
a
a
a

Microprocessor Cookbook 266 p., 124 il.

How To Build Your Own Working Robot Pet 238 p., 86 il. SE 95

Practical Electricai-Installation, Repr & Rewiring 406 p.  $7.95
O Radio Control Handbook —4th Edition 420 p., 315 il. $9.95
O The Giant Book of Amatuer Radlo Antennas 462 p., 255 II. $8.95
O How to Build Your Own Working 16-Bit Microcomputer 96 p.$3.95
O Electronic Designer's Handbook —3rd Edition 350 p.. 278 il. $9.95
OJ Elsctrical Hdbk for RYs, Campers, Yans, Boats & Trailers  $3.95
0 making and Using Electricity From the Sun 144 p., 85il.  $5.95

O Lasers, the Light Fantastic 294 p., 158 il. $6.95
O The Power Supply Handbook 420 p., 282 il. $7.95
O The Compiete Handbook of Robotics 364 p., 137 il. $1.95

O Artificidl intelligence 252 p., 118 il. $7.95
O Hdbk of Remote Contro! & Automation Tech. 294 p., 250 il. $7.95
O Install Your Own Home or Mobile Electric Power Plant 252 p. $5.95
O Build Your Dwn Workmg Robot 238 p., 117 1. $5.95
O The “Compulator” Bock 322 p., 224 il. $7.95
O Miniprocessors: From Calculators to Computers 192 p., 67 il. $5.95
O Master Transistor/IC Substitution Handbook 518 p., 165 il. §7. 95
O CBer's Handy Manual of Base Stations 96 p., 55 il $2.50
O Complete Hdbk of Public Address Sound Sys 272 p 148 il. §7.95
O Modern Transistor Radios 64 p., 112 il. $2.50
O Modern Crystal Radios (Make and Use Series) 64 p., 101 il. $2.50
O Home-Brew HF/YHF Antenna Handbook 210 p., 143 il. $5.95

O Microwave Oven Service & Repair 420 p., 210 il. $9.95
O IC Function Locator 224 p., 28 il. $5.95
[ CBer's Handy Manual of SSB 80 p., 42 il. $2.25

O Beginner's Suide to Making Electronic Gadgets $4.95
O Fire & Theft Security Systems —2nd Editiop 192 p., 114 il. $5.85
O Modern Digital Communications 308 p., 122 il. $6.95
{0 Practical CB Radio T'shooting/Repair 2nd Ed. 406 p., 169 il. S'I $5
O Microprocessor Pruzram tor Cnmpuler Huhhylsts

O Hllus. Dict of Broadcast-CATY-T ions 420 p. SB 95
O Hdbk of Marlne Electronic & Electrical Sys 545 p. 338 il. $9.95
O Linear IC Applications Handbook 280 p.. 184 $6.95
O Build-1t Book of Optaelectronic Projects 238 p 175 il. $5. 95
O Photo Guide to AM/FM Stereo Repair 288 p., 281 il. z

O Servicing Medical & Bioelectronic Enulpmenl 35(] p.. 165 il. 8.95
3 Solid-State Motor Controls 322 p., 162 il $8.95

O How to Use AF & RF Signal Generators 238 p., 162 il. $5.95
3 Model Raiiroad Electronics 308 p., 224 il. $5.95
O The ABC Book of Hi-Fi/Audio Projects 182 p., 131 il $4.95
O Repair Small 6aseling Engines, 2nd Ed 392 p., 251 il. $6.95

O 88 Practical Op Amp Circuits You Can Buiid 140 p, 120 il. $4.95
O Restoring and Collecting Antique Reed Organs 320 p 124 il. $8.95
O How to Build Metal/Treasure Locators 140 p., 58 il. .95
O Build-it Book of Digital Etectronic Timepieces 294 p., 209 il. SS 95
O C.E.T. License Handbook, 2nd Edition 448 p., 381 il. $9.95

1 O Third Class FCC License Study Guide 322 p., 88 il. $6.95
0 [J Practicat Solid-State DC Power Supplies 136 p., 151 il. $6.95
: T3 106 Easy Electronics Proj...Beyond the Transistor 244 p.  $5.95

SEND ND MODNEY! We'il invoice you on 10-DAY FREE TRIAL Cip
entire ad to order 100% guaranteed of your money refunded
TAB BOOKS St atics

BLUE RIDGE SUMMIT. PA 17214
CIRCLE 9 ON FREE INFORMATION CARD

Koot
John Simonton’s time -proven
désign provides two envelope
generators VCA, VCO & VCF in

a low cost, easy to use package.

Use alone with its built-in ribbon
controller or modifly to use with guitar,
electronic piano, polytonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$59.95 in easy to assemble kit form. Is it
any wonder why we've sold thousands?

1
I"( ) Send GNOME MICRO- SYNTHESIZER Kit |

= {$59.95 plus $2.00 postage) 1
1{ ) GNOME MICRO-SYNTHESIZER . 1
1 (Fully Assembled) $100.00 plus $?\Mge 1
1( ) Send FREE CATALOG :
: name: LAY 2 % 1
: address: PR L) :
% % X ; 1

Doty SV O state; zip: .
! Bac/wisA_WE__ cardme |
H DEPT.8R H
d

1020 W WILSNIM OKLANDIA CITY, OK 13118
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More information on stereo products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

HI-FI SPEAKER SYSTEM, the Wharfedale model!
Teesdale, teatures an 8-inch woofer, a 4-inch
mid-range cone and an isodynamic tweeter. Both
the mid-range and tweeter were designed using
laser beam holography techniques. The unit pro-
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vides a frequency response from 40 Hz to 26 kHz
+3 dB, and an 87-dB sound-pressure level for 1
watt at 1 meter. The Teesdale comes in walnut
veneer, measures 23 X 13% X 11-inches, weighs
31 1b., and has a suggested retail price of $270.—
Rank Hi-Fi, Inc., 20 Bushes Lane, Eimwood Park,
NJ 07407.

AM/FM STEREO RECEIVER, Realistic model
STA-2100, provides 120 watts-per-channel into 8
ohms from 20 Hz to 20 kHz, with no more than
0.1% THD. Its features include bass, mid-range
and treble controls; 25- and 75-us de-emphasis;
multiplex filter; dual tape monitors and dubbing;
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DIN and phono tape-in/tape-out jacks; phono
sensitivity switch; and high-cut and low-cut filters.
The model STA-2100 also Includes bulilt-In noise-
reduction protectlon, plus AM signal-strength
and FM center-channel meters and power me-
ters.

The FM front end contains a MOSFET amplifi-
er, ceramic filters and PLL circuitry. Specifica-
tions include: For the amplifier: Frequency re-
sponse, 15 Hz—25 kHz +2 dB at 10 watts; IM
distortion, 0.05% at 70 watts; S/N ratio, 70 dB

(phono); 75 dB (aux). For the FM section: IHF
sensitivity, 1.6 uV (10.1 dBf); capture ratio, 1.5
dB; alternate channei rejection, 75 dB; stereo
separation, 52 dB at 1 kHz; THD, 0.1%, stereo,
0.05% mono. The mode! STA-2100 measures 674
X 20% X 16% inches, and sells for $599.95.—
Radio Shack, 1400 One Tandy Center, Fort
Worth, TX 76102.

DIRECT-CONTROL TURNTABLES, Project 7
models AF977 and AF967, are belt driven and
use a phase-locked loop to control turntable
speed. Selectable speeds are 33% RPM and 45
RPM. Speed variation Is specified to be within
+0.002%. The mode! AF977 (shown) is an auto-
matic single-play turntable with digital speed
readout, and the mode!/ AF967is a semi-automat-
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ic unit. Wow-and-flutter in both turntables is
0.02% WRMS. Suggested retail prices: mode/
AF977, $399; model AF967, $349.—Philips High
Fidelity Labs, Ltd., Box 2208, Fort Wayne, IN
46801.

FM TUNER PREAMPLIFIER, model Beta i, uses
FET's In all its stages to provide low noise and low
distortion. The first stage of the equalization
amplifier section uses a single-cascade dual-FET
input stage and the last stage uses a 3-parallel,
regulated current load source follower. The tone-
control amplifier uses attenuators in the 1/0
stages for lowest S/N ratio.

Speclfications include: For phonos 1 and 2:
frequency response, 30 Hz—15 kHz +0.2 dB;
input sensitivity, 2.0 mV; input Impedance,
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22,000, 47,000 and 100,000 ohms; S/N ratio, 81
dB (at Input reference level of 2 mV), and THD,
less than 0.004%. The unit is rack-mountable and
comes with matte black front panel. The mode!
Beta Il measures 19 X 2% H X 13 inches and
weighs 13 Ibs. $399.—Nikko Audio, 16270
Raymer St., Van Nuys, CA 91406. R-E



More information on computer products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

INTERFACE/MOTHERBOARD, Betsi,comes as a
kit or assembled. Attaches to any PET computer
to provide, on a single board, both interface and
S-100 motherboard with four slots. Unit allows
most S-100 compatible boards to be plug-
compatible with PET. The board features a
dynamic memory controller that aliows use of
Expandoram board for expansion to 32K of
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memory, plus sockets and address decoding for
8K of PROM (intel 2716).

Kit includes single-sided board, owner’s manu-
al, plus all components and one 100-pin connec-
tor. Assembled, the Betsi comes with four 100-
pin connectors and manuai. Price: kit, $119;
assembled, $165.—Forethought Products, P.O.
Box 8066, Coburg, OR 97401.

LOGIC ANALYZER KIT, mode! LTC-2, contains
three high-speed (10-ns) digital troubleshooting
tools—the model LP-3 logic probe, the model
DP-1 digital pulser and the model DM-1 logic
monitor. The mode! LP-3 probe features 0.5-
megohm input impedance, switch-selectable
TTL/DTL and CMOS/HTL thresholds, LED indi-
cators, built-in pulse stretcher and memory
switch. The model DP- 1 provides single-pulse or
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100-hz-pulse operation and a TTL/CMOS mode
switch. The model L M- 1 monitor clips onto stan-
dard 14- or 16-pin DIP IC’s; LED's show pin state.

Accessories include probe tips, adapters, ground
leads, operator's manuals and guides—all
housed in rugged plastic case. Suggested retail
price: $235.05.—Continental Specialties Corp.,
70 Fulton Terrace, New Haven, CT 06509.

DATA ACAQUISITION/PROCESS CONTROL
SYSTEM, Real World Interface System(available
as kit or assembiled) is designed for use with both
mini- and microcomputers, with typical applica-
tions in environmental control, robotics and auto-
mated assembly-line testing. The system cabinet
contains a power supply, card cage and mother-
board for up to 12 plug-in modules, including A/D
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and D/A converters and a computer interface
card. Plug-in modules contain from 8 to 32 I/0
channels (the Current Probe has 4 I/0 channels).
Plug-in module price range: kits, $65—$125;
assembled, $79.50—$150. Cabinet with power
supply, motherboard and parallel CPU interface,
$299 for the kit; $360, assembled.—General
Computer Technology, 400 S. Lipan, Denver,
CO 80223.

DISC SOFTWARE, model SL80-10F text editing
system, model/ SL80-11F text processing system
and mode! SL80-12F mnemonic assembler, are
designed for the 8080 microcomputer and oper-
ate under the CP/M disc operating system. The
text editor features block move and copy, tabs,
overlays, append and restrictive column
searches. The text processor provides over 50
commands covering pagination, margin/indent
settings, spacing, titling, centering and justifica-
tion. New instructions can be implemented with
conditional commands, number registers, termi-
nal prompts and a loop command. A separate
data file can be read for information required by
the text file. The mnemonic assembler supports
standard pseudo op-codes, plus paging, titling,
hex or octal listings, line numbers, etc. All
programs include user’'s manual, source listing
and an 8-inch disc. Prices: model/ SL80-10F
editor, $40; model SL80-11F processor, $50;
model SL80-12F assembler, $40.—Technical
Systems Consultants, Inc., P.O. Box 2574, West
Lafayette, IN 47906.
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Three
supplies

/__In OHQ_\

the
auto-tracking
B&K-PRECISION

1650

Model 1650 $275

® Functions as three separate
power supplies

8 5V DC, 5A fixed output

® Two separate (A andB)0to
25VDC outputs at 0.5A

® B supply can be set to track
A supply directly orin any ratio
from 0 to 100%

u All terminals are fully isolated in
all modes

®m Outputs may be connected in
series or parallel

® Fully automatic, current limited
overload protection

The B&K-PRECISION 1650 was
designed to fill your bench power
needs for both linear and digital
circuitry. The exclusive opto-isolator
controlled automatic tracking circuit
allows the B output to precisely track
voltage changes of the A supply,
while maintaining complete
electrical isolation.

Available for immediate
delivery at your local
B&K-PRECISION distributor.

o Precision

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

inCanada Atlas Electronics Ontario
Intl Sis-Empire Exp . 270 Newtown Rd  Plamview. L | NY 11803
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More information on communications products is available
from manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

MOBILE CB TRANSCEIVERS, the McKinley, Channel 9 priority switch and an SWR meter. The
Thomas J., and Andrew J., all provide a 4-watt Andrew J. unit contains a combination transmit/
AM power output (the McKinley has a 12-watt ‘receive light and variable RF gain control. Prices:
the McKinley, $269.95; the Thomas J., $159.95;
the Andrew J., $119.95.—President Electronics,
Inc., 16691 Hale Ave., Irvine, CA 92714,

MORSE CODE COPIER, model/ DE-150, is de-
signed to operate with communications receivers
and transceivers and features a built-in 100-Hz
bandpass filter with 800-Hz center frequency.
Other features include an 8-character 5 X 7 dot
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SSB output) and —60 dB spurious rejection. Both
the Thomas J. and Andrew J. transceivers have u
100% modulation. The McKinley unit (shown)

features standard controls plus a clarifier. The
Thomas J. unit has standard controls, plus a CIRCLE 112 ON FREE INFORMATION CARD

matrix LED display and 50- to 60-word-per-min-
ute copying capability. Comes with buitt-in 115-
VAC power supply, patch cord and output moni-
tor jack and measures 2 X 10 X 4 inches.
Suggested retail price: $425.—Dynamic Elec-
tronics, Inc., Box 896, Hartselle, AL 35640.

MARINE TRANSCEIVER, mode/ T/ 2100, is a fully
synthesized solid-state VHF/FM unit with pro-
grammable scan feature that enabies simulta-
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neous channel monitoring. The unit also provides
55-channet transmit and 76-channel receive ca-
pabilities (includes 4 weather stations) and oper-
ates on all USA and international channels. Key-
board automatically selects simplex, duplex, 1-

THIS VISE IS
CATC

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%s"
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.

Shown:

# 315 Circuit

BANAY, = 3 i

Dept. CE 11 Holder, # 300

2850 29th St. BaTsrgy #Bglg

Long Beach, CA 90806, Vel
®

~ b =
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9 reasons why
the real pros

prefer Endeco

irons

1. Operates at 120v, 2. Flexible,
40w. Idles at 20w burn resistant
for longer tip tife Neoprene

3. Cool, cord set

unbreakable
polycarbonate

§

handle
4. Exclusive
bracket
insures
alignment,
prevents \
damage / b
5. Safety light
in handle
|‘/ “ 6. Stainless \ }ﬁgsozhen
7 o steel
B construction
o o 7. Temperature
8. Eight tip sizes. control.
Comes with Low, high
063 1.D. or off.

9. Converts to soldering iron
with 14" shank type tip

See your distributor or write

Enterprise Development Corp.

5127 E. 65th St. = Indianapolis IN 46220
PHONE (317) 251-1231
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watt or receive-only operation. Other features
include high-visibility displays, squelch and re-
mote control. Suggested retail price: $795.—
Texas Instruments, Inc., P.O. Box 226080, Dallas
TX 75266.

AM/FM CUSTOM ANTENNAS, models KL-16F,
NL-15-8B, PM-95H, PM-21D, PM-30, PM-58, is a
complete line of OEM-styled customized anten-
nas for imported autos. The antennas are in-

|
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tended for BMW, Datsun, Fiat, Mazda, Saab,
Honda, Subaru, Toyota and VW. All models
(mode! PM-95H designed for the Honda Accord
is shown) feature stainless steel masts, shielded
bodies and cables, and heavy chrome-plated
hardware. Suggested retail price range:
$5-$7.50.—Harada Industry of America, Dept.
P, 145 E. Albertoni St., CA 90746. R-E

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from completeand
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-79.

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study
CIRCLE 36 ON FREE INFORMATION CARD

Build The World's Most

Powerful 8-Bit Computer

Featuring The Famous Intel 8085!

Explorer/85™

Starting for just $129.95 you can now build
yourself a sophisticated, state-of-the-art
computer that can be expanded to a level
suitable for industrial, business and
commercial use. You learn as you go. . .in
small, easy-to-understand, inexpensive levels!

e Features intel 8085 cpu/100% compatible with
8080A software!

e Onboard S-100 bus (up to 6 slots)!

o Onboard RAM and ROM expansion!

o Built-in deluxe 2K Monitor/Operating ROM!

o Cassette/RS 232 or 20 ma./4-1/2 8-bit paralie}
1O and timer all on beginner’s Level “A” system!

EXPLORER/85 gives you ~'big computer iealures immediately. without 1urning you
nio an appliance operator. doomed to run pre-developed Software for hvie Simply
connect EXPLORER !0 a terminal. videc monitor of v sel and B volt power supply and
start running programs. the very lirst mght' Level "A " teaches you machine
language and compuler fundamentals 11 (ets you run exercise programs wmcluding
programs to examine the cpy registers, examine memory il memory, move memory
and make up games You can i6ad and play back (hese programs on an ordinary tape
casselle—ang display your ettorts on any tv screen video momiar of prinfer {$8 95
RF modulator required for Iv use ) The simplitied architectuce of the intel 8085
makes EXPLORER lar easier 1o understand than computers using Lhe oider. more
complex but (ess powerlul 8080A Then when you re ready. EXPLORER can be
expanded—by you—to fival the power of any 8-bit computer on €arth Or you can
custormze it to pertorm a dedicaled 1ask. thanks 10 onboard
p RAM and ROM

LEVEL “A” SPECIFICATIONS

8085 cpu. which 1s 50% faster than its 80B0A prede-
cessor ye! 100% compatibie with 80BOA software | $3 p&h.

which, you'll discover, exists by the tan **Big computer’ O Power Supply kil.
features include an 8355 ROM with 2K deluxe monsfor/ plus $2 p&h

minal ar [ hex keypad input). $129 95 plus

As featured in
POPULAR ELECTRONICS
EXPLORER/85 shown wilh Video Monitor and Keyboard/Video Terminal

CHOICE OF HEX KEYPAD OR TERMINAL INPUT
11 you pian lo customize EXPLORER for dedicaled use. we recommend that you order
hex keypad inpul But, if you are planning 10 go whole hog and biow EXPLORER up
into a fuli size. state-of-the-art system with 8K or extended basic (coming soon). up
10 64K of memory. floppy disks. telephone inferlace printers, and all sorts of S-100
plug-ins—you 1l bz better oif with the Keyboard/Video Terrminal Inpul The $149 95
EXPLORER Keyboard/Video Terminal ncludes full ASCII decoding with 128 ASCII
upper/lower case se!. 96 printable Characters. onboard regulators and selectable
display tormats—232x16 tor tv se1 or 64x16 tor video monitor {not included}
EXPAND EXPLORER, LEVEL-BY-LEVEL
Level "'B"", a! $49 95. adds S-100 signals plus 0nboard RAM/ROM decoding
Intludes ait parts necessary to generate the signals Jor S-100 bus accessories Just
add two S- 100 bus connectors and you have a complete S+100 compatible computer
with a world of add-ons at your fingertips Choose from hundreds of products 1o
satisty your individual needs Level "B it also includes the address decoders 10r
onboard RAM and ROM . which are y in 1he 65K held

Level *C'" expansion, a! $39 95, expands the S-100 bus to aliow a toal of six
5-100 cards 10 be plugged into EXPLORER s motherboard and contained 1
EXPLORER s steel cabinet includes all hardware mounhng brackets. board guides
elc Just add the number of S-100 bus conneclors you need

Level ''0'" expansion, at $69.95. gives you 4K of onboard static RAM utihzing
2114 1C s Your board will also accept four 2716 EPROM s. which can be purchased
separately You now have an advanced mainframe that can be customized with the
penpherals of your Choice to fit any (or alt) speciic requirements Each level of
EXPLORER 15 separately regulated for the ulimale in stabiity Factory service is
avauabte from Netronics Order your EXPLOAER today!
ORDER FROM THIS COUPON TODAY! — — — — —

Netronics R&D Ltd., Dept RE-8, 333 Litchfield Road, New Milfard, CT 06676

$39 95 plus $3 p&h
O Oetuxe Steel Cabinet for Keyboard/Video Ter
5amp *8 volt. $34 95 minal $19 95 plus $2 50 p&h
O RF Modutator ksl $8 95 ppd

operating system Which has two programmable 8-bif I O intel 8085 User s Manual $7 50 ppd O Tolal Enclosed {Conn res add tax) §

bi-directional parallel 170 ports. built-in cassefie interface
with tape control Circurtry to allow labeling cassette fiies. |
and commands which include ‘display contents of
memory.” *"run at user location {go to},
‘move contents ol memory,”” **examine registers indwid-

plus §3 p&h
$2péh

“insert data.” | O Hex Keypad kit for hex version. $69 95 plus

O ASCH Keyboard/Video Terminal kil. $14395 () yisa {3 Master Charge Exp. Date

Account # _

PHONE ORDERS CALL (203) 354-9375

-
|
EXPLORER'S Level “"A"" system features an advanced Inte! | O Level * A" EXPLORER/85 kit (specify O ter- O Oeluxe Steel Cabinet for EXPLORER/85 |
|
|
i
1
I

ually or all."”* til command (to ill the contents of memory | O Level* B" S-100/0nboard RAM/ROM Decoder  Print

with any vanable}. aulomatic baud rate selection. program-
mabte characlers per ine display output format, and more!
An 8155 RAM—1/0 chip contains 256 bytes of RAM. two
progi 8-bit b and one prog

6-htt bi-girectional 1/0 ports plus programmable 14-bit
Binary counter/timer. user inferrupl and reset switches.
Onboard expansion provisions exist tor up 10 six $-100
poards, 4K of RAM and 8K of ROM. PROM or EPROM —

tevel '€ §-100

$2 p&h

kit (less S-100 connectors) $49 95 plus $2
p&h

a

s). $39 95 plus $2 p&h

{J $-100 Bus Connectors {goid). $4 85 each City — —
DO Level "0 4K Onboard RAM kit $69 95 Dlus

Name

5-Card Expander kit {iess Address

|

|

|

S— p il ||
DEALER INQUIRIES INVITED . _J
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PTS...the N

\ -

Transistors...SCRs...
ICs...diodes.. .rectifiers. ..

name you need
to know for
semiconductors!

EW

zeners...the same components
we use for our module and tuner
rebuilding. A high quality line of
profit-builders for the servicing technician/dealer!

Ask for a complete price list at any PTS tuner/module
servicenter.

11]@
? Y\ PTS ELECTRONICS, INC.
The Only Name You Need To Know

T
117 ®
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Audio—Computers
Instruments
Kits & Assembled

AC OUTLET CHECKER
continued from page 53

ance only if the outlet box itself is
grounded.

What happens all too often is that the
adapter gives the user a false sense of

The same method can be used to check
that the neutral (white) wire in a 2-wire
system is grounded. Connect the green
lead of the adapter to a known ground and
then test it. If it checks out OK, then the
ground is grounded. If not, you will get a
“no ground” indication.

DS ® o o @ c @
0 x K
O ®] O @

FUSE OR CIRCUIT
BREAKER OPEN

SAFE

DANGER!

FIG. 2——HOW THE LIGHTS INDICATE different conditions. Indications are same as in Table 1.

security and he tends to forget the safety
precautions he once observed. Unwitting-
ly, he has created a system that can poten-
tially be even more dangerous than the
original.

How then do you know when the
system is safe? It’s simple; just hook the
adapter up as it will be used, then plug
the Outlet Polarity Checker into it. If the
adapter checks out OK, all is well and it
can be used with confidence. If not, the
best remedy is to rewire the outlet to the
proper- 3-wire configuration. Figure 2
shows the various combinations of lights.

The Outlet Polarity Checker is a one-
evening project. 'In most cases it can be
made entirely from junk-box parts. For
DS1, DS2 and DS3 you can use neon
lamp assemblies with built-in current-
limiting resistors. It is recommended that
DS1 (*“O) and DS3 (“K”) have amber
or clear lenses, and that DS2 (“X”’) have
ared lens. The plug and cable can be cut
from any 3-wire polarized (grounding)
cord. The completed checker is housed in
a small Bakelite case. You can use trans-
fer lettering to label the panel for a
professional appearance. R-E

Southwest Technical Products Corporation
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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Try this exciting
new hobby! s.id

your own electronic concert
organ. It's easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00
(refundable) with' coupon for
colorful 104 page catalog.

OUWERSI

Wersi Electronics, Inc.
Dept.42,

1720 Hempstead Road
Lancaster. PA 17601

Enclosed is $2.00 for my copy of your 104 pcgé catalog.

Name .
Address
City

—— State Zip -

|
|
|
I
|
|
|
|
|
[ =3
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Make America smarter.
Give to the college of your choice.

YOU
IT!

GET IT

enjoying Radio-Electronics every month.

DESERVE

EVERY MONTH!

Come on, treat yourself —and save money, too. Subscribe to Radio-Electronics today, and
make sure you get all of the most interesting, most exciting and authoritative electronics
reporting in any magazine, month after month. Don’t miss a single one of the upcoming
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and
news of solid state, computers, hi-fi, hobbies and everything electronic. Save money, too—as
much as $11 off the newsstand price when you subscribe to Radio-Electronics. Come on, you
deserve it—check off the money-saving offer you prefer on the handy coupon, and start

telepirons accessary
BIOLD DIGH-TOLL
of calis

1S

=5

*Batki A HI-F) Graphic Equatizer
* MATY Switching System

Al Aboot Rudie Oscillators

 Habby Cormer
« State-01-Solid-State
» Service Clinic i
+ 8080 Computer Lo

A

D D D D D D D D D S D D S S D S SN D S S S S S G5 G5 G5 G5 S5 G GBS G5 G5 G5 5N 5N 6N 6.
Mail to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322
Name (Please print) T
Address -
City ) State Zip Code

Indicate the offer you prefer:
[]1 Year—12 issues ONLY $8.98
(You save $5.02 off newsstand price.)

[]2 Years—24 issues ONLY $19.00
(Save More! $11.00 off newsstand price.)

L R 0§ 0 R0 0 b 7 ¥/

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year.

[[] Payment enclosed (send one extra issue)
]l me

Check here if you are'extending or renewing your
subscription.

40H9
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PRECISION DMM
continued from page 42

FIG. 8—TOP SIDE of the board for the true-RMS
converter.

FIG. S—PATTERN for the bottom side of the
TRMS converter board.

FIG. 10—HOW PARTS ARE POSITIONED on the
TRMS converter board.

ment and check all solder connections for
cold joints and possible bridges. Plug in
the instrument, apply power and check
for +5V, —5V and —8 volts at the
output pins of the three voltage regula-
tors.

If the correct supply voltages are ob-
tained, then remove power from the
instrument and install all remaining IC’s
in their sockets taking care to observe
proper pin orientation.

Calibration

Table 2 shows the calibration sequence
for the multimeter. The ADC voltage
reference is calibrated by allowing the
meter to read a known voltage between 1
and 2 volts and adjusting R9 until the
known value is obtained. (Use the 2-volt
range.) The known voltage can be from a
voltage reference source or a standard
cell, or a stable voltage calibrated by
another digital voltmeter or a fresh mer-
cury cell (1.35 volts). The temperature
references must be calibrated by another
voltmeter, measuring between the test
point indicated in Table 2 and the —5-
volt supply. Known resistors are supplied
with the kit of parts (see parts list) to
calibrate the resistance ranges.

There are two adjustments for the AC
converter calibration. Trimmer R24 is

continued on page 80

For
faster
service

USE
ZIP
CODE

on
all
mail

THEGOVERNMENT
CAN DO EVERYTHING
THEUNITED WAY DOES.
ONLY THEY
WRAPIT UP FOR YOU
INNICEREDRIBBON.
MILESANDMILES OFIT

L g a8
/4 d

4 R \ ls
A

‘L iy J/J./\’!i
One of the best things
about United Way is not what
it does. but what 1t doesn’t do.

For instance, because
United Way is run almost
entirely by volunteers, it
is able to return an amazing
89¢ of every dollar to people
who need it. That means
less than 11% goes for
administrative costs.

So it doesn't waste
your money.

And because United
Way is re-created each year
with a combination of old
and new volunteers, it doesn't
become over encumbered
with huge staffs of people who
might actually get in the
way of progress.

So it doesn't strangle you
in red tape.

All of which means that
because of what United Way
doesn't do, it can do a much
better job at
what it does do.

Helping 5
people.

United Way

Thanks to you.it
works. for all of us

L. JETRRRPRNp

LA
o ORIV
13

The personal computer keyboard
with industrial quality and features.
From the PROfessionals who know
keyboards best...(CHERRY)

Versatile. Reliable. Ideal for personal computer and
small business applications. Modifiable to add total
obsolescence protection. Versatile, expandable to grow
as your system grows.

These unique standard features: ® Complete and ready
to use...with full customizing instructions. ® Easily
modified by hard wiring. ® Full 67 key array. ® Five
user-definable spare keys with keycaps that have
“quick change” clear plastic tops. ® Only one power
supply voltage required: +5 volts at 325 ma. max.
® TTL and DTL compatible output circuitry. ® Posi-
tive logic with outputs resting low. ® Four modes:
Lower case, upper case, control case and teletype-
writer alpha lock configuration. ® Piggyback a
“daughter” board instantly. ® Standard 22-pin dual
card connector on .156" center.

PLUS: These on-the-spot customizing special features
(fully explained in 8 page brochure PRO-977-2 con-
taining specifications and instructions):

® Negative logic ® Tri state—positive logic ® High
voltage output—CMOS compatible ® Non encoded
outputs ® Encoded outputs ® Flexible key assign-
ments ® Automatic repeat ® and MORE.

BUY THE PRO:

Special introductory price: $i 15.00 postpaid

A full $20 discount off the usual $135 price if you
order now.

[] Ship me - Cherry PRO keyboards at $115.00
each, postpaid. Total enclosed: $ (check or money
order). Illinois residents add 5% Sales Tax.

Charge to my Master Charge
Card Number. _ .

Expiration date.

O

Signature.

[J I'd like more information. Please mail 8 page brochure
PRO-977-2.

Please type or print clearly.

Name .

Street —

City State Zip

CHERRY

CHERRY ELECTRICAL PRODUCTS CORP.

3600 Sunset Avenue, Waukegan, IL 60085
Dealer inquiries invited.

cmmeamemee MAIL TODAY... AND SAVE sesmcama==d

6461 L1SNONV
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2. Beautitul,

HEAR YE!

HEAR YE!

MELELT
CHIMES

AMELECT Clock Models CL7401A and
CL7402 are available with complete
sound.

FEATURING:
1. A realistic tic-toc sound: hear the

seconds go by.

modified Westminster
chimes have synthesized sounds
composed of six frequencies. Four
notes are provided on the quarter
hour, eight notes on the half hour,
twelve notes on the three quarter
hour, and sixteen notes on the
hour.

3. Following on the hour chimes, the

hour displayed on the clock is
counted out using the lowest chime
note.

4. Chime volume, tic-toc volume, pitch

and decay are adjustable.
Available assembled or in kit form.

Can easily be added to any Amelect

Clock.
Silent Models
Kit Assembled With Base
CH 7401A $55.00 $75.00 $85.00
CL 7402 $7150 $95.00
Chimes Models
CL 7401A $94.00 $114.00 3)
CL 7402 $110.50 $140.00
Indiana residents include 4% sales tax.
Shipping and Handling  $3.50
To order write or call 1-219-297-3320
INCORPORATED
P.O. Box 367—106 S. Newton St.
GOODLAND, INDIANA 47948
Allow 3-4 weeks for Del.
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PRECISION DMM

. continued from page 79

TABLE 2—MULTIMETER CALIBRATION SEQUENCE

Step
No. | Calibrate Pot No. [Switches| Display
1 ADC Reference R9 S5, 87 |Known input voltage between 1 and 2
volts DC or 1.35 volts from a fresh
mercury battery cell.

2 Celsius R36 S2 2.732 volts measured from arm of
Reference R36 to — 5-volt supply using an

external voltmeter.

3 | Fahrenheit R33 |S3 4.594 volts measured from arm of
Reference R33 to —5-volt supply using an

external voltmeter.

4 | Celsius Range R29 S2 .0000° (ice water bath) 100.00°

(b0|l|ng water)

5 Fahrenheit R31 S3 Adjust R31 to equal Celsius range
Range using conversion equatlon
2000-ohm Range R15 |S4,S7 Adjust to equal known resistance.

7 20,000-ohm R14 S4, 88 Ad]ust to equal known resistance.
Range

8 | 200,000-ohm R13 | S4, S9 | Adjust to equal known resistance.
Range

9 2 megohm Range R12 | S4, S11 | Adjust to equal known resistance

10 | 20- -megohm R10 | S4,S11 'Adjust to equal known resistance.
Range
11 AC Offset R24 S5, S6, |0.0000V with input shorted or with
S7 | pins 2 and 4 of IC6 shorted.
12 | AC Calibration R25 |85, S6, |Adjust to equal known AC input
S7 voltage (RMS value, not peak).
*°C =5/9(°F—32)
°F = (9/56X°C)+32
I‘ 4 _1_ rn
If 2

Optoe&ectromcs Inc. TRMS 5000 D

4 Ju /‘\\ff\vo ‘\b\ \)—r
f*J VR

e

FIG. 11—FULL-SIZE PATTERN for the display board. All components are mounted on the front
surface.

162 4? BiSE BH B8 BisE _51__113[3:
z AR
| * . [— |$1 T8
i T 020
4| Midaielyy
¥ ‘E—— e - sag it
( j C c E, C‘J E‘/ r §§
oo 3_[13 s S G My

FIG. 12—DISPLAY BOARD parts placement. The IC is the display segment driver. The transistors are
used in digit multiplexing.

adjusting the offset to zero. Trimmer
R25 is used to fine adjust the AC calibra-
tion with a known RMS value AC voltage
applied to the input. If a calibrated AC
voltage is not available, the pot should be
centered for accuracy. R-E

the offset or zero trim, which is adjusted
with the input shorted. There is a possi-
bility of significant noise pickup due to
the high input impedance of buffer IC7,
so it may be necessary to short the input
pin to IC6 by shorting pin 4 to pin 2 while



UNDERSTANDING DIGITAL ELECTRONICS, Texas Instruments Learning
Center. Texas Instruments, Inc., Box 3640, M.S. 84, Dallas, TX 75285. 265
pp. 5% X 8 in. Softcover $3.95.

Finding out how digital electronics work by using a handheld calculatox is
the goal of this book, and a step-by-step approach explains circuits, from
the most basic to the very sophisticated. Because it is really a self-teaching
course, the book should be read chapter by chapter; self quizzes are provid-
ed at the end of each chapter (with the answers in the back of the book); and
a glossary of special terms and a bibliography are also provided.

THE INCREDIBLE SECRET MONEY MACHINE, by Don Lancaster. Howard
W. Sams & Co., Inc., 4300 W. 62nd St., Indianapolis, JN 46268. 159 pp. 57, X
8, in. Softcover $5.95.

This is not a ‘‘get-rich-quick’’ book, but rather a ‘“‘cookbook’ and guide on
how to turn your own full-time small-scale computer, technical or craft busi-
ness into a successful enterprise. Written in tongue-in-cheek yet down-
to-earth style, the book contains helpful hints on how to reduce your taxes,
not pay a utility bill, get totally free insurance, and many other necessary
adjuncts to running a successful “secret money machine.”

HOW TO BUILD YOUR OWN STEREO SPEAKERS: CONSTRUCTION,
APPLICATIONS, CIRCUITS AND CHARACTERISTICS, by Christopher
Robin. Reston Publishing Co., Div. of Prentice-Hall Co., Reston, VA 22090.
193 pp. 6. X Y. in. Hardcover $15.95.

The title of this book says it all—it is a "'how-to’’ guide for hobbyists and
professional engineers who want simple step-by-stop instructions on
constructing a state-of-the-art speaker enclosure. The book also includes
data on acoustics, planning and designing speaker crossover networks, and
basic woodworking. Dimensional drawings and photographs accompany the
text; and the back of the book contains several appendixes and a complete
glossary of terms.

TAPED EDITING, by Joel Tall. Elpa Marketing Industries, Inc., Thorens &
Atlantic Aves., New Hyde Park, NY 11040. 32 pp. 52 X 8': in. Softcover
$2.

This little book explains in detail all the ins and outs of audio and video
tape splicing. It also gives you helpful tape editing hints such as how to run
the tape backward in order to recognize speech sounds. Other chapter
topics deal with splicing and editing procedures, speech characteristics and
how to work within the limits of hearing sensitivity.

BASIC FOR HOME COMPUTERS, by Bob Albrecht, LeRoy Finkel and
Jerald R. Brown. John Wiley & Sons, Inc., 605 Third Ave., New York, NY
10016. 336 pp. 6': X 10 in. Softcover $5.95.

This book is a self-instruction course in the BASIC programming language
for home computer applications; it does not require access to an actuat
computer. The version of BASIC used is Microsoft BASIC developed for the
Altair MITS. Some of the topics covered are assigned statements, stored
programs and branching; subscripted variables, double subscripts; string
variables and functions; and subroutines. Each chapter contains a self-test
section, and there is a final self-test in the back, together with appendixes
containing lists of computing periodicals, BASIC functions and ASCII char-
acter codes.

S S| MICROCOMPUTER SOFTWARE GUIDE. S S | Publications, 4327 East
Grove St., Phoenix, AZ 85040. 140 pp. 54 X 8': in. Softcover $7.95 (also
available on mini-floppy disc).

This book is a must for anyone planning a microcomputer system for
business, home or education applications. It consists of a listing of over 2200
software programs, alphabetically arranged from ASCII (codes, displays,
etc.) to Zip Code (mail-code sorting & printing). The 236 classifications are
drawn from discs, cassettes, books, paper tapes, listings, pamphlets and
magazines; and the back of the book contains a list of 130 microcomputer
software sources and addresses.

BUGBOOK VIIl, 8080/8085 SOFTWARE DESIGN WITH 190 SOFTWARE
SOLUTIONS, by Christopher A. Titus. E&L Instruments, Inc., 61 First St.,
Derby, CT 06418. 288 pp. 6 X 9 in. Softcover $9.

This detailed treatment of assembly language programming for 8080- and
8085-based computers contains many elementary and advanced instruc-
tions. It analyzes and discusses programming techniques for mathematical
routines, number system conversions, command decoders, arrays and
tables, interrupt programming, etc. Many complete and tested programs in
standard mnemonics are included. R-E

Nohody does it

hetter than\lIZ

ISOTAP Isolation Transformers

MINIMIZE
SHOCK
HAZARDS

Here's new safety for service technicians. Protec-
tion for test instruments. ISOTAP provides AC out-
put voltages isolated from AC power lines. You need
an ISOTAP for servicing any transformerless equip-
ment. Absolutely necessary for today’'s solid state
TVs and stereos. Essential for safe servicing in the
industrial plant, laboratory or technician training
school.

WP-25A WP-26A WP-27A ISOTAP i
275 VA isolated, 400 VA isolated, 400 VA isolated
500 VA direct. Out- 500 VA direct. Out- only. Outputs 25 to
puts at 105, 115 puts at 105, 115 150 Vac in 5V
and 130 V. and 130 V. steps.

$49 $58 $68

NEW Porta-1sotap
WP-28 $44.95
Compact, lightweight unit.
Ideal for TV servicing. Easily
carried for house calls. Has
two fused outlets: (1) Isolated,
150 VA continuous for solid
state TV; (2) Direct, 500 VA,
a convenient power source for
service instruments. Comes
with accessory cords to take
power from TV set back. No
need to hunt for wall outlet.
Weight 8 Ib. Dimensions 3% x
33 x 5% in.

See your local VIZ distributor.

Test Instruments Group
335 E. Price St., Philadelphia, PA 19144

\li

The VoltOhmyst company
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CLASSIFIED COMMERCIAL RATE (for firms or individuais offering commercial products or
services). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or seil 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 bein 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.

FOR SALE

FREE catalog (angtais). IC's, semi's. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada, H3C 1H8. US inquiries.

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

TEST equipment catalog listing used Tektronix,
HP and GR equipment at bargain prices. Price
$1.00 refundable with first order. PTI, Box 8699,
White Bear Lake, MN 55110

NAME brand test equipment. Guaranteed dis-
counts up to 50%. Free catalog. SALEN ELEC-
TRONICS, Box 82-M, Skokie, IL 60077

PRINTED-circuit boards, reasonable. Also, art-
work, prototypes, designs, fabrication and test-
ing. MICROCON INC., Box 43, Glenview, IL 60025

RCA, Zenith original TV parts. Dealer prices, fast
service. Send part and modei numbers. L.I. ELEC-
TRONICS, 981 Sunrise Hwy., Bayshore, NY 11706,
516-666-7360

TEKTRONIX 5440 Opt. 1 60-MHz scope, 5A48,
5B42 $1750. Tektronix DM501 with temp. and
probes, TM504 mainframe, 2 blank plug-ins, flexi-
ble extender cable $550. H-P 5326A systems
counter $550. Wavetek 142 function generator
$400. All excellent with manuals. Call 518-489-
4948 after 6 P.M. Eastern Time.

VIDEO recorders, cameras, blank tapes, prere-
corded movies at low discount prices. MIDWEST
VIDEO, Box 3233, Dayton, OH 45431, 513-227-
7609

NEW. Meter solid-state isolated relay. Control 5§
millivolts 5§ microamperes 1000 ohms DC. Lead
circuit 3 amperes 125 VAC. Write today for facts.
EGYED ELECTRONICS, Box 92, Huntingdon Val-
ley, PA 19006

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
FREE UPON REQUEST!

Send today for FREE copy of
NEW CATALOG WS-79. Address Dept. RE

FAIR RADIO SALES
1016 E. EUREKA « Box 1105 « LIMA, QHIO - 45802

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 iines 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 a 5
6 7 8 9 10
T 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
3 32 33 34 . 35

SENSITIVE converter 1.7-2.4 GHz $99.95 post-
paid. Details for stamp. GW ELECTRONICS, POB
688, Greenwood, IN 46142

PARTS priced to sell—bought at bankruptcy. All
new parts. Guaranteed satisfaction. Send two 15¢
stamps for list. MARCRUM, 513 Pontiac Ct., Madi-
son, TN 37115 (615) 865-7078

SAM’S photofacts original folders numbers 1 to
568 order your needs, will confirm. RINEHART,
241 South West 2nd Street, Richmond, IN 47374

RECORDSAVER, poly-lined inner sieeves, ten
cents each, postpaid, minimum 100. DEO INC.,
Box 4524, Glenview, IL 60025

Burglar - Fire - Smoke
Alarm Cataleg

¢ Billions of dollars lost annually due
to lack of protective warning alarms

FREE CATALOG Shows you how to
protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service

Box 82802  RE-089 Lincoln, Ne. 68501

Ty BIG SCREEN OSCILLOSCOPE
_ -W ==, Converted from ANY Size TV Set...

Hams, Techmicians, Hobbyusts, Broadcasters:
Minor, wvsxpensive chenges convert TV set 1o
super-sensitive testing device. No electronic ex-
periente needed. Follow clesr cut plans. Fully
illustrated. Use 1n workshap, lab, school, ete.
Any size screen . . . . Any siza TV gt

Complﬂe Set of Plans . . . .84,
50 FOR POST & HANDLING)

PASS FCC EXAMS /2

The Originat FCC Tests-Answers exam manual
that prepsres you at home for FCC First and
Second class Radiotetephone licanses. Nawly
revised muitiple-choice axams Cover all aress
tested on the actusl FCC exsm. Pius "Self
Study” Ability Test, Proven! $9.95 postpaid
Moneyback Guarantee

"‘GI‘I‘II'I'!HMJ PRODUCTIONS §

dio £ rpneerng Dismins




AVA'LABLE NOW‘ ONLY53.95

Add $1.00 tor shipping

W SOy k. . PARTS PROCUREMENT PROBLEMS

subsntunon  guide  for  opproximarely
3000 rransistors
* Covers the 25A 250, 2% ond

20 seves FUJI-SVEA Has the Largest Inventory

°* introduchon T inciudes 0 guide ..

e T of Original Japanese Parts Anywhere
A Q0 poge 8% oy Y1 sof

cover book

TYPE 25-UP 10-24 1-9 TYPE 25-UP 10-24 TYPE 25-UP 10-24 S TYPE 25-UP 10-24 1-9 TYPE

2SA 473 L d 2SB 346 30 2SC 693F 20 27 25C 1226A 50 55 .60 2SD 234
2SA 483 4 . b 3 y ! 25C 1237 180 200 225 2SD 235
2SA 484 . . ] I ; ! 2SC 1239 b 270 290 2SD 261
2SA 485 d g 379 70 0 ’ 25C 1279 55 60 2SD 287
25SA 489 ) ] 25C 1306 1.60
2SA 490 ] : 25C 1307

2S5A 493 T 25C 1310

2SA 495 . J ; 25C 1312

25SA 496 k d . . 25C 1313G

2SA 497
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PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Minimum order $5 00 Ohio residents add 4% ssies (sx Add $1.00 postage snd handling IMMEDIATE DELIVERY WITHIN 48 HOURS
Quantity discount prices Ask For Our Compiets Price List Manutacturer Inquiries Welcomed ON ALL TRANSISTORS IN STOCK
All parts guaranteed against factory defect

TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE

Nationwide 800/543-1607 LOCAL 513/874-0220 a Dwsion of Fuji Svea Incorporated
el B . .
Ohio 800/582-1630 874.0223 P.O. Box 10325 Cincinnati. Ohio 15240

Telex 21-4732
Hours Mon Frl 10-7 Sat 11-§

8 661 LSNONY
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PLANS & KITS

SCANNER users—build many useful accesso-
ges. Free kit catalog. CAPRI ELECTRONICS,
oute 1R, Canon, GA 30520

PRINTED circuit boards from your sketch or
artwork. Affordable prices. Also fun kit projects.
Free details. DANOCINTHS INC., Box 261, West-
land, Ml 48185

FREE schematic. Touchlite electronic switch and
dimmer. Send stamp: TOUCHLITE, Box 161,
Plalnwlle NY 13137

ALUMlNUM panels 19 X 6 X ‘4. Perlecl for rack
or custom installations. $6.50 each. RJP SALES,
2360 Rockymont, St. Louis, MO 63136

CONSTRUCTION plans for profitable business
ideas. Catalog $1.00. GARLING, 438 N. Garfieid
Street, Lombard, IL 60148

SpeakerGuts.

@/////////;/-'3
e S - o
% By e

The absolute latest in
advanced speaker techno-
logy. Wave Aperature™
Drivers, the Patented ||
Nestrovic Woofer System, raw
speaker components selected for
their excellence. Horns, crossovers, subwoofers, woolers,
midmnges hom and dome tweeters. Over 30 in all. Build
your own speaker system and we'll provide top quality
speakers and design intormation. Send for FREE 48 page
color catalog from the largest. most experienced speaker
kit manutacturer in the world. DON'T DELAY. Write today!

Jecakerlal

Dept. 8-RE. 735'N. Northlake Way
Seattle. Washington 98103

CHRISTMAS IN AUGUST

DELTA'S FIRST-TIME-EVER SALE! We bring you Christmas
Savings now so you can get more for ygur money than ever-before!

These TV game boards are a fantastic source of
parts as you can see by the parts listed below.
Included with ea. board is step-by-step instrue-
tions for the removal of all these parts.
4001—3 pes.—Quad 2-Input NOR gate.
4008—1 pc —4 bit Full adder C-MOS
4011—3 pes.—Quad 2- Input NAND gate.
4013—2 pes.—Dual D Flip Flop.
4016—2 pes.—Quad Analog swn.ch Quad Mulnplexer
4023—1 pe —Triple 3-Input NA
40711 pc -—Quad 2-Input OR ga
4511—1 pc —BCD-to-7 segment latch/decoder/dnver
4519—2 pc544 Bit AND/ select r $25.00
4520—1 pc —Dual Binary UP cou :
4528—1 pc —Dual Monostable Multlvnbrator WORTH
3401—2 pes.—Quad Operational Amplifier. OF ICS |
LM339—5 pes—Quad Differential Comparators.
LM3()1 A—1 pe—High-performance operational amplxﬂers
NE555--2 pes.—NPN high speed switching transistor.
2N3904—2 pcs.—timer.

2N3906—1 pc —PNP high speed switching transistor.

Also included are two 10K joysticks (which we sell for
$3.95), many cg acitors, resistors, trimmers & diodes.

TREASURE
OF PARTSI!

Counters!

Delta’s

g u,'f 5
~ & original sb.qs
rit:e $13.95

Delta’s original|§6.95 ea.
3 2 for $12

A | -
PuShB.UTTON O With 3 Nixie Tubes!
Assemblles! This counter was orlgmalliI used by a large mfg of copy-

= ing machines. Function: the number of copies desired
This is the top-of-the-line SWITCHCRAFT was preset by dials & the machine then made this num-
multi-gang switch. It has SIX push buttons. ber of copies—displaying the count on the NIXIE tubes.
Button 1 is SPST, momentary switch; and When the preset number was reached, the counter stop-
releases any button that has been depressed. ped the machine. These counters were removed from the
Switches 2 and 3 lock when depressed and copiers & replaced by new models. Input: 115VAC and
release when switches 1—4—5 or 6 is depre- uses 24V logic. This unit contains 5 BEAM—X switching
ssed. Switches 4—5 & 6 are interlocked, de- tubes, its own power supply, plus a 200 VDC & 6.3 VAC
press any one of them releases the others. supply. It contains Burroughs NIXIE tubes, type
Switch 2 is SPST normally open, Switoh 3 B5092A whxch cunentl{)sells for $17 each. We suppldv
is SPDT & SPST normally open Switch 4 diagram of BEAM—X tubes, operating instructions an
some appllcanon data. We are selling these counters at
this low price because of the minor defects that some of
these counters have, Unfortunately we do not have the
time to test or make the minor repau—s needed to make
the counters operational. 6% x 6%2x 11%"”. Wt. 7 Ibs.

| Beam X Tubes worth §50. apxece if you can find ‘em.

40 FOR $6.
-y

is DPDT. Switch 5is DPDT & 3 SPST nor-
mally open switches. Switch 6 is DPDT &
SPST normally open. ‘A fantastic feature
of this switch is that any of the switch see-
tions may bhe removed from its initial pos-
ition and placed on another push button:
and ganged so that more combinations are
possible on any of the push buttons. This

switch has the special SWITCHCRAFT | w‘—

LOCKOUT feature which K\'events opera- |

tion of more than one button at a l ‘“gv L ol
.

time. Switcheraft catalog price (in 1976) |
% OFF! 18
1, OFF! Momentary = 7 i ]

was $29 48. Delta’s original price $6.95.
Push Button Switches | ﬁpo I Bonanza
Delta’s Thxs switch is the same physical shape as N . N
one shown above, except this momen- We have acquired the entire inventory (2 million pieces)
| Ongmal ta.ry switch has only TWO switches. Com- anged pots from one of the largest makers of auto-
mo ile radpos in the country. There are 2-gang, 3-gang.

price PAct low-silhouette desi Only 1% H
&3 5/8" behind panel. lﬁl\‘mger on 5/8” 4-gang, 5-gang, and 6-gang pots: almost all also include
center< Features 2 momentary switches. line switch. These are made by C-T-S {American made).
The first is a momentary on-off switch. All the popular resistance values, tapers and many of
Second has 4 functions, the 1st is a mom- the pots are tapped. Any one of ‘these pots would cost
vou mare than the whole package of 18 pieces.

entary on-off, the 2nd is a SPDT, the 3rd
& 4th section are DPDT momentary. The wow. Less Than 17¢ Each’ 3
CopgerClad PCBoards! NEW MAIL-ORDER A.DDRESS

catalog price is $9 ea. No. 84128 |

! le-s:ded copper

s soaxséngn reverse side: sl 3

] Delta price $2.ea. |

2x 18", single-sided, COpper

?lgdssz.}fzpprlo; 1-0z. of copper. Reverse

side 1/16”" G- 10 glass epoxy bo %3 -

(With oles) riginal Delta prige

- DouELE ZIDED

X doubleslded copper
12XI§ -oz. of copper each

dad boar( ()
1/16” G-10 glass epoxy 2.5
?Ifllg }:)c;,l?;) Original Delta price $5. ea :
16x1’1" doub]e—s:ded copper
g:d szvx‘t;lﬂapprox 1-0z. of copper each

176 SECOND AVE
WALTHAM, MAS
02154
side. over 1/16” G-10 glass epoxy.

S9e0ies). Original Delta price $6. €3, TEL. (617) 388- 4705

Waen in our area, 1, northeastern Mass. or southern N.H. visit our veraxl at 7 Ogkland St., Amesbury, Mass.
CIRCLE 8 ON FREE INFORMATION CARD

ELECTRONICS

ELECTRONICS “Gas” detector plans including
IC amplifier. Detects carbon monoxide, propane,
natural gas, smoke, etc. ideal for Home, Vans,
Autos, RV's, Boat Bilges or for controlling Vent
Fans, Garage Door Openers, etc. $2.75. JR
INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614

NEW modern design specialties for hobbyists
and kit builders never been on US market, featur-
ing professional quality PC boards and compo-
nents for outstanding performance at economy
prices. Write for free catalog. LORS ASSOCI-
ATES, Box 518, Berwyn, IL 60402

CHARGE! Build your own negative ion generator
and save. Plans $5.00. LUNATRIX, P.O. 891,
Yucaipa, CA 92399

GRAPHIC EQUALIZER

TWELVE bands/channel $100 kit still available:
See May 1978 cover story. Complete instruc-
tions, reprint review $2.50. Free information.
SYMMETRIC SOUND SYSTEMS, 1608 South
Douglas, Loveland, CO 80537

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-RE8, Tustin, CA 92680

UNDERSTAND digital electronics. Programmed
learning courses. Design of Digital Systems, 6
volumes, only $19.95. Digital Computer Logic, 4
volumes, $14.95. Both $29.95. Free details. GFN
INDUSTRIES, Bldg. 7-20, 203 Loudon Road,
Concord, NH 03301

FORTUNES made in Real Estate. Book tells
secret guidelines. $3.00 plus 30¢ postage. DEB-
LEN’S SPECIALTIES, Dept. RE8, 2300 W. Pleas-
ant Valley, Parma, OH 44134

EARN high school diploma, spare time. College-
recognized. Credits given for previous courses,
job experience. Low tuition. Exams repeated free.
Individual counseling. State registered. CAM-
BRIDGE ACADEMY, Dept. RE-1, 409 E. Osceola,
Stuart, FL 33494. Toll-free 1-800-327-8103.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of 8mall Electronics Manufacturing
Business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY
11235

LEARN to repair PLL or crystal synthesis CB for
profit, 30 PLL's covered. Send $12.95 for instruc-
tion book. A.P. SYSTEMS, PO Box 488, Milford,
PA 18337, Dept. RE

WANTED

ELECTRONICS technician to repair musical elec-
tronic equipment (amplifiers, synthesizers, etc.).
Salary commensurate with ability. Send resume
to: ACE MUSIC, 13630 W. Dixie, N. Miami, FL
33161

RADIO and TV tubes 1938 to 1978 $1.00 ea.
PRELLER TV, Augusta, AR 72006. (501) 347-
2281.

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-T, Box 248,
Walnut Creek, CA 94597.

BREATHE REFRESHING $129.00
“VITAMINS OF THE AIR” O—r
with an amazing Sonats 1160115

NEGATIVE ION vascinétlng
GENERATOR details to
ROOM-PORTABLE-CAR GOLDEN
UNITS, TESTERS AND ENTERPRISES, INC.
ACCESSORIES P.0. Box 1282-RE

(Dealer’'s Wanted) Glendale, Arizona 85311




For will call

Same day shipment. Firstlir e parts onty.
2322 Wals

Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices.

INTEGRATED CIRCUITS

P.0. Box 4430E Santa Clara, CA 95054

only: (408) 988-1640
h Ave.

ELECTRONIGS
CLOCK MODULES Compiete alarm clocks
ready to hook up with trenstormer and
swichés. Very compact with 50° and
9.95 84" dignts.
12.95 MA1002A, € or E .50 B.95
1250 102P3 Transtormar 2.28
16.50 MA10104, C ot € .84 11.95
13.60  102P2 Transtonmer 228
e ram 7a€a8 1 Special lranslormes and six
7498N MI303N e 7 suae'-cvff o brotie SRS whespurchased
Lty A y 74090 1 TUP PN UP aSops car module 3¢ :
;:;én ; m‘ai é ;:E?ga 3‘ 1 -1 ;f & areen fluor. display 15.95
131, 16 28 .42
Figon 200 LMiase g e FO I B B L 1) “oaw o0 erype 012
74908 4 LMIgoD 175 14L1Ts 135 % 3w 51 e B R et ek
75920 3 M2 750 Jai92 183 3 et wre wrap e 100 per e 015 Spertype 675
74538 A M188§ .0 740905 3 14pn
RCA Cosmac Super Eif Computer $106.95 149N & M 17 s 3 PO (AT
1 N . R TFAI00N 90 M2502 1. 746914 56 key ASCH keyboard ki $67. 50
Compare leatures before you decide to buy any  board displays provide qutput and optional high o PR a0 7432 YL e M p0ara o
other computer. There is no other computer on  and low address. There is a 44 pin standard 71230 w3809 Ly i P i 030 Encosure 148
the market today that has all the desirable bene-  connector for PC cards and a 50 pin connector for Tiiin 8 NSO 8 pcse S 0w Wm0 »
fits of the Super Elf for so little money. The Super  the Quest Super Expansiop Board. Power supply g B O TR Green. Yelow 018 2
Elf is a small single board computer that does  and sockets for all IC's are included in the price iy Lot Ne ey 100 boss AYenon o3 e, Grange, Yeiow Jumho
many big things. It is an excellent computer for plus a detailed 127 pg. instruction manual which Faidin 7 Besorv i (R - T 1O Mo Tips 85 25
training and for learning programming with its  now includes over 40 pgs. of software Info. in- Dt 7 Nens ] 3 erom it M e
machine language and yet it is easily expanded  cluding a series of lessons to help get you started L] S uf] A, Riss] Compe el breidtond s il
with additional memory, Tiny Basic, ASCHl and 2 music program and graphics target game. sy 118 a8 % 412 Nozs 123 g e
Keyboards, video ch 9 ele. R , other computers only offer Super Eif Tiion 0 % b1 D N i e, ol
The Super Elf includes a ROM monitor 1or pro- features at additional cost or not at all. Compare E R LB o propNeaIn 375 e o Genaral purpose o medi
gram loading, editing and execution with SINGLE  betore you buy. Super Eff Kit $106.95, High feEl il L LRS- 0 RD PR G
STEP for program debugging which is not in-  address option $8.95, Low address npllon 743678 A aDICORVERTER) S8 169 DMBSTY 33 compactcise Swches hom £ 16 ¢
cluded in others at the same price. With SINGLE  §9.95. Custom Cabinet with drilled and labelled 741500 TTL 8700y 1795 MOSMEMORY AM  Soam: AN comutersoms
STEP you can see the microprocessor chip opera-  plexiglass front panel $24.95. Expansion Cabinet rgsoon s e S ] § @bime 00 4K EPROM Ke 1
ting with the unique Quest address and data bus ~ with room for 4 S-100 boards $41.00. NiCad Labsoan e %2102 160 carstas Extenger Board wiconnector 1250
displays before, during and after executing in- Battery Memory Saver Kit $6.95. Al kits and 760300 g0 e o2 125 pM e ™35 00
structions. Alsp, CPU mode and instruction cycle  options also come completely assembled and A 702 1 o 3B i 425 Adstiona rve Kr 41500
are decoded and displayed on 8 LED indicators.  tested. s B s e B oo B e e s
An RCA 1861 video graphics chip allows you to  Questdata, a 12 page monthly software publica- Tiseo 2SR GO o[ e e B 1 SR wom, Pustouron | 27
connect to your own TV withan inexpenslye video tion for 1802 computer users is available by sub- 7S50 z G e, P smewm 4 Enonter 0015 692
modulator to do graphics and games. Thereisa scription for $12.00 per year. 745300 30 CD40s 190 MMs280 00 3Emiaw a0 30N Unvenal
speaker system Included for writing your own Titsrsn R 2 Wi S0 GhmMi 1B Operate 518 Vor OC 0 5 M
music or using many music programs aready | Attention EIf Owners AR5 e Bih IR fma 18 RSyt
written. The speaker amplifier may also be used N ducts in-hard and soft 74 595M 189 (04011 5101 1 SO M 4 Paeatranics 100A Loglc
to drive relays for control purposes. Ewiprocucisininalowareraniisowalk Tasion p @ 2 oo ST 4% b T s
coming soon. sy 3 1028 : Dxpander 1 s229.00
A 24 key HEX keyboard includes 16 HEX keys 74L8132N 7 8&81; '2 HOD165-5 ?4?332&"»}»11 o s Moo, 150 Bus :
plus load, reset, run, walt, Input, memory pro-  Tiny Basic cgssette $10.09, on ROM $38.00, e 2 A L A e S
tect, monitor select and single step. Large, on  original EIf kit board $14.95. TSN o 4 gehesna . G T I 1
X . 74LS162N 1 cmo;u 102 4100 i c?: :;c:);s 275 rmusmmms )
% Super Expansion Board with Cassette Interface $89.95 T oz . o L e et ]
N . . . N F4LS190N 06 N
This is truly an astounding value! This board has  Improvements and revisions are easily done with "f’ ggu 19 53§§§3 M::g?? 3 KEYBOARD ENCODERS :gvszsco'nm—.n plug 317
been designed to allow you to decide how you the monitor. If you have the Super Expansion oy % e v Muissiz 9 M st §§s 1 LT e watong 3
want it optioned The Super Expansion Board Baard and Super Manitor the monitor is up and . i WS4 90 740922 0 e i 2.
comes with 4K of low power RAM fully address-  running at the push of a button. A5 0 Cp029 1oy MMEs Jacezs 3% -
able anywhere in 64K with built-Iln memory pro s oAl et g e 52 g los an
s h a i i Pa CA308 1 1 04035 1 Ml 2.9
tect and a cassette interface. Provisions have 2:] der()ﬁ?ml:f ';dn nosptw:ﬁs I’r:"clluggn dsgll(gl '?,‘1’:' G 19 G o Mg s TR MM B,
been made for all other optiops op the same : . hey meuwm CDéoes i T A I DR ookt
J Wy vl ; altow easy connection of an ASCI| keyboard to the MA0SH et 1] S A e i o B S
board and it fits neatly into the hardwood cabinel iy 4 5ot “RS 232 and 20 ma Current Loop for by EDaoa 16 cooie Keer 803 1050 OUATT0  CMGG a0 1
alongside the Super EIf. The board includes slots LM3osN 8 Coane WUS3TSAAN e g TR e |
teletype or other device are on board and if you LM309H D405 MMB37588/N %
for up to 6K of EPROM (2708, 2758, 2716 or T MIO9K 1 0405 1 7205 NO35E & X
j need more memory there are two S-100 slots for LM311H o4 i -2 TRANSISTORS FNDSOO'S07  CC/CA .
2716) ana is fully socketed. EPROM can be used  g2i0 gam gr video boards. A Godbout 8K RAM ik 232 g i 153 I 9 Nosoeor  coiea 333 7
. . y A or vid b 318 735 GDaoe i N2222A 1 C
for the monitor and Tiny Basic o Other purposes. ¢ ig available for $135.00. Also a 1K Super Bmes  Ts chies A N 0 3dat e
4 IK Super ROM Manitor §19.95 is available as  Manitor version 2 with video driver for full capa- IM30G12 T80 coagr 58 DSOOsECN 2N2907A 35 068 Fuorescen 1
an on board option in 2708 EPROM which has  bilty display with Tiny Basic and a video interface a20ts 0 ol WICROPROGESSOR H360% 20 o iiomatom 10
been preprogrammed with a program loader/ board. Paralle] I/0 Ports $9.85, RS 232 $4.50, mgm??};ez 60 Cpagy! %00 L ey Bt oes %
editor and error checking multi file cassette TTY 20 ma I/F $1.95, $-100 $4.50. A 50 pin CMIT15 iy VI3 Boaoawman 695 aNas T3 5
read/write software, (relocatible cassetie file) cannector set with ribbon cable is available at i 13 coaoes 2 oo TR SN § e e s
another exclusive from Quest. Itincludes register  $12.50 for easy connection between the Super R I &l % et . I
save and readout, block move capability and EIf and the Super Expansion Board. sy 1 Dty 35 e LN v En w3
o N N . . ) - 1 B 5800 40 FL
video graphics driver with blinking cursor. Break Tha power Supply Kit for the Super Expansion [M340K 24 5 & 228 ey vk
points can be used with the register save feature s 2 (a5 s 8251 0 Connctors AS232 6100 v 3
Board is a 5 amp supply with muttiple positive and 2 253 10. P Submmlatures
CD4% 2 25 7700 S0V 2
to isolate program bugs quickly, then fallow with mem % 125 CDast ¥ 255 | B25P 295  BO0O 55V 2
e step. The S M n negative voltages $29.95. Add $4.00 for shipping. MMOT-15 1% ot ! 257 ’ mss 59 0o e
single step. The Super onitor is written witl Prepunched frame $7.50. Case $10.00. Add $1.50 (M340T-18 135 CaE20 102 8259 1 Caver 1,50 12000 v 3
subroutines ailowing users to take advantage of for shipping t;g:g{gh & cmszg 1 ;gggg; :;:i- i 3?537 Compiste Set 33 35000 2§
monitor functions simply by calling them up. ¢ M350 750 Goi B e 1150 DEas 135 3000 W80
LM370 115 04566 2 COP1802CD 19, DA1SP 210 80000 40V 6.
[tk 300 Cpassd i e 2.0 0SS 330 I o om
. F . 1
Auto Clock Kit $17.95 Digital Temp. Meter Kit $39.95
OC clock with 4-.50" displays. Uses National Indoor and outdoor. Switches back and forth. ti-voit Computer Power Supply & Stopwatch Ki $26.95

MA-1012 module with alarm option. Includes
light dimmer, crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere.

RCA Cosmac VIP Kit  $229.00
Video computer with games and graphics.
Fully assem. and test. $249.00

AN VIP options avail. week deliv.

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays. 5314 clock chip, trans-

to crystal time base. Qutstanding accuracy. Kit
includes: PC board, IC, crystal, resistors, ca-
pacitors and trimmer.

TERMS: $5.00 min. orderU.§

Beautiful. 50"°"LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure — 100° to
+200°F, tenths of a degree, air or liquid,
Beautiful woodgrain case w/bezel ~ $11.75

I
BVES amp, +18v .5amp, 5v 1.5 amp, —bv Full 'six digit batzery
.5 amp, 12v .5 amp, —12 option, +5v, +12v
are regulated. Kit $29.95. Kit with punched frame

$37.45. Woodgrain case $10.00.
Video Modulator Kit $8.95

min., 59 sec., 99 1/10

3.2768 MHz crystal accuracy. Times to 59

and Tay|or. 7205 chip,
case. Full instructioris.

operated. 2-5 volts

0 sec. Times std., split
all components minus

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. $7.25

Convert your TV set into a high quality monitor Hickok 32 Digit
without affecting normal usage. Complete kit

with full instructions.

accur. Resistance 6

PROM Eraser wil erase 25 PROMSs in

2.5 MHz Frequency COumer Kn

Complete kit less case

erl‘%, %" LCD displays,
rarije. $69.95.

Batt/AC oper. 0.1mv-1000v. 5 ranges. 0.5%

ohm-20M ohm. DC curr.

LCD Multimeter

low power ranges 0.1
.01 to 100ma. Hand
auto zero, poiarity, over-

30 MHz Frequency Counter Knl

bler $85.00, 8K Basic interpreter $100.00.
Power supply assem. in case $60.00. AIM 65 in
thin briefcase with power supply $485.00.

. Funds. Califresidents add 6% tax

Y / 15 minutes. Ultraviolet, assembled $34.50 :
former, all components and tull instructions. - Complete kit less case $47.75 $-100 Com h‘Juler Boards
Orange displays aiso avail. Same kit w/.80" M Rockwell AIM 65 Computer Prescaler kit 0 350 MHz $19.95 8K Static RAM Kit Godbout $135.00
displays. Red only. $21.95 Case $11.75 6502 basea single board with tull ASCII keyboard = G 16K Static RAM Kit 265.00
- : and 20 column thermal printer. 20 char. ai- i 79 IC Update Master Manual $3500 § 54 Staiic RAM Kit 423.00
60 Hz Crystal Time Base Kit $4.40 phanumeric dispiay, ROM monitor, fully expand- @ Complete I€ data selector, 2500 pg. master ref- 32K Dypamic RAM Kit 310.00
Converts digital clocks from AC line frequency able. $37500 4K version $450.00. 4K Assem- erence guide. Over 50,000 cross references. free 64K Dynamic RAM Kit 470.00

update service through 1979. Domestic postage
$3.50. Foreign $5.00. 1978 IC Master closeout
$19.50.

8K/16K Eprom Kit (les
Video Interface Kit
Motherboard $39.

s PROMS) $89.00
$139.00

Extender Board $8.99

FREE: Send for your copy. of our NEW.1979

B d Mast
ankAmericard and Master Charge accepted. QUEST CATALOG. Include. Z8¢ stamp.

Shipping charges will be added on charge cards.

661 1SNONY
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g | P1 1 03A S~10016K BOARD NIXI E 38c % w3008 LI e
ra 181 1024%1 Dynamic ASSEMBLED & TESTED vco Waveform Gen it 60
7410 16| RAM o oed wisine 3275 1M306H/N 1.50
7412 .25 Az_c ["“,'[huuﬁuu“ x LM3078/N .35
76413 .40 T BURRDUGHS 7 8 LM308N .95
7416 .25 741 Pc ﬁ"llauu.uuuuut LM309K 1.25
7420 .16 X [ MAL% 1024 X8 EPRM t:g{g: 1.;2

7425 .28 1} _ .
1626 | MINI-DIP DP AMP ' 29C ! $1.25 | 2s0ns $8.50 juowrs 12
7430 :16 ™ LM320T15 1.25
= = LM300H 7114 A APPLE 11 PROM 999 ot
7440 .16 § VOLTAGE REGULATOR Ly340TS 1.25
7445 =75 $1OO PERMITS THE ADDITION OR REPLACEMENT 80 ’El‘:g:g;g ii;
g} e - OF APPLE FIRMWARE WITHOUT PHYSICAL IAMP he o
7474 -35 823115 otiveo | REMOVAL OF THE APPLE ROMS. 3HT1 100 VOLT LM566 1.65
7475 .49 e PRGN 60 un 95 LM7LIN/H .39
i [IRETOem g el sNEWe | 37995 | v wae moce g0
7486 339 = - LM733N .95

- 741N/H .3
= “TLM305H 7., | J8TIA ARITHMETIC | T702A i o
rase al s R D) PROCESSOR | 7466 tpRom e &
795 65 T0-99 75C |  BASED ONAMD'S AMS511 $395 } aos .95

el =32 % ADD ¥SUBTACT » MULTIPLY ¥ DIVIDE e
w21 748201 TRIG +RODTS »L0GS _ULN200T |
74155 75| 256X1 Static RAM $40000 High-current Drivers. 1, 50c ‘85
74160 ] sons $1.95 3 Darlingtons 75¢ | 2004 6/1.00
74165 .8 2N3906 6/1.00
T v T Calcul SOROC | 415280 _w TALS2AA| i i
rota1 Les . alculator| tepmiNAL | 7415245 STOCK 741 S373{ wrasss 120

65| 16K EPR $38.50{ creoiT carp size N 74LS374 i $245 ’

MISC TTL W/ —— DIODES

. =P MEMOR 18914 /1.
§§§§§ %E MC1458P AuwMAnr:ﬁ;T-on <010 120 2505K ¢ ;§zggg gﬁgg
1 1,55 | DualOp-Amp $74g_00 512 X1 DYNAMIC 18007 10/1.00
e 2075 240 $19.95 SHIFT REGISTER 194148 20/1.00

63011J| 20.000. | CONCORD 78H05 | 8amp

256xa | wetih | COVIPUTER COMIPONENTS |2z | SCR

25ma | : REGULATOR
1971 South State College-Anaheim, Calif. 92808
p$n o M Visa- MasrerCharg:g AP S Minimum Order-10.00 I TR ISEKG 2?[;104\?2 ﬁ

Check or M.O. _ Add 1.00 for Frt. I
1 65 $165 No COD (7]4) 937-0641 Cal.Res. add 6% $495 50 "
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Electricity from the sun.

5 Volt panel Yz amp $50 2.5 Volt panel 2 amp $40
GIANT 3%z inch cell, delivers 1 amp $8.50

Above cell with special motor & prop, runs in sun $10.25

’- AT AT

" (800) 423-5387
CA, HI, AK:(213) 886-9200

Your No.1 Source for Computer Electronics

LOW PROFILE BASE &
Cat No. PV305
ﬁﬁ\s $10.50

STANDARD BASE
cn No. PV300
BASE TRAY N
Cat_Ng. PV312 N AR A
[] $'osd s550

LOGIC power supplies, unused, solid state construction.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Voit 25 amp $45
5 volt 35 amp $50 12 Volt 15 amp $40

9 $10.50

Govt surplus walky
talky, used cond.
47-55.4 mc range.

SIANDARD VISE HEAD
No. P

RADIO-ELECTRONICS

[
N

BASE MOUNTING CLAMP NG Cat
E N A USE HEAD e i1 Ant. $5 each extra.
ST $11.25 With data.
$25 ea 2 for $45
HORIZONTAL VISE HEAD PC BOARD visEs \,
S 51200 &1 Ne Pvaid §ine s)(g‘; $ers AN/PRC-6 f

IC Sockets
Penny-A-Pin

* Texas Instruments
* Solder tail

® Package quantities only

Order by Cat No. 1117 and
pins

8 pin
14 pln
16 pin
18 pin
20 pin
22 pin

20 for $1.60

Pay by check, COD,
or Mastercharge.
phone or mai

clude phone number

dering from.

Visa,
Order by
Please in-

and

magazine issue TR,
[ add SZ

for shipy mg/handlmil ;
ar

for air. Foreign: add

surlace, $6 for air. COD'’s

also add 1.

Guaranteed

satisfaction for 120 days or

your money bas

Send for
FREE CATALOG
Featuring

The best selection of computer
accessories add-ons, hmny
fresh IC’s, led’s, semi's, soft.
ware, 4 ads prototyping
aids, books. test equipment,
and more!  Always updated!
Dozens of new products every
issue!

19355 Business Center Dr.
Northridge ™ 91324 6R8
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SEE IN THE DARKNESS

IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.

Requires 6 volt DC btry.
$250

Shipping éxtra on all merchandise |

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
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DIGI-KEY

CORPORATION
Quality Electronic Components

TOLL

1-800-346-5144

FREE MN., AK., HI. RESIDENTS 218-681-6674

DON'T FORGET OUR 1.C'S o RES|STORS o TRANSISTORS o CAPACITORS o DIODES o I.C. SOCKETS & PINS o SWITCHES

CO CLOCK MODULES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES
Dls UNTS WHEN COMPARING PRICES DATABOOKS e HEAT SINKS o WIRE ¢ TOOLS... AND MORE...WRITE FOR FREE CATALOG.
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a2 b 210 - h po pping and
;’ :LL;QR7 0.00 dd $0 00.00 9 ) 0 U 20
0 s44 95 00.00 0 accomparties ord 000.00 & Up 3 252 Biglkey stocks the S 1o, AT A -
. K2 2 Entire AP Line 2w Bosov s 380 20
B a” cpupé LB z Z'ni e ANDED Orders Atc-pv'u =y Phona or Mail g o 2 ig 0
BIDIRCT 04 05 ORVeR HH =k : VISA  MosterCharge ¢ VIS, COb + Check * Money Ordor 9 PREZ R R 1
CLOCK GENER, $ 325 ] S f.O.Box 677, Thief River run.. Minn, :em\ {218} 681-6674 8 v s 0
it conRouL 5 .00 [ 2090PVC 2.50/100°10.00/ i el e
COMMUNI(MIONS Trswace 510,50 [ 2299PVC 2 80/100'31.25/ 500 R~ 4 >
8 PERIPHERAL INTERFACE $10.50 JlL2490PVC 2.80.100'11.25 sy 2 Sd 5% cC
. 2K EPROM 1 USEC $ 875 = . ] w& 5 f'{, e O
2708 GK EPROM 450 NSEC $18.75
2102AN. 4L 1K (OW POWER 450 NSEC RAM s V.69 DIGI-KEY ) - w‘ E N ow in i (=
SC/MP § VOLT SC:MP CPU 5 9.95 Means ARPORA r ¢ s 4 Bw
MICPOPROCESSOR 1 76 MH.2 CLOCK 40 DIL _ $24.9! ¢ W W 1 B® w
'mu Bir Stotic Rom (756x4] v y c vl aal g —
ir Syotic Rom (756 §0s 240
Addressoble Lotch D 1.90 TO" Free Dua P 0 1 ) P W ou i @
owon T3¢ Bpeler ot Rom B bDlv 1,95 - o o g A0 ¢ W w W =
2-In NAND DT Gote 2 Wats R AR0XS : 670 o (R I ©
3 _mv B W w9 ~
©

®
~
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y Digital TELEPHONE/KEYBOARD CHIPS
7400 TTL ’ﬁ EX ITI N N W igita AY-5-9100 Push Button Telephone Dialler s14.98
Y SN7470N 29 /) f AY-5-9200 Repertory Dialler 4.
! sureray L JE600 HEXADECIMAL Thermometer Kit | V28500 SRS Whorteonertor P
SNT400N 16 SN7473N ,35 SN74160N .89 AY-5-2376 Keyboard Encoder (88 keys 14,95
SNIOIN 18 SNTATAN 35 SNTABIN g9 ENCODER KIT pra—— HDO165 Keyboard Encoder (16 keys 7.95
SNT402N 18 SNTATSN 49 SN74162N  1.95 ey 740922 Keyboard Encader (16 keys| 5.95
SNTA16N 89 :
menon o wmo . tmey 8 #8 o fow s i Y (CM CHIPS
SN7405N 0 SN7480N 50 SN74165N .89 Hpeessuiisy ICM7045 CMOS Precision Timer 24.95
Srow 59 SN 99 SNTATBEN 125 12 e DEnaiese it \oneielog b, 1CM7205 CMOS LED Stopwatcn/Timer 19.95
i 1 ¥ stable operation 50
SN7407N 2 SN7483N 59 SN74167N  1.95 « Deboonce creun provided for al 19 1CM7207 (S)scnlla(ol C%""[?”e’[ 1; &
SNT408N 20 SN7485N 79 SN74170N  1.59 keys lCMT?OS ceve‘?GDena ? ounter e
SNILoN 2D At o AL « LED readaut to verly eniries Voo o = N 1EM720; lock Generator :
o 3 il W N s o Easy mtertacing with standard 16 pn | g9 — NMOS READ ONLY MEMORIES
SNTAIZN 25 SN7491N 59 SNZATTSN 79 10 connectay =Dual sensors—switching contral for In- 1 WCMB571 128 X9 X 7 ASCII Shifted with Gregk 13.50
SN a8 SNTaGN 43 SNAITeN 79 » 0y +5VDC requred for oferalons | goor/qutdoor or dual monjiogng MCM6574 128 X 9 X 7 Math Svmbol & Pictures ~ 13.50
SN7414N g SN7493N 43 SN7a17IN 79 FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD A m R ) 13951';"/ USRS 1000 § MCMESTS 128 X § X 7 Alphanumenc Control 13.50
SN7418N 25 SN7494N 65 SNT4179N 1,95 | Tne JE600 Encoder Keyboard provides two separate hexadecimal «Accuracy: +1°nominal Character Generator
SN7417N 25 5N7495N 85 SN74180N 79 dipits produced from seGuential key entnies to aliow direct prog- | »Set for Fah renhelt or Celsius reading MISCELLANEOUS
SNT420N 2 SNT4%N 65 SN74181N 195§ ramming for 8 bt microprocessor or 8 bt memory arcuts Three | @Sim. wainat case - AC wall adaprer incl
SN742tN 29 SN7497N  3.00 SN74182N 79 | (3) additional keys ace provided for user operations with one naving | *Size: 3-1/4""H x6-5/8" ' Wx 1.3/8" TLO74CN Quad Low Noise bi-fet Op Amp 2‘28
SN7422N 39 SN74100N .89 SN74184N  1.95 | 3 pistable ouput available. The outguts &r8 latcned and monitored TL494CN Switching Requlator 4.7
SN7423N .25 SN74107N .35 SN74185N  1.95 I it LED readouts. Also nciuded is a key enlry strobe 339 95 II;ACZSCP gmgﬂi: ?g}ﬁhg)rqesﬂe?ula!or 1;.92
SN7425N 2 SN74109N .59 SN741B6N 995 JE300 i ) f
2 oigfoio.o d g 5H90 Hi-Speed Divide 10/11 Prescaier 11.95
:m:?: ;g ::;:::x ‘:gg gx;::gg: 33? JEBUU Qe dasmmBr $5g 95 2N33 q ;nol%-[]arh ton gmo -Isolator 1;28
SN7429N 3 SNT412N (39 SN7A19IN 125 MK5024 op Octave Freq. Generator |
SNP3N 20 SNZ4120N g SN74IS2N 79 D|SCRETE LEDS qb TIMEX T1001 DS0026CH nﬁu 2-phase MOS clock driver 375
SN74328 25 SN74125N .49 SN74193N 79 LIOUID CRYSTAL DISPLAY TIL308 7 red num. display w/mleg fogic chip 12 gg
SO S v o T 1257t o vty I‘J,C&?.i’éps»%“foﬁc Bogk (Speciall 395
SN7438N 25 SN741. T 1 FIELD EFFECT I,
XCSS6G green 481 XC200R red 581 LO110/111 3% Diglt A/D Converter Set 25.00/set
Sraw  m Smam St g0 | KCSS6Y yelow 481 XCaudn green i " d e SN 76477
SNTs4IN B9 SNP4I 2095 SN74198N 149 | XO556C C'Bf.’dl 481 XC209Y  yellow " LITRONIX 1S0-LIT 1 SOUND CENERATOR
SN7442N .49 snmﬁu 2.95 ::;:;ggg 1 32 T 2{08% 2. 51 185" dia. = ." ,. Pm;m Transistor Opto-4|sozl;mr GEnerates ComplexSaUnds
74 SN74144N 95 . ame as 20r
gﬁnm ;g SN74145N ? 79 SN74251N 179 XC22G  green 4/51 igg%gg ;e’ge" 4@1 (Sam ey FE) Low Power - Programmable
SN7445N 75 SN74147N  1.95 SNT4279N 79 XC22Y  yellow 4181 YCeogy yeliow 4/81 2 /99 ¢ 5 eac h
SNT446N 69 SN7414BN 129 SN74283N  2.25 70 dia. XC526C  clear 4/81 40IGIT = .5" CHARACTERS
SN7447N .59 SN74150N .89 2:;‘;:;: ggg MV108  red 4781 190" dis ;soﬁif frzv:N:t:ngE TV GAME CHIP AND CRYSTAL
SwradeN 79 SNZ4ISIN 50 { ; 085" dia. : ’ o AY-3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal
el i e 5 St S MVS0R, 188 Gal ig”:(ﬂi rergen %g: DG oo inciudes score display, 6 games and select angles, efc. 7 95/sel
SN7451N 20 SN74153N 59 SN74366N &9 INFRA-RED LED XoH1y g b 4781 T1001-Transmissive $7.95
SNIGSIN] S N o 14181 16" fat YCTC bear 481 | TI001A-Reflective 825 XR205  $8.40 Saeaezce 150
SN7459A 2 N741S6N 79 RIS 440
SNT460N 2 SNT4ISTN 65 SN74303N 195 DISPLAY LED S W32 155 JE2206KA 14.95 §§§.§8§ 2 gg
XR-L555  1.50 E2206KB 19.95 1
— TYPE POLARITY HT PRICE TYPE POLARITY 1 NTO ng; 555 ‘39 )J(RIBOO 320 XR4136 1,95
04000 23 c/Mos 04070 55 ) MAN Common Anode-red 270 295  MANG6730  Common Anade-req + 1 56 XAsgs 1 R2206  4.40 XR4151 285
04001 bl €D4071 23 | man 2 5x 7 Dot Matrix-red 300 495 MANG6740  Common Cainode-red-DD 560 9 | JRsrce 99 XA2307 388 XR4134 405
CD4002 23 CDa028 .89 CD4072 49 § MAN3 Common Cathode-red 125 25 MAN 6750  Common Cathode-red = | 560 99 XRB67CT 1:25 XR2208 5:20 XR4202 3.60
CD4006 1.19 CDA029 1.19 CD4076 1.39 § MAN 4 Cammon Cathode-red 187 1.95 MAN 6760  Common Ancde-red 560 99 XA130P  1.30 XR22 175 XR4212 2.05
CD4007 25 £D4030 49 CD4081 .zg MAN ;e Common Ano::-urﬁen ggg |.§g gf;:j‘svso g:mmg: xmdooe;ed i ,ggg gg XR1468CN 3.85 XR2211 525 XR4558 75
CD4009 49 CD4035 99 CD4082 2! MAN Common Anode-yellow mm 10de-r¢ 1488 1.39 XR2212 2.35 XA4739 1.5
C04070 a9 C04040 1.19 04093 99 | MAN7Z  Common Anode-red 00 99 DL7od Common Cathode-red 300 o | hlde 1% Moo 4a% XRaTH 147
C04011 23 CD4041 1.5 CD4098 249 MAN 74 Common Cathode-req 300 1.25 bL707 Common Anode-red 300 99
CD4012 25 CD4042 9g MC14409 14.95 MAN 82 Common Ancde-yellow 300 99 DL728 Common Cathode-red 500 1.49 DIODES TYPE VOLTS W PRICE
CD4013 39 €D4043 89 MC14410  14.95 | MaAN 8¢ Common Cathode-yellow .300 9 D74t Common Anode-red 600 1.25 INDO2 100 PIV1AMP  12/1.00
C04014 139 CD4044 89 MC14411 14.95 § MAN 3620  Common Anode-orange 300 99 DL746 Common Anode-re¢ + 1 530 1.49 TYPE  VOLTS w PRICE 1N4003 200 PIV 1 AMP 12/1.00
CD4015 "VQ CD4046 179 MC14419 4,95 MAN 3630  Common Anode-orange = 1 300 9 DL747 Common Anode-red 800 1.49 IN746 3.3 400m 4/1.00 1NA004 400 PIV 1 AMP 12/1.00
CDag16 ‘ 49 CD4047 2.50 MC14433 19.95 MAN 3640 Common Cathode-orange .300 99 DL749 Common Cathode-red = 1 630 1.49 IN7S1 5.1 400m 4/1.00 1N4005 50D PIV 1 AMP 10/1.00
CD4017 1.19 CD4048 1.35 MC14506 B MAN 4610 Common Anode-drange 300 99 DL750 Common Cathode-red 500 1.49 1N752 5.6 400m 4/1.00 1N400S 8OO PIV 1 AMP 10/1.00
CD4018 99 CD404g 49 MC14507 99 | MAN 4640 Comman Cathode-orange 400 99 DLIIB Comman Cathade-red 10 35k IN7s3 6.2 400m 401,00 IN4QO7 1000 PIV 1 AMP 10/1.00
CD4019 49 £D4050 49 MC14562 14 50 | MAN 4710 Common Anode-red 400 99 ¢ND70 Comman Cathage 250 69 1 1N754 6.8  400m 4/1.00 IN3600 50 200m 6/1.00
C04020 119 CD4051 19 MC14583 3.50 § MAN 4730 Common Anode-red = 1 400 99 FND358 Common Cathode = 1 3s7 99 | 1n757 9.0  400m 4/1.00 N4 75 10m 15/1.00
CD4021 1.39 CD40s3 19 CD4508 3.95 | MAN 4740 Common Cathode-red 400 99 FND359 Common Cathode 357 75 | IN753 120 400m 4/1.00 NG54 35 40m 12/1.00
€D4022 19 CD4956 2.95 CD4510 1.39 MAN 4810 Common Anode-yellow 400 99 FND503 Commaon Cathode(FND500) 500 9 TNS59 8.2 400m 4/1.00 1N4305 75 25m 15/1 00
CD4023 23 CD4059 9.95 CDa51¢ 1.29 MAN 4840  Common Cathode-yellow 400 89 FNDSO7 Commaon Anode {FND510) .500 9 1N965 15 400m 471,00 1Na734 56 tw 28
CD4024 7 CD4060 .49 04515 2.95 | MAN 6610 Common Anode-orange-D.D. 560 99 5082-7730  Comman Anode-red ggg g .33 1N5232 g 6 500m Zzg vwg: gg :w ;:
CD4025 23 CD4066 il CD4518 1.29 MAN 6630  Common Anode-orange = 1 560 99 HDSP-3400  Common Anode-red 1 N5234 2 500m 1 w
04 225 04068 .39 €N4529 1.29 MAN B840 Commen Cathode-orange-D D. 560 98 HDSP-3403  Common Cathode red 800 2.10 1N5235 6.8  500m 28 1N4738 8.2 1w 2
204859 69 gmoes 45 CDe565  2.25 J MAN 6650  Common Cathode-orange = 1 560 99 50827300 4 x7 sgl. Dign-RHOP 600 1995 K 1N5236 7.5  500m 8 N2 2 1w 28
MAN 8660 Camman Anode-orange 560 99 50827302 4 x7 Sgl Digt-LHOP 600 19.95 { ns2a2 12 500m 2 tNaTa4 15 tw %
74C00 39 74 CUU 74183 2.49 | MAN 6680  Common Cathode-orange 560 .99 5082-7304  Overrange character {x1) 800 1500 | INs24§ 15 500m 28 INU1BZ SO PV 35 AMP 1.60
74C02 3g : - ;:g;; gég MAN 6710 Common Anode-red-D.0 560 99 5082.7340 4 x 7 SgI. Digit-Hexadeamal 600  22.50 ‘mgg 23 .;om :ﬂ_gg :z“:gg : gg :\\: g: :x: :;g
74004 38 74085 .4 L 1 151 m d R
74C08 49 76690 1.95 740192 2.49 INBSA 180 10m 5100 NII86 200 PIV 35 AMP 1.80
74010 3 74093 195 740183 2,49 RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA INADOT  SOPIVIAMP 12400  INU188 400 PIV35 AMP 300
4 740195 2.49 CHIPS/ORIVERS | mms309 $4.95 |MC1408L7 $4.95
74014 195 74095 1.95 CAIIIT 215 CANEZN 2.0
74c20 39 uewr 125 740922 595 Mowpear 255 CAIBIN 1.80] MMs72s 52.95 | MM5311 a0 CHLED 20 SCR AND FW BRIDGE RECTIFIERS
74030 39 740151 2% 74Co23 625 YcA3035T 248 CAJ0BEN 85| MMS738 2,05 MuiS312 e s Sa| caso SCR(2N1849) $1.95
74C42 1.8 740154 3.00 740925 895 Ncaao3er 135 casoesn 275 OmBEs4 2.00 | MMS31 K9 e 2% cum 35A @ soov SCA 195
74048 2.49 740157 215 740926 895 NCaspsN 130 cA330T 139 Dwsses 100 | Mms316 6.95 d e Sy e 3
24073 89 7aci60  2.48 80095 150 Ncasoson 325 casta0r  1.25) omsssr 75 | MM5318 | R U | 124 @ SOV FW BRIDGE REC 195
< - e e Jooety 325 cagisor 125 | pwaseg 75 mﬁﬁ%‘m 4. 32 ?4‘333335 5% MDA 980-3 12A @ 200V FW BRIDGE REC. 195
78MG 1.75 LM710R 79 JCA3080T B5  CA340IN 49| 9374 7 seg B
LM106H 99 LINEAR LMTHIN 39 JCA0BIN 200 CAGOON 3500 C.A LED dwer  1.50 |MMSB4T 9.95 | MC4044P 2 e 0 TRANSISTORS 2o
W o0 LM340K-18 1.3 il JsY IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS MPSADS 2N3055 8 N3
LM301ICNH .35 LM340K-24  1.35 LM733N 1.00 124 2549 1-24 2549 50-100 | MmPsA0G 51 oo MJE3055 100 2N3906
Hﬁgfﬁ 1 gg tmiim : gg tmi?’c‘nm & ‘3"; BpnlP 317 46 15 m gf pn t: s g; .36 35 ngg; :::‘gg 2N3392 51 gg 2M41‘1|2:;
k t4pnlP 20 19 18 o 37 3% 00 2N3308 5/1 2N4
Lu30H %0 LM340T8 125 WL 3 N ehae 2 om0 Bpn(p 45 s a3 | soas 175 bugser 300 PNa2eg
T W R PEO T T S A v
Lo 110 LM340T-18 125 woigion g5 | 2P & 30 SOLOERTAIL STANDARD (TIN) 40ontp 2 oYy g T T o A
LM309K 1.25 LM340T-24 125 LMISSBONH - 59 |0 oior 527 g5 2 ;g g g} s"gg : é’: I:?; 2N22194 2100 MPS3IT02 5100  2Nad02
LM3IOCN 115 LM3SBN 1.00 moragen 139§ Bl T 25 ' o e 5w | ez 4100 aN3T0a 500 2M4403
TR %0 LMIZON 195 MCLISON 139 lgpnsT 35 32 a0 AT ! N2222m SM00 MPS3I04 51000 2Ned08
LN, EE a7 sy o2 JaaensT 49 U5 a2 SOLDERTAIL STANDARD (GOLD) PN2222 Plastic  7/1.00  2N3705 51100 2N5086
LM317K 6.50 LMI77N 4.00 LMISS6Y 1.7 24pin 5G § .70 5 57 | anaee SO0 MPSaT0s 100 2N08?
b"g;gﬁ"“ -3 mggg" ' mxf“ﬁc" 0 laomss 53 2 - 2onsG 110 1.00 % | oz 4100 N306 5100  2N5088
# 7 14 pin S6 35 32 29 36 pin G 1.40 1.2 MPS2369 51.00  MP$S3706 §/1.00  2N5089
. R CHp 79 LMZBIN 295 Rigpnse 38 38 3 wpnse 175 159 145 | onases 4100 2N3707 5100 w5120
LM320K-5.2 1.35 32N 179 waosh 150 g itee o i o 00 e S0 R ¢
S
LM320K-92  1.35 NESOTN 8.00 LM30GSN  1.49 WIRE WRAP SOCKET! INZ907 SO0 angods A
b R MR WEReeUS e sp o» n o Ceowmieess s o p RS 0K mmw o s e
g M ; 10 pin WW .4 a1 ; .
M3206-24 135 NESITHY 395 IR LA I 4 Bpnww 140 125 110 | w025 S0 2NsTT2 S
LM320T-5 1.9 NESI6T  6.00 MCSS58Y 59 | 16 pin ww ‘3 d 42 i ,‘ 36 0m WW 159 145 130
LM320T-8.2 1.25 NES40L 6.00 80338 4.95 | 18 oin ww ] 40 pin WW 1.75 155 140
LM320T-8 .25 NES44N 4.95 LM75450N 49 A PA C ITO R 50 VOLT CERAMIC
S50 L2 % B 7114 WATT RESISTOR ASSORTMENTS — 5% i
LM320T-15 (.25 NESSSV 39 754520N 39 - 100 19 1099 100.
LM320T-18 1,25 NESSEN 9 75453CN 39 WWONM  120HM  150MM 18 0WM 22 OHM 0! 'os L SIS g 0
LM320T-24 125 NESS0B 5.0 75454CN 39 o u
AR B et b s L I O B N B
LM324N 1.80 NE5628 500 75492CN 88 M 160 OHl 120 OHM HI N |
LM339N 99 NESGSNH  1.25 75493N 8 | assT. 2 Sea. 1800HM 220 OHM 270 OMM 330 OHM 390 OkM sopcs  1.75 2 oW W 06 05
LM340K-5 135 NESGEON  1.75 75494CN 89 A . 4700t 05
LM340K-§ 1.35 NESGTV/H 99 ACA136 1.2% 470 OHM 560 OHM 680 OHM 820 OHM 1K 100 VOLT MYLAR FILM CAPACITORS
MUK 1, ! ] q ASST. 3 Sea 1.2k 1.5% 1.8k 2.2% 7K sopes  1.75 00%mf 2ot 922mt n 08
M340K- .35 NESTON 4.5 RC4151 2.85 1 S T il B
LM340K-12 135 LM703CNM 69 RC4194 5.95 3.9% 9K 47K 5.6 6.8k 1.75 0047mf 2 i o7 mt 7 a7
LM340K-t5 .35, LMIOINH 29 RC4195 4.49 ASST. 4 Sea. 82K % 12 15K 18K 50 PCs . o) 15T B FA
741500 2 7415138 & 2K 27K 33K 0K a7k +20% DIPPED TANTALUMS (SOLID) CAPACITORS
v 28 17 0
74501 2 Z‘?sl:,SUUTTL sy o] assts se s B3 B 0K 120¢ sopcs 1.75 e R il £
théf,’; -§§ 741551 2 7418155 88 150K 180K 220k 270 330K 22/35V B 23 a7 33725V 3 7 2
74804 k' 741554 2 7418157 89 | ASST.6  Sea. 30k 470k se0K 680K 820k sopcs  1.78 Y Qs I ey e m
741505 35 ;:g;g i‘g ;4'-5:50 115 M Y 1.5M 1.0M ™ 68/35V 28 2 7 tsesv &8 5 a4
(e & 4571 2 i) ME] AsST.7 s a3 3 4 sem sorcs  1.75 1,035V I i
N . MINIAY IR AluMIN M ELECTRI 1C CAPACITOR!
I Mg % Jase s | ASST BR Includes Resistor Assortments1-7(350PCS.)  $9.95 ea. s Loy T
Q 74811 75 6 4 7415164 1.25 47/50v 15 1310 L4725V 51310
= 741513 .59 721578 49 7418175 99 1 $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ 1.0/50V 16 94 11 4750V ISV
pd 741514 125 ;:tggg ) g: ;:tg:g; f:g Calit. Residents Add 6% Sales Tax ( , 1979 Catalog Available — Send 41¢ stamp 50y o2 oo :3;23 Lo
741515 35 E - if desired b K
8 240520 2 741586 45 7415191 115 | Postage—Add 5% plus$1 Insurance lif desire m/msv :g SR :g‘sgx :g 1l
- 74182) 35 L LIl o N, PHONE D Vo5 a2 sy 5 13 10
Q e £ ;‘t:gg ;g “‘5133 e f" FREE ORDERS 22/50V 24 20 8 4750V % 14 1
W o) x 7aises 9% ztgws | :g A a m o LCOME el T i R
= ;jtéi{ 32 74159 1.15 7415253 ] CAT ALOG WE 9 47/50V 25 21 19 sV 15 3 .0
X 10025V 2420 189 1080V B a4 92
L || 2 e W mssr 2 1979 ELE C ONICS (a15) 5928097 100/50V 35 30 28 a7/50v 2 2 19
! 741532 35 7415109 45 7415258 1.78 Al 220725V 32 28 25 100/6v 19015 1
O | msw - ot s 2, MAIL ORDER ELECTRONICS — WORLDWIDE 2050 R %
a 74842 ‘B8 7415125 89 7415367 75 1021 HOWARD AVENUE, SAN CARLOS. CA 94070 1000116V 5550 45 2076 R 1
< b | j 1 ) e ADVERTISED PRICES GOOD THRU AUGUST 2200116V 062 .55 47025V S0
o 74,5136 4 7415670 2,49
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-]

CIRCLE 4 ON FREE INFORMATION CARD



Transistor Checker

— Completely Assembled -
- Battery Operated -

The ASI Transistor Checker 1s cap-
able of checking a wide range ot
transistor types, either "’in ¢lrcuit’
or out of circuit. To operate,
simply piug the transistor 1o be
checked into the front panel
socket, or connect it with the aill-
gataor clip test leads provided.
The un:t safely and automatically
identifies low, medium and high-
power PNP and NPN transisiors.
Size: 3% x 6% x 27
“/C*” cell battery not included.

Trans-Check $29.95 ed.

Custom Cables & Jumpers

=

DB 25 Series Cables

Part No. Cable Length Connectors  Price

DB25P-4-P 4. 2-DP25P $15.95 ea
DB25P-4-S 4 Ft 1-DP25P/1-255 $16.95 ea
DB255-4-S 4 ft 2-DP255 $17.95ea

Dip Jumpers

DJ14-1 1t 1-14 Pin $1.59ea
DJ16-1 1t 1-16 Pin 179 ea
0J24-1 T 1-24 Pin 2.79 ea
DJ14-1-14 11t 2-14 Pn 2.79 ea
DJ16-1-16 1# 216 Pin 3.19ea
DJ24-1-24 11t 2-24 Pin 4.95ea

For Custom Cables & Jumeers See JAMECD 1979 Catalog lor Pnelng

G CONNECTORS

25 Pin-D Subminiature
DB25P (as piclured) PLUG (Meets RS232) $2.95
DB25S SOCKET (Meets RS232) $3.50
DB51226-1 Cable Cover tor DB25P or DB25S  §1.75

PRINTED CIRCUIT EDGE-CARD
156 Spacing-Tht-Double Aead-Oul — Bituracies Contacts — Fits 054 to .070 P.C.

MICROPROCESSOR COMPONENTS

8080A SUPPORT DEVICES:

The Incredible
“Pennywhistle 103”

$139.95 i ony

The Pennywhistte 103 is capable of recording data fo and from audio tape without
critical speed raquirements for the récorder and itis able to communicate directly with
another modern and terminal for telephone “hamming’ and communications. n
addition, itis free of cnitical andis built with P , readily available

parts,
Dafa Transmission Method Frequency-Shift Keying, tull-duplex (hall-duplex
selectable)
300 Baud.
Asynghronous Senial {return to mark ievel required
between each character)
L2025 Hz for space; 2225 Hz for mark,
.Switch selectable” Low {normal) = 1070 space.
1270 mark. High ~ 025 space, 2225 mark,
46 ¢hm accoustically coupled
15 dbm nominat. Adjustable from -6 dbm
fo 20 dom
. Frequency reference aviomatically adjusts to
aliow for operatian between 1800 Hz and 2400 Hz.
_E1A RS-232C or 20 mA current loop (recerver is
optaisolated ang non-polar)
1120 VAC. single phase. 10 Watts
.A¥ components mount on a single 5° by 9°
printed circuit board Al components incluged
Reauires a VOM. Audio Dscillator. Frequency Counter and/or Oscilloscope to ahign

Manimum Dafa Rate
Daia Forma\

Receive Channel Frequencias
Transmit Channel Fraquencies

Receive Sentitivity
Transmit Level

Recaive Frequency Tolerance
Oigltal Data Intertace

Powar Requirsments
Physical

; CRO MANUALS
Y 9% y2s0  User Manual $7.50
L2 5 SalputiDBp 325 yy.coP1802  User Manual 750
8214 Prigmty Interrupt Controt 595 .
M-2650  User Manual 5.00
8216 8i-Directiona) Bus Driver 3.49
8224 Clock Generator/Driver 3.95 ROM'S
8226 8us Drver 349
2513(2140)  Character Generator{uper case) $9.95
st Srsiep]Con e Blslter 595 75133021) Characier Generator(lows! case) 9.95
psteniContictien 59 5ie Character Generator 1005
oes] Prog. Comm. 1/0 (USART) 795 \Ms230N  2048-Bit Read Dnly Mem 1.95
8253 Prog. Intervai Timer 1495 - triierer)
8255 Prog. Penph. 1/0 (PPY) 995 RAM'S
8257 Prog. DMA Control wes T o S 0
825% Prog. Interrupt Controt (D S G b
6800/6800 SUPPORT DEVICES 2006101 256K Sttic 395
Mssm - TMPl S1495 51 0261 Statc 175
MCE802CP  MPU with Clock and Ram 295 5y00 Somy) cad s
MCEB10API  128X8 Stailc Ram 595 Ziiy@111) 256X4  Stadc 3.95
MC6821 Peniph. Inter. Adapt (MC6820) 743 o1y 256X4 Static MOS 195
MC6828 Pronty Interrupt Controller 1295 oyq4 10246 Stanc 450ns 9.95
MC6830L8  1024XB Bit ROM {MC68A30-8) 1995 oy 1024%¢  Static 450ms ow power 1095
MCE8SO  Asynchronous Comm. Adapter 795 51143 1024%4  Statie 300ns 10.95
Mg “Rynchionocsrenl ata Adapt 995 91403 1024xa  Static 300ns low power 1195
MCGB60  0-600 bps (rgital MODEM 1295 G oseNd  [Statk 705
MCE862° 2400 bps Modulator 1995 Sop0mig7  4096X)  Dynamic %
MCEBB0A  Quad 3-State Bus. Trans, (MCBT26) 2.5 7459 6xe Stane 175
——— MICROPROCESSOR CHIPS—MISCELLANEOUS —— 745500 256X1  Static Tstate 95
2BO(7B0C)  CPU $18.95 93421 256X1 Static 2.95
280A(780-1)  CPU 2495 yppd1d 4K Dynamic 15 pin 4.95
coP1802  CPU 1995  (MKag27)
2650 MPy 19.95  ypPDA16 16K Oynamic 15 pln 9.95
6502 cPu 1195 (uKd116)
8035 B-B1 MPU wiciock, RAM, 1/0 bnes  19.95  TMS4044- 4K Static 1495
P8BS cPy 19.95 45NL
TMSGI00UL  16-Bit MPU wihardware, muhiply TMS4045  1024X4  Static 14.95
divide X 16,384X1  Dynamic 350ns 9.95
SHIFT {house marked)
MMS00H  Dual 25 Bt Dynamic S50 MMS262  2KXI Dynarmie 471.00
MM503H  Dual 50 B Dynamic 50 P
MM5026  Dual 16 Bit Static 50
MMS06H  Dual 100 Bt Static 50 17024 2048 FAMOS $5.95
MMS510H  Oual 64 Bit Accumulator 50 2716INTEL 16K EPROM 59.95
MMB016H  500/512 Bit Oynamic 89 TMS2516 16K EPROM 49.95
25047 1024 Dynamic 395 (216) *Requires single +5V power supply
2518 Hox 32 Bit Statc 495  TMS2532  4KX8  EPROM 89.95
2522 Oual 132 Bit Stanc 2.95 2708 8K EPROM 095
2524 512 Static 99 26T ek EPROM 29.95
525 1024 Dynamic 295 ~-Reguires 3 voltages, —Sv. +5V, +12V
2527 Dual 256 Bit Static 235 5203 048 FAMOS 1495
2528 Dual 250 Stanc 4.00  6301.1(7611) 1024 Tnstate Bipoiar 3.9
2529 Dual 240 8it Starlc 400 63301(7602) 256 Open € Bipolar 2.95
2532 Ouad B0 Bit Static 295 82523 268 Open Cotlector 395
2533 mu Static 2.95 825115 4096 Bipolar 19.95
3341 695 828123 328 Trisute 395
7415670 4)(4 Register Flie (TriS(a(e) 249 74186 512 TTL Open Collector 995
74188 256 TTL Open Coliector 395
A-Y-5-1013 30K BAUD 5.95 745287 1024 Static 2.95
13_3GCRAUD

TRS-80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K. Kit
comes complete with:

* 8 each UPD416-1 {16K Dynamic Rams) 250NS
* Documentation for conversion

TRS-16K $75.00

15/30 PINS (Solder Eyelet) $1.95
18/36 PINS (Soider Eyelet) $2.48
22/44 PINS (Solder Eyelet) $2.95
50/100 {.100 Spacing) PINS (Wire Wrap) $6.95
50/100 (.125 Spacing)  PINS (Wire Wrap} R681-1 $6.95
4-Digit Clock Kit —

* Bright 357" ht. red display N

* Sequential fiashing colon

* 12 or 2 hour operation

* Extruded aluminum case {black}

* Pressyre switches for hours, minutes & hoid functions
* Includes al) components, case and wall transformer

T e130 $14.95

Jumbo
6-Digit Clock Kit

=S = CONTINENTAL SPECIALTIES

with a buiitn

prast pawer supply. Just pivg

and stant buidwgl 2 exita
Hoating Sway binding pasis
foc exiermal sgoals. Sell-can

tned vt

ndhcator lamp and power fuse.
2514 pin DI tapscity, Al
Iach.ve (wo tans quaiity case

All melal tony

%L B W N ZXH

Slos,

= = was $75.00

Prot oard 203

A tanal teadviouwe pawer
bisadhassd Protbiest device

Proto- Board 00,2034

Ieguiated, stort G e v

switch

powe!

irucrior

Proto Board 203A

ANl the featuirs ol the PB-203 plus
addmanat power supply Mexibiity.
prowides Th-Requinted SYOC supuly
Game sorctieauans as PB 203) Rey
wte separate +15VDC snd —15
VOC G5A wophes, sach wih
mizeoally and ndependently adust
able cutbut voitage Ripple Bne noise
o 16V tupplies 10mV al
025/

w0 $T124.95

COMPUTER CASSETTES

R « 6 EACH 15 MINUTE HIGH
QUALITY C-15 CASSETTES

« PLASTIC CASE INCLUDED
12 CASSETTE CAPACITY

« ADDITIONAL CASSETTES
AVAILABLE #C-15-52.95 ea

CAS-6
$14.95

o o {Case and 6 Cassettes)

sawma
>—,

* Four .630"ht. and two .300""ht. common anoce displays
* Uses MMS314 clock chip

* Switches for hours, minutes and hold functions

* Hours easily viewable to 30 feet

* Simutated walnut case

* 115 VAC operation

* 12 or 24 hour oferation

* Inciudes all components. case and wall transformer

TR e147 $29.95

Model LxWxH Matel LxWxH
Number {Inches| Price Numbsr {Inches) Price
PB-6 60x45x14 $15.95 PB-102 7.0x45x1.4 $26.95
PB-100 60x45x1.4 §19.95 PB-103 90x6.0x1.4 544,95
PB-101 60x45x1.4 §22.95 PB-104 98x80x1.4 $54.95
THE SINCLAIR PDM35
T 100 MHz
alts ranges| T
ﬁanqzmsv'm"}oo)v'ﬁ q 8—D|g|t
ccuracy of reading = 1 count
Note: 16Ms2 faput impedance Counter
AC Von‘vno 1i2-5 &lz)
ange . » 20 Hz-100 MHz Range o Four DOwer souces. | €
fesuracy ol eadng 10T 20U | 6" Lo Dispay Hatteves. 110 o1 220V with
Range 1 04 10 21 8 « Crystal-controtied timebase charger 12V with auto
Accuracy of reading Y 0% 1 count o Fully Automatic hghier adapter and external
:ola. Max l'essolul on) 04 o Portadle — completely  7.2-10V power supply
esistance (5 ranges] self-contamned MAX-100
Range: 10} to 20 M2 3 - 4.
Accuracy of reading. 1.5% 1 count T USyel7238 $134.95

eBright .300 ht comm. cath-
ode display

* Usas MM5314 clock chip

sSwitches for hours, minutes
and hold modes

® Hrs. easily viewabte 10 20 tt.

*Simulated walnut case

*115 VAC operation

*12 ar 24 hr, operation

*incl. ail components, case &
wall transformer

*Size: 6%’ x 3-1/8" x 1%

Othons: AC adapier for  ymemn 1o " * 2
117 v 60 11z powes

De-luxe padded Sinclair Af

Alsa provides § [unction-test ranges

Fower Supsly 9V baltery o1
adapter (Banery not incl.)

i x 1% in

= g

Mode! (00 — CLA $3.95

carrying watlet. Sockets: Siandard 4mm fol
fesillent ugs.
PDM35: Digital Multimeter $59.95 b
{completely assembied) :ggf.sig.’::.semﬁnr:x 100:
:gm-gs: 117V AC Adapter GHOB N A erers
-DP: liml
Deluxe padded carrying case. 6.95 Esh::?;vicm a2

Modet 100 — CAJ $9.96

SUP 'R’ MOD Il

UHF Channel 33 TV Interface Unit Kit
Wide Band B/W or Color System
# Converts TV to Video Display for
home computers. CCTV camera,
@ Apple Il, works with Cromeco Daz-
. zter, SOL-20, IRS-80, Chalienger,
etc.
¥ MQD It is pretuned to Channei 33
{UHF).
* ncludes coaxial cable and antenna
transformer

MOD Il $29.95 Kit

« Provides 3 basic wavetorms:

Function Generator Kit
sing, triangle & square wave

2672058
« Frequency range from 1 Hz to

\ i 100K Hz

« Output amplitude trom 0-votts to
over 6 volts {peak to peak)

vl « Uses a 12V supply or a =6V spiit
supply

« Inct. chip, P C. board, compo-
nents and (nstructions.

se22068 $19.95

e

6-Digit Clock Kit $19.95

REMOTE CONTROL
TRANSMITTER & RECEIVER

e

sseo sarware coeruat ron s

£ THQUSANDS 07 USTE TAN AIMOTE CONTADL

REGULATED POWER SUPPLY

5V-1AMP
JE200 , sviave | JE205
*Uses LM309K
N +Heat sink provided

ADAPTER BOARD
— Adapts 10 JE200 —
15V, 29V and £12V

*DC/DC converter w/

JE200 $14.95

+PC Baard construction

+«Provides a solid 1 amp
@5 volts

*Can supply up to *5V,
+9V and *12V with

+5V input

*Toriodal hi-speed
switching XMFR
*Short circ.protection
-PC Brd. construction
*Piggy-back to JE200

JE205 Adapter % b‘l.

*|Includes components, 4 ‘ ‘!s)oav D T T
hardware & instructions ) ‘.1. (TS e e ek

«Size: 3% x5 x2"H JE205 $12.95

CASSETTE CONTROLLER

IDEAL FOR TRS 80

“'Plug/Jack interface to any
computer system requiring
remote control of cassette
tunctions™”

The CC100 controls cassefte
motor functions, monktors
tape location with s internal
speaker and reguires ng
power, Eliminates the plugging
and unpiugging of cables dur-  #CC-100
ing computer l0ading opera-

tion from cassette. 529 50

819-95
Digital Stopwatch Kit .2

* Use Intersll 7266 Chip -

* Ptated thru double-sided P.C. Board

* LED display (red)

* Times to 59 min. 59.59 sec. with auto reset

* Quartz crystal controlled |

* Three stopwatches In one: singie event, split

—
(cummulative) & taylor (sequential timing) -

$10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢
Calif. Residents Add 6% Sales Tax 1979 Catalog Available — Send 41¢ stamp
Postage—Add 5% plus $11insurance (if desired)
PHONE
e m o
W OME
1079 C‘“"“‘0
ng/J ELECTRONICS (415) 592-8087

* Uses 3 D,e,nme b:ntrle”s
lee: 4.5 x 2.15" X .30 JE900 339.95

MAIL ORDER ELECTRONICS — WORLDWIDE
1021 HOWARD AVENUE, SAN CARLOS, CA 34070

ADVERTISED PRICES GOOD THRU AUGUST

63-Key Unencoded Keyboard

This is a 63-key. terminal keyboard newly manufactured by a
large computer manufactucer. It s unencoded with SPST keys,
unattached to any kind of PC board. A very sofid molded piastic 13
x 4" base sults most application. IN STOCK  §29 95 /each

Hexadecimal
Unencoded
Keypad

19-key pad includes 1-10 keys,
ABCDEF and 2 optional keys and a
shift key $10.95/each

CIRCLE 5 ON FREE INFORMATION CARD

6161 1SNONV
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©



8 RADIO-ELECTRONICS

ECONOMY MINDIE
INFLATION FICHTT

%
0]

Cet. No. 92CUSGS3

DIAL
DESK
TELEPHONE

.
|
t2 Portable Power at Poly Paks Prices! Brand New, 4V @ 2.6 Amp.
| F Hr. Gel Cell storage battery. Units consist of gelled electrolyte,

enclosedcm herTe:mIl\yasleluzled plastic folrsylelisr! of dep)ensdnblf
it’s Stacked Energy service. Compact, (only x x in size). Stac
4V RECHARGEABLE

L g GEL/SEL
| 3935£NERGY PAKS

e volume.
ass, trebe.
balance

12VDC 10 AMP
POWER SUPPLY

$9%

® Wired
. 1

‘em to produce BV, 12V, 24V. .. or increase the amperage up up
and away. Use ‘em for Burglar Alarms, Intrusion Detectors,
LED CLOCK KIT*

Ham, Mabile, or Solar Storage Applications.Cat. No. 92CUSTS8
® Panel or case design o 3 PC set

*Kit consiets of a 3 pc set, transformer, tunction
switches-on-a-board, and a National MA1012-12A digital clock
module with all parts and IC chip mounted on a 3" x 1 3/8" G-10
pc board. The RED filtered module meaaures 3" x 3/4"” x 3/16".
The PC board-module is mounted in a bakelite frame 3 7/8" x 1 3/
47 x 1/8” with 2 holes for easy panel mounting. {3 4" on centers)

" Cat. No. 92CUSe83

PARALLEL

M e ENTRY
‘=T DIGITAL

Converts LISVAC to 12VI)C at 10 Amps fully regulated!Supplied

mp surge. Dual transistor regulation with Motorola
K305 and ZNITT3 Tor. st dependability. Less than
100mv ripple, regulstion better than 5%. Extra large beat ain
for ULTRA COOL operation. Frant panel on/off switch, fuse, an
indicator lame for fingertip control. 84 x 6% x 4 high. Wt. 9 Ibs,
[Cat. No_ 92CUBB41

\NI)Y (‘OMPI‘TER
MULTITES

® 1000 ohms per von
1% precision, movementa

dxode protected  against
burn Measures DC valts
o TS T50-1000: AC volts

Yy x x!/." Wt. 5 ozs.

Cat. No. 3921

40 CHANNEL

Faly Pukx buyw up factory clone-out from Hy-gain
wo yau gwin' - Hosrdn huve Heatinked % Watt Amp
Chip, RF und Mod Trunmistors, and Nutional Sem
MM periex PLEL May be uned for 10 meter
Imee 6 month werien “CH o 107 10 T8 Mug
ulune muke (U an offer you cun’t relunse.
Cat. No. 92CUSE80

convernon
The parts

IN4000 Epoxy Rectifiers

Cat. No. Type Voita Sale
2377 1N4001 50 10tor .75
2378 1N4002 100 10 tor .88
2378 1N4003 200 10for .98
2380  1N40O4 400 10tor 119
2384 1N40OS 600 10 tor  1.39
2382 IN4006 800 10tor 1,49
2383 1N4007 1000 10 for  1.89

1

2000 DEGREE SOLAR
FURNACE onv $595

Giant Fresnel Fiat Magnitying Lense

It's different! 1t's unuaual! Magnifiea like o lens, yet it's Nat! A
series of smali concentric grooves extend from the center to thel
edge of the lena, scting like a giant priam! Each groove bends the
light waves that hit it, acting like & conventions] convex lens.
and short focal length of
12", Harness the sun's energy with the (reanel lena and & mimple|
wooden frame! Focus the sun on any ﬂ-mmlble object and watch
it burst 1nto flamen within seconda! Size 11" square, 3/32" thick.
Optically perfect. Wt 1 1b. Cat. Ne. ncu 338

40 channel CB
ONE ARM
BANDIT

ain

@ Single-Hended Operation Leeves “One For The Rosd"

ow, take one hand command of all 40 ch's with the One Arm
s.mm the st with the works in the mike. All the controls you

used to fumble for on the dash. u frs Blanted in the Palm of Your
Hand. OFF/ON,-VOLUME, SQUELCH, CHANNEL SELECTOR,
and DISPLAY, ae well as the SPEAKER itself are all conviently
locatad where your fingera do the talking. Cet. Me. 92cUSS,

® Al Controls
Contsined in
The Mike

-

HIGH POWER

Only
300 CFM $ 50
BLOWER 1 2

Imagine a 300 CFM blower worth $33.00 at a apecial purchase
for sconomy savings. Powerful !, dynamically balanced.
Motor Bpecs 115vac 2.2 Amj rn Housing: Wheel 54* diameter,

%" deep; houain, dlumeter 'A * 3% deep; FLANGE 4%” lqunre,
lNLET '5/16 % 2%. All biack steel conatruction. 14" long, 115va
wires with lugs, Use for hom lhop and mdultry Wt 12 Ibe. Re
moved from equipment. Cat. No. 92CUS 16!

s14 88 PRINTER

These unique printers feature precigion Swisa con-
struction. 18 key columna are divided into 16 for
numerals, and 2 for alphabetical and trig figures, and
mathematical functions. Each wheel is 12 poaition.
Utilizea 2.75" wide adding machine tape, and dual
color ribbon. Printing technique: parallel presaure
printing, multiple copies. Print Rate: 3 lines per
second. Operating voltage: 22 to 28 VDC. Comes in
original packing w/roll of tape. Size: 6:1/2" x 3-1/8" x
5-3/8”. Wt. 7 tba Cat. No. 92CUSSE4S

| “CRIMP-ON” PL-259

COAX PLUG 4for $1.29
Cat. No. 92CUS6%6

Quick, Easy plier crimping. No

Soldering’ gtnp insulation

squeeze. Mates to S0-239. For

RGB8/U - 59/U.

3 ELEMENT
120 VAC HOTPLATE

This Top Quality, Multi- Purpose Hotplate features,
Built-In Thermostat, Neon "Red” AC Indicator Lamp,
and 1/8” Textured Glass Surface for even heat dis-
mbunun Generates up m 150’ C. 120 watta! Use for
ork, aquarium
heater, plants, etc. Size: 10 3/8" x 5- 3/8 x /8" Wt 1
Ib. 2 oz. Cat. No. 92CUS723

$295 Ea .

iy g 2o
Y

2 for %5

-
MINI LECTROS
/4

MFD. YOLTS LEADS  SALE Y
28 18 Axial .14
25 28 Axial Lo
50 18 Axist 5
s0 28
S0 100
100 &8
100 so
220 as
300 23
500 i3 Order by
500 28
1000 s Cat. No.
1600 25 92CUS718

and Valua

A “SKINNY-TRIMS”
==y POTENTIOMETERS

3/8" square! Single turn style Screw
driver adjust. 20%tolerance, 0.5
Watt ratings,cermet conatruction. PC

leads. ORDER BY CAT. NO. AND VALUE
6 for

. “TIE-PIN”
CONDENSER MIKE

It's a litile giant in sound
qualitv. Metal encased, and
omnidirectional. Frequency
reaponse 20-20,000 Hz. Less tie
pin or iapel clip. 600 ohm impe-

ULTRASONIC
TRANSDUCER

Perfect for dozens of projects,
imeluding remote control
alarms, cte ds and
recaiven! 1 dismeter, 34" deep,
with wtundard RCA type phono
juck Wi

Only
%7 o x%"

$2.50

Cat. No. 92CUS37S dance, 1.6 VDC. Cat. No. 5730
N 7 7 i
Order by Cat. no.  HIEIDS? ) Your “BEEM -O- LIGHT”
O« 1788 MICRO vo-:uv reo 1%/ Cholce :
M MED YELLOW
oLl weno sinals ik w2 I 20 for LASER DIODES
- L3 um|
o zx# JuMBo nu((n $2 49 Rated 5.9 Waus
.3 .
L i Jusso me WEO cLEAR Wavelength: 904! nm. $5 99

Mo. 92CU3508

“lNCHER" READOUT DIP Switchou Sate
onl To b ct 0.8" inch. P 2
y COMMON CATHOODE direct SW'TCHES H
replacement for Litronica 747, by
Left decmﬁald 5V @ 8 mils per Order by 3
each sce-gtm;: 9:?:03321 77~ Cat. No. 10

CIRCLE 15 ON FREE INFORMATION CARD

Type-63
SINGLE TURN FLAT
10 100 1K SK 25K 200K
20 200 2K 10K SOK 300K
50 500 2.5K 20K 100K 1 Meg

5249

Cat. No. 92CU3866

LED
‘WATCH GUTS

49

>

(Ladiaa’)
Cat. No. Ftor $3 (Man's
#2cUs115¢ Cat. No. 92CUS115R

S§®
P.0. BOX 942.

BE PHONED' SO. LYNN R8
F|
oo VNFIELD, a4

Termg:
Phon: Add Postag

Rated; N,
Retail: (g5 225 Sas o0

18 Dej C
Mi, armine St
INIMUM ORDER: gg Wakeﬁeld MA




mE THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
pr T AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!
U R e1 Proven Quallty Factory tested products only, no re-tests
pRODUCTS or fallouts. Guaranteed money back. We stand behind our products.
YL ,sv"«x 1979 CATALOG NOW AVAILABLE.
Q, Se for your copy of the most complete catalog of computer products. A must

for the serious computer user.

STATIC RAM BOARDS f PPLE/EXIDY/EXPANDO l\alcnomnocsssons5 STATIC RAM HEADQUARTERS SOCKETS
= RS 80 16K-UPGRADE KIT I Ve PPN :
$-100 32K (uses 2114) Iubt bl * 16K with Jumpers & Mstrictions F.8 (38501 1595 L02 a50ns 30 125 115 bota
ASSEMBLED Kit 4/ for either Level | or Level Il X s I 2 159 sy 148 A N
450ns.  599.00 450ns. ' 539.95 * 16K for Apple I Upgrade. i Sonon 3 ‘ % o3e 35 S
250ns, 699.95 250ns. 599.95 Special: TRS80 Schematic. .., d 8080A-4MH; 1995 | 2112 95 285 5 " T
Bare Board 49 95 Expansion Interface Schematic . _ \oee | A% o ER T Bt D P &
Bare Board w/all parts less mem. 99.95 2901 ‘695 | 31140 300n A 645
1 9014 2495 | 2114L-450ns. 6 478
S-100 16K (uses 2114) KIT 1exp to 32K) TRS 80 TO $-100 Bas sa0ou 2995 | a0ssioan Soons 995 875 795 r:s’(ggﬁsﬁi%%cs
ASSEMBLED 45 279.00 PEY TO S-100 ADAPTER §503 i postsostlasai. T 478
502 50 1 EMMa200A a5 875 795 | SOCKETS
450ns.  325.00 250"5 299.00 Allows Pet/TRS 80 to be interfaced to ooock EMuaa02 8 725 625} jopns 550  24Pn 5750
250ns, 37500 popular S-100 Bus. 8800 EMM B8 50 1150 988 | 45pn
Bare Board 49.95 Pet 1o S-100 Kit . .. $189.95 s Doswan w03 0z 95
LOGOS | 8K | Assembled. $269.95 =3 avos 1 CONNECTORS
ASSEMBLED — - TRSB010S-100 HUHB100Kit ... $275.00 8748 95 | FSC 160 16416K CCD Onh 518 95 Eacn DB25P (RS2321 225
450 ns. 169.95 KIT 450ns. 12595 Assembled. . 1$355.00 . s | (i i Vs
8250('15(.: s 189.95 250ns. 14995 SUPPORT DEVICES G508 1v.icMOs 7S 798 725 5‘2’"’ e s
re PC Board w/Data $21.95 AMI511 Auth Pracessor 519500 | 6518 1k (1 CMOS 795 795 25 | 22raawin y
Now over 1 year successtul field experience KEYBOARD ASClII ENCODED :M‘““‘ 9 300"' 3800 ;:g;ﬁ‘,’_,‘“‘,;;"‘; S [ N AR 1
“Special Offer” Buy (4) 8K 450ns. Kits $117.00 One time purchase of o 2adk e a0 s s 50/100 5100 Cannect azs
tr;ledSu};plus ‘khey-s 365! 1260 PIO as = CTS DIPszTcNEs
oards. From the Singer 38814 (AMHz 1235 | CHARGE COUPLED DEVICES
FLOPPY DISK DRIVES Corporation. The b 1955} 16K CCD Fust tme ofteed Fanchid 460 CCD
- LIRSLSLIEY keyboard features 128 8205 7-45!35 Decode 295 | 16K Memony inow you can espenment with CCD 5 (1520610 a %
P = e il IBASCI| characters ina 63 8212 8 bt VO 355 | iechmsiogy at s ensomabie e 17 page Apptca- | EISZED £172
e e 299 | tonnore supiiedwitn each oraer Quaniiy tmied)
1. VISTA V-80 MINIDISK uLaLouoee key format. MOS 8216 8us O 253 | $18.95 each 43.00
FOR TRS-80 encoder circuitry “N" key 8224 Ciock Gen s 195 each (reg. 43.00} LIVERMORE BASIC
" 23% MoreS rollover, lighted shift lock, contral, escape and ggg' A 1MHz) ON 65K ROM
C lorgslorang repeat functions. Lid Qty 83 KEY $59.95 DO 295 CRYSTALS PRTSHCH: on mow
apacity - 40 Tracks 8228 Sys oot s Miccoprocassor Timeb. 3 FRICE oniy
# Faster Drive - 8238 Sys Cont 625 Freauency  Price  Frequen: P
Up to 8 Times Faster UV “Eprom’’ Eraser 82 o 695 M sa 8 somar Y s 4'35
2 Drive Cablé Add $29.05 Model UVs-11E §64.95 ‘550 . ome tRRey 132 | naxepPcBOARDSALE
4 Drive Cable Add $39.95 Holds 4 Eprom’s at a time| 9I80) i i a9 2:80 CPU (thaca) 534 45
2. VISTA V-200 MINI-FLOPPY SYSTEM Backed by 45 years 385 Dusiee Voisia) | [s || etoRCry M s
* 204K Byte Capacity « w/CPM, Basic "E" experience. 8279 Prog Keyboard 1995 & 4"\"' ¢ ME 495 16K Static AAM «%’:n 2692
* One Single Sided, Model 5-527...$219.95 CI:) 000 B 18432Mz 995 ) 30K St RAMI114) 4998
5 i I b 8820 PIA 850 |s Jo-u M 20 OMH2 495 Flopoy I/Q (Tarbel) 3995
ouble Density Drive V-200 Professional industrial Modet 6821 PIA 650 491520MH 22 118aMH; 599 Cassette 1/Q (Tarbel) 2985
* One Double Density | \699.00 gazalcron 150 2 eun 1% L 3% | ekesomaron 219
ontrotier w/Case & P. B 23Mm 9 1702 Eprom Board 300¢
Add to your EXIDs TARBELL FLOPPY INTERFACE e 20 L SR 5D aroaneboom iracy 3433
[} 2 c
2 80 S100 tible % Uses CPM 6845'HD46505 CRT 3395
HORIZON, etc. A el Sugan 3% le §339.00 6850 odem ' 38 DISPLAYS/OPTO/LED’S APt (WConn) 5795
3. VISTA V-1000 FLOPPY DISK SYSTEM Assembled Other Drives 525 9 587\'A ‘UU:AT'JD’OSC 25(: * 7 SEGMENT » CALC » CLOCKS vector BBOD Prol? 199%
% 2) Shugart 800. 8" Floppy Digks Bl somd 3005 0oc B ss 338 Bgca vt oo g | BRI e B8
ontrotler Car able, psgs 55 FND 500/503 (CC) 500" ideo Intertace (SSM) 27 95
Case &PS. V-1000 an Douule Density 5% Controlier D e o0 FNDSsO7 530 1CA 500 Ao % e MG 3298
* CPM & Basic"E", 1699.00 TR T S2a%0 1822 SCD 256 » 4 RAM 35 £ 077890 1 800 hed 78 | oSeiMoterBomammc) 2095
Instructions & Manual SO Versa Floppy Assembled 5189.95 1852 €3 ov e o3 :qf";&oﬁrgoog'e;& R | I e ol
4. MP| B51-5%", 40 tracks ........279.00 Tarbel Cassette I/0 Kit $115.00 eoatan g e -7731 (CA) 300" Red 99
5. Shugart SA400-5%", 35 tracks. ... 295.00 S AR e e S 18580010 535 300 Panipie gy 400 5 WAVEFORM
6 Siemens/GS! FDD100-858"....375.00 [l BYTE USER 8K EPROM BOARD 6530 i 1B MG e 1 CENERATORS)
7. Shugart 800/801R & 495.00 * Power on Jump * Reset Jump 8522 Mu 925  Begel tor MAT003 w/Reo Filler a9 8038 Functicn Gen 295
8. PERSC! Model 277 Dual. ... 1195.00 Assembled & Tested . $94.95 e 10 MAI002A LED 121w Clock Moduie 1095 110100\ 6” %
Byteuser Kit .. . . %64 £630-004 > XR2208 Funchion G tor 525
EXPANDORAM MEMORY KITS [l 52 FC Soard e e B3 R e i
385) F8 Prog. Srore 1495 [P 50827300 Red Nymenc 125: FLOPPY DISK I/O
Special Offer: Buy 4 kits only $59.95 each 3853 F8 M 0
* Bank Selectable # Uses 4115 0r 4116 MR-8 8K w/1K R 23 SR ot e e L Ol )
ns MR-16 165 w1 K Ram 35920 v Tt 306 Nemoer wiLoge 335 V78 Gt ionen” 55
N . W, al A TH 309 N T wil.ogic, 885 ual 399

* Write Protect * Power 8VDC, £16VDC EPM-1 4K 1702 $59 gg Ro :ﬁ'f;f‘sn:ms s TiL 341 Heowacecmar 1295 1791 Oual Flapoy .4‘955

* Phantom # Lowest Cost/Bit EPM-2 2708 or 2716 Eprom ©1$69.95 SerorBargs o aRay  MAN2A 9207 Red Apnwtumerc 2% TVINTERFACES

Expando 32 Kit{4115) Expando 64 Kit(d116) 41158K (16 P 695 MAN 104 270" Fed AoharNumana 8%

S T et ot Z-80/Z-80A/8080 CPU BOARD Rl 2R G0 CICARLIVALTG TV v medace 55
16K $229.00 32K $369.00 * On board 2708 * 2708 included (450ns.) 4096 4K x | (16 Pin} LR 5188 Microverter o
24K $299.00 48K $469.00 * Power on jump % compietely socketed 2U0ARKI LB 475 4N25 Photo XSTR HFE 250, 30V 29 M&R Mogulator 3500
32K $349.00 64K $565.00 Assembled and tested $185.00 g2 TSR e 495 an33 Photo Darington 75

= A 4 195 1103 195  ppy110BPRotoXSTRFalLense  SALE4/1 00 ATTENTIO
$129.95 4008l 495 N
6605 795 ATTENTION PET USERS

IMS STATIC RAM BOARDS ® S;'é%; %2,‘3.31 T BE IR o oo ST e g0

* Memory Mapping # Low Power & it $ 99.95 KIMS 1o KIiM Connector 5 75/pair p 05.00 Kil/160 00

* Phantom * Assembled & tested 8080A Assembled $149.95 gon 7 £202 Sogle Soara Comouier 11300 Comncto Tor mermony expanean

Recommended by Alphamicrosystems $-100 MOTHERBOARD SPECIAL KIM Mamory Plus  (consits of 8K Rem. : f::lefsgg ':’00;‘ fassetiel] O

250 ns. 450 ns. E prom. Programmer, /0 etc. 45.0C Z e
8K Static $209.00 $189.00 8 slot expandable w/9 conn. o ?Mmse?fx:giw (cassette) 12 games 16,95 s 5
16K Statlc $449.00 $399.00 reg $69.95. NOW $52.95 Fooo! I8 ::;g Edior package fcassetie) 1695 Petuma (s Soard) 2995
32K Static $799.00 $699.00 Hep wia Retial pg lcsaiel. 1855 Gesom (gnaie ene oot 7438
3 Ignals tape load) 2495
Microchess (casselia) 16.95
& Microaid Assembly/Disassem/EQNor 2795
ANADEX PRINTER TARBELL FLOPPY CONTROLLER ) 5o ® Mcroad Source Listing (cassate.  27.95  ATTN TRS 80 USE
SALE 8223 9 .2. & Tiny Basc for KIM tpaper tape) 1095 s
Model DP-8000 compact, impact, parallel or S?ir‘iasssfrgglfg ?;ggé‘g?,&"s%s;gwgg Shugart ggé\ ;gzg;z ;%:Y‘Sl w;: COMPUTER SPECIALS 20/40 Pin Memory Exp Conn
a - 1 8
serial. Sprocket teed, 80 cols, 825126 256 x4 5558 pSkMemcascpnieiing :;;2
84 lines/min,, bi-directional. g;g;gs 256 x4 (z% 350 oy protter o ;;g{» :;;50 ngva VSODgé\Amwy 33500
0512x4 B H 2y P D
Howony 389200 ACOUSTIC MODEM N Bu7s7d 470 335 proogue WO resco  rgmco  domecune s ™ a5
il Centroncs 779 witractor 117900
™ NOVATION CAT™ CHARACTER GEN Romie o 119500 104500  Centromcs 701 Broweel 157900
VERBATIM™ DISKETTES o\u 0-300 Baud ==L 2513001 6V Lisoer 950 TEIETOB( mali . 493500 350800 MCIoP lsame os Quck Punigy
* 5Y Minidiskettes w Bell 103 2513-005 {5V) Lower 1095  Cromemco Sys It 5899000 539500 39500
Softsector, 10 Sector, 16 Sector © 10 ) Answer, Originate  $198.00 o e beos. feemmodoreiRe] 79500 76500  CabielopugmExcanson/O 3900
$4.25 Each, 10/3995 \"\(‘ :gmgg;:‘ :? ;g AWDM:ILOA;:;‘N\ 39500 89500 Power Steap (6 oullets) 1795
* 8"Standard Floppy Disks # \kﬁ ACOUSTIC COUPLER SPECIAL MCME574 1450  Tetetype 43 ui’?% 115000 3‘2?&3“.?"41.?:?’5"5; :gggg
Soft Sectar, Hard Sector éf’gC?EL PURCHASE HCMSTR, (ORI etone ) 43300 39900 Eiecinc Penci on Cassetle 9900
. £l Eleci e on
A ) | OF SURPLUS UNITS UARTS/USRTS A KR
dd 4.95 for 10 Pack in Deluxe Disk Holder RUALABILITY LiMtT /USR MONTHLY IC SPECIALS Chrary 100 (cassettes) 4995
IMITED $29 95 lt:;«‘sgﬁ (;\; ‘-z\\{x 395 (F12508 JFET Anioa Mulh 8 bit g5 Mo Chess icassetie) 1995
2 4, C -
ARGl w635 iowriotocimireeane 173
uoronou EXORCISER COMPATIBLE DATA BOOKS e COMPUTER BOOKS Avs1015A/1863 5Vt 695 IGM7045 Frecwion Sio/Watch Timer 2295
00 MPU Module w/GBOZ CPU. $495.00 1978 IC Master a9.95 Intef MCS 80 Manual 795 6202 -';gg ICL7107 3'2 Dwgit A/D (LED) lags TVCHIPS
3601 16 Siol other 5 17500 NS Lrear 53 WD USscA Mamm. 553 weans 835 4SE0 bareny P Ause & Wi
9602 Card Cage (19" Retma RackMount) .., 75.00 NSC Linear o0 Notes 3 95 AMD Schottky Databook 495 23501087 995 (M1830 Fuud Detecior oo
9603 8 Slot Mother Board . 100.00 NSC CMi AMi MOS/LSI Data 395 LoALEA s 2495 | M1850 Ground Faull IC 3100
9604 Switchmode System Power Supply . .. 250.00 NSC Mamory. 355 GI MOSILSI Data 495 OO D ooy .95 (1800 Phase Lock Loop FM Sioto 00
9610 Utility p,mmwm Bczar 3600 Intel Databook 295 Harns Analog Databook . 4.95 BAUD RATE GEN LM1820 AM Radio /100
9616 Quad BK Eprom Module e '"":L:'C_S ::;gﬂ:::‘ “07:: ."‘ L"::a' Control Data.. 395 ——n g5 DS3629Dual Mos Sanse Amp 250
o L : i e Rz o
h o Vees wD19a1 9 2

9626 8K Static RAM I DA S Q0 7 320 511 Sacket 157100+ oot

020 K Baric asone e 0250 PR HH KEYBOARD ENCODERS 5223 (10 & :“C”""m;' 7%

9630 Card Extender. .68.00 6800 Programming. % 775 AY5-2376 13 MKSO‘M a’a’z‘ 2 1‘ gg 3/199

9640 Muitiple Programmable Timer 780 Programming. §5Q 775 AYS-3600 1375 2ivan 31 99 M‘mN /1%

(24 Timers) 396.00 Vol. li Some Real Micropracessors w/Binder F00Q 27.50 Hooues 995 | vgi7 e ,g: 5
9650 8 Channel Dupiex Seral 10 39500 Vol. i} Some Reat Suppon Dewces w/Binder. .. 2090 18.50 "ng:?l' 995 grag/avzs 235 555N 5199
96103 32/32 /O Module. 275.00 IO I S B Sl o o7 CONVERT 995 g5h%0 995 556CN 3199
96702 32 Point Reed Relay Modute. ., ... 350.00 ERS

Understanding Computers 8
6800 BARE BOARDS B080Mrcrocomputer Expsriments t st 3 “:;f“g:* i’ ATTENTION
9620-0 1$45.00 9603-0. .27.00 Beamnors Grassary & Gude i mosnis ™ A BUSERS
’ 9600. 55.00 Do Burtes oy Glfte o Computers. ? ¢ 9400 Vot 1o Fleq Conv Appie Il w, iox sym5w b gu
h 4500 96103 X 8080 Machine Language Programmng & - I 8co 1EElincrade shipment Add 35 cents for Dala

9601-0. 50.00 96702 55.00 Home Computers Vol | Hardware X 5 Mgglggz: ngg:; D::: :: w, tn(eﬂne 53288 Reta)l pricmg may vary from Mai Order
Also AM EVK System in Stock Srarens Semaisr e s’ GRESIT Frmuaro Carg 120 00 e e

P.0.BOX 17329  lrvine, California 92713  Phone (714) 558-8813 etz Stors Oeen Mon. - Sat. -

TWX: 910-595-1565 Santa Ana, CA 92705

6161 LSNONV

0
=
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FAIRCHILD RED LED LAMPS

#FLV5057 Medium Size. Clear Case. RED EMITTING. These are not
retested off-spec units as sold by some of our competition. These are

factory prime. first quality. new units
10 FOR $11®

50 FOR $4%
"WE BOUGHT 250,000 PCS."”
“THE COLOSSUS"
FAIRCHILD SUPER JUMBO LED READOUT
A full .80 inch character. The biggest readout we have
ever sold! Super efficient. Compare at up to $2.95 each

from others! YOUR CHOICE ~ $4 49 EA Z U L U

(6 for $6.95) 50% OFF SALE!
16K DYNAMIC RAM CHIP EXPERIMENTER'S CRYSTAL |TOSHIBA POWER AUDIO AMP

WORKS IN TRS-80 OR APPLE II 262.144KHZ This reauency is 2 | 5:8 Walt BMS Typical Output. 50 to
16K X 1 Bits. 16 Pin Package Same as Mostek 4116-4. 250 NS access 410 NScycie 1o the 18th power. Easily diwded | 30,000 HZ + 3 DB. For CB's, tape
time. Our best price yet for this state of the art RAM. 32K and 64K RAM boards down 1o any power of 2. andeven | decks, PA's etc. Works off of asingle
using this chip are readily available. These are new, fully guaranteed devices by a to 1HZ New by CTS-Knight. A §§ supply voltage from 10.5to 18 VDC.

maicdatg VERY LIMITED STOCK! value: $1.25 each 10 Pin plastic DIP with special built in

“MAGAZINE SPECIAL” — 8 For $79.50 4.00 MHZ — $1.75| 15000 win baia
G.l. FULL

NATIONAL SEMICONDUCTOR

MILITARY TIME FORMAT! MAL008D
JUMBO CLOCK MODULE

FEATURES
FOUR JUMBO % INCH LED DISPLAYS

24 HR REAL TIME FORMAT

24 HR ALARM SIGNAL OUTPUT
50 OR 60 Hz OPERATION

LED BRIGHTNESS CONTROL
POWER FAILURE INDICATOR
SLEEP & SNOOZE TIMERS
DIRECT LED DRIVE (LOW RFI)
COMES WITH FULL DATA

REG. *9.95

*oR xeun
COMPARE AT UP TO TWICE
OUR PRICE!

MANUFACTURER'S CLOSEQUT!

R

PERFECT FOR USE
WITH A TIMEBASE.

FND 847 Common Anode
FND 850 Common Cathode

FAIRCHILD PNP

MOTOROLA POWER COMPLEMENTARY POWER TRANSISTORS
WAVE BRIDGE SILICON NPN AND PNP. TO-220 CASE.
VCEO - 40V PD - 30 WATTS

“SUPER TRANSISTOR"
2N4402  TO-92 Piastc Siicon PNP
Driver High Currenmt VCEQ-40 HFE-50
10 150 at Y50 MA  FT-150 MHZ A super
BEEFED—UP" Version of the 2N3906

8 FOR $1

4 AMP 600 PIV
3/4 In. Square
With Lugs, #LM-1

TRIAC

TO-220 CASE
15 AMP

SPECIAL 89¢ _—
e

400 PRV

FOR AUDIO POWER AMPS, ETC.
TIP29 - NPN

YOUR CHOICE

RADIO-ELECTRONICS

w
N

75¢ ea. 3 For $2 5 FOR $3.95 TIP30 - PNP 3 FOR $1

EXPERIMENTER'S HEATING PLATE ANNOUNCEMENT:
Large Manutacturers Surpius. 5%x10% In. Made of 3/8 in. | To better serve our customers we are splitting Digital Research Corp of
tempered glass with heating element laminated on back. Works | Texas into two operating sections: PARTS AND COMPUTERS. We feel this
off 120 VAC. Protected by thermostat and two thermal fuses. | change will aliow usto offer you lower prices. better service. and many more
Rated 120 Watts. Use for any heating apptications. Perfect for | new products Continue to order parts. clock modules. etc fromD R.P.P.O

Case. Mig. by Teledyne. heating ferric chloride to increase PC board etching efficiency. | Box 401247 Garland. TX 75040. To order computer parts and computer Kits
Units are brand new. non-submersible order from Digital Research: Computers P.O Box 401565 Garland. TX

6 FOR $1 WHILE THEY LAST — $2.99 each | 75040

Digital Research: Parts TTE e 75¢ ranctheg. A C'6 B e wesat e s,

$15 add 75¢ handling. No 'C.0.D. We accept Visa, Master-
P. 0. BOX 401247 GARLAND TEXAS 75040 © (214) 271-2461

FET SALE!
2N4304. Brand New
N Channel, Junction Fet
BVGDO-30V IDSS-15 MA Typ.
1500 UMHOS. TO-18 Plastic

charge, and American Express cards. Tex. Res. add 5% Tax.
Foreign orders (except Canada) add 20% P & H. 90 Day
Money Back Guarantee on all Stems.

° HOUSE MARKED SPECIAL *

DARLINGTON
POWER TRANSISTOR
16 Amps 60 Valts 150 Watts
Sumilar to: MJ4030 PNP $1.50 each

Tog MJ4033 NPN Specify NPN or PNP

HEAVY DUTY
12 VOLT RELAY [v]
o Cieor Ploshic Enclosed #

ALLIED CONTROL

Minialure P.C. Relay
#MPC—4C00—12VDC

:?;:\Dr;p Contacts (A
500 ® 12 VDC @ 960 MW Our device is a “MOTION DETECTOR" in
$3.00 each ® 150 ohms ltlhde tgue sen‘ges ?f t{‘? word. It detects motion {‘or
$2.50 18tance o eet (minimum aco t
10 MEG POTS eect bage of 2 ft. The secret :s in th;nult‘l:'angovr::ple:
S 0 WS LS} chip. The device is completely self con-
b - ant Sizé tamed inacase 6 x 3% and i3 powered b;
+3/8" Long Shatt P.N.P.GER. TRANSISTOR A" Nicad cells. NOTHING ELSEOm needed
for the device to perform its basic function.
4 for $1.00 2N1038 TO —39 There are 2 operating modes. Mode 1 is audi-
40 voits 8 amps 20 walts ble. When the device 18 tanered an audible
SPRITE COOLING FAN i “whoop™ alarm is sounded the silent mode,

any motion activates a time delay (adjustable),
which then can activate any kKind of alarm,
such as remote siren, noise maker, telephone
dialer, tape recorder etc.

Get every excitement-packed issue
of Radio-Electronics delivered to

® Used But Fully Tested
~ @ 115vac 9 watts
®31/8 x31/8

N.P.N. SI. TRANSISTOR

your door. And save money, too— At 6307 T0—3 plehélématélre “MPTION DETECTOR™ Com,
< ' 300 volts 8 amps 125 watls h nnb {)pera in includes atteries an
Lol 2 Gl e e JUsy featire in above 3 vermons: 2 x BN 1

Cigarette pack size.
MODEL 1K “MOTION DETECTOR"
RHEOSTATS kit with data $24.50

the handy coupon and subscribe
today!

MAGNETICALLY
ACTUATED SWITCH

MODEL 1 Com%letel assembled

® 4.0hms 100 walls $2.00 each ION DETECTOR”

§ Mall to: Radio-Electronics ] * N.O W/Magret Engaged ® 25 0hms 25 walts :v lalrgerb atteries and SeoT0
] SUBSCRIPTION DEPT., P.O. BOX 2520, 1 IMn:lallsll‘n v O:l;me //// $1.00 each MODEL 2 Conﬁ o i ; ature ’
BOULDER, COLO. 80322 {please print) 90=Rcs e 1 koh ON° DETECTOR
[] 1 = ohm 25 walts with batterles d
1 [T i 75¢ each $1.00 each char, gr qr $39.50
“MOTION DETECTOR’
(] ] ALCO on board with capacitors 7.95
Address MALLORY Set of 4 Nicad batteries 4.50
MINIATURE
[ ] 1 SWITCH COMPUTER GRADE Charger for 4 Nicad bat-
g | o State Zip Code ] St 150,000 MFD 15 VDC teries $5.95
® §amps @ 125 volls * 3" Dio. 5" High AY BE PHONED!
1 1 :'Add P
] Indicate the offer you prefer: i $1.15 each * 18V Surge  $3.50 each Aadr (;)atage
PHONE (617) 631 7434 9:00 AM.t04:30P.M.
i O an':n? ‘l:ﬂs::)o ONLY $9.98 (You save $2.02 off ] %I tl l{, %R $10
B 2 Yesrs—24 issuss ONLY $10.00 (Save Morel [ ALL ELECTRONICS CORP. wf,::;id:ﬁ:g:';;WY,“::,?:,':::&,, number,
$5.00 off newsstand price.) ] SEND FOR OUR FREE FLIER pe no., the name of the magazine you are
[ ] Piginent endioisd B me I 905 S. Vermont Ave. « Quontities Limited ordenng from and the mont
1 Check here If this is a new subscription. Los Angeles. CA 90006 7 i ey SR TEK-EL Corp.
B [ Check here If you are extending or renewing your | (213) 380-8000 p égﬁ’ségg :2;9%29 usa P.0. Box 761R
1 subscription. [} Store & Worahouse Hours + Some Day Sh th
9AM-5PM ¥ SNIpping wi Marblehead, Mass.
B Extra Shipping: Canada $3.00 per year, all other [ Cert. Check or M/0
§ countries $5.00 per year. 41H9 AopdoyiLUiEncY 01945
(RN N N N N N N 0 § 0 § §J N 0 B N § J]} - J
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FREQUENCY COUNTER KIT
Outstanding Performance

Cf—&ﬂ FREQUENCY COUNTER : ’

95
Q @ Incredible Price $89

anine

2 G2 SPECIFICATIONS:

Frequency range: 6 Hz to 65 mHz, 600 mHz with CT-600

Resolutlon: 10 Hz ¢« 0.1 sec gale, 1 Hz¢ 1 sec gate

Readout: 8 digit, 0 4* high LED, direct readout in mHa

Accuracy: adjustable to 0.5 ppm

Stability: 2.0 ppm over 10° to 40° C. temperature
compensated

Input: BNC, 1 megohm /20 pt direct, 5@ ohm with CT-60(

Overload: 50VAC maximum, all modes

Sen:;tiwly' tess than 25 mv to 65 MMz, 50-150 mv to 60
mHz

1amsay gizatrenias

The CT-50 is a versatile and precision frequency counter which will measure
frequencies to 60 mHz and up to 600 mHz with the CT-600 option. Large Scale
Integration, CMOS circuitry and solid state display technology have enabled this counter to:
match performance found in units selling -for over three times as much. Low power
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation.
Features of the CT-50 include: large 8 digit LED display, RF shielded all metal case, easy
pushhutton operation, automatic decimal point, fully socketed IC chips and input protection
to 50 volts to insure against accidental burnout or overload. And, the best feature of all is the
easy assembly. Clear; step by step Instructions guide you to a finished unit you can rely on.
Order your today!
CT-50. 60-mH2 counter kit $89.95
CT-50WT. 60 mH2 counter, wired and tested 159.95
CT-600, 600 mHz scaler option, add 29.95

Power: 110 VAC 5 Watts or 12 VDC ¢« 400 ma
Size: 6" x 4" x 2. hugh quahty aluminum case. 2 lbs
ICS: 13 units, all socketed

CB-1. Color TV calibrator-stabllizer $14.85
DP-1, DC probe, general purpose probe 1285
HP-1., High Impedance probe. non-loadir 1585

. OP-AMP SPECIAL
CAR ' _ FM MINI MIKE KIT

CLOCK m 741 mini dip 12/52.00

B1-FET. mini dip. 741 type 10/32.00
The UN-KIT. only . E—
5 solder connections B st VIDEO TERMINAL

Here's a super looking. rugged and accurate auto A completely self-contained. stand alone video ter-
clock.which is a snap 10 build and install. Clock minal card. Requires only an ASCH keyboard and TV
movement is completely assembled—you only soider set to become a complete terminal unit. Two units
3 wires and 2 switches. takes about 15 minutes!' available. common features are: single 5V supply.
Display is bright green with automatic brightness XTAL controlled sync and baud rates (to 9600),
control photocell—assures you of a highly readable complete computer and keyboard control of cursor.
display. day or night Comes in a satin finish an- Parity error control and display. Accepts and gener-
odized aluminum case which can be attached 5 ates serial ASCH plus parallel keyboard input. The
different ways using 2 sided tape Choice of sitver 3216 is 32 char. by 16 lines, 2 pages with memory
black or gold case (specify) dump teature. The 6416 is 64 char. by 16 lines, with
DC-3 kit. 12 hour format $22.95 scrolling. upper and lower case (optional) and has
DC-3 wired and tested $29.95 RS-232 and 20ma loop interfaces on board. Kits

110V AC adapter $5.95 include sockets and complete documentation
RE 3216. terminai card $149.95 w
RE 6416, terminal card 189.95

Lower Case option, 6416 only 13.95
Power Supply Kit 14.85
Video/RF Modulator. vD-1 6.95
Assembled. tested units, add 60.00

A super high pertormance FM
wireless mike kit! Transmits a stable
signal up to 300 yards with excep-
tional audio quality by means of its
built in electret mike Kit inCluges
case. mike. on-off switch. antenna
battery and super instructions. Tnis
is the tinest unit available
FM-3 kit $12.95
FM-3 wired and tested 16.95

CLOCK KITS

our Best Seller
your Best Deal

Try your hand at building the finest loaking
clock on the market Its satin tinish anodized
aluminum case looks great anywhere. while six 4’
LEDdigits provide a highly readable display. Thisis a
complete kit, no extras needed. and it only takes 1-2
hours to assemble Your choice of case colors

Under dash
car clock

12 24 hour clock in a beau-
titui plastic case teatures. 6

¢ S T Ao y

jumbo RED LEDS. high accuracy (1min/mo ). easy 3
wire hookup. display planks with ignition. and super

CALENDAR ALARM CLOCK

instructions Optional dimmer automatically adjusts

display to ambient light level
DC-11 clock with mtg bracket
OM-1 dimmer adapter

PRESCALER

Extend the range of your
counter to 600 mHz Works
with any counter. includes 2

PS-1B. 600 mHz prescaler
PS-1BK. 600 mHz orescaler kit

transistor pre-amp to give supei sens, typically 20
mv at 150 mHz Specify + 10 or ~ 100 ratio

The clock that's got it all. - 5" LEDs. 12 24 hour

snooze. 24 haur alarm, 4 year calendar. battery
$27.95 backup. andlots more. The super 7001 chip is used

2.50 3 Size 5x4x2 inches

Complete kil. less case (not available)

DC-9

30 Watt 2 mtr PWR AMP

$34.95

Simple Ciass C power amp features 8 times power
gain. t wintor8out, 2intfor150ut. 4 Win tor 30 out

Max. outputof 35 W, incredible value, complete with
all parts. less case and T-R relay

$59.95 PA-1, 30 W pwr amp kit $22.95
49.95 TR-1. RF sensed T-R relay kit 6.95

Ramsey’s famous MINI-KITS

FM WIRELESS MIKE KIT

Transmits up to 300
to any FM broadcast
radio. uses any type ot i®

mike Runs on 3 to 9V

Type RM-2 has added sen- =
sitive mike preamp stage

FM-1 kit $2.95 FM-2 kit $4.95

COLOR GRGAN/MUSIC LIGHTS

See music come alvel 3 different
lights flicker with music One light
for lows one for the mid-range and
one 10r the highs Each channel
indwidually adjustable. and drives
up to 300w Great for parties. band
music, nite clubs and more.

Complete kit, ML-1 $7.95

LED BLINKY KIiT

A great attention getter which aiter
nately tiashes 2 jumbo LEDs Use
tor name badges. buttons. warning
panel lights, anything' Runson 3 to
15 volts

Compiete kit BL-1 $2.95

VIDEO MODULATOR KIT

Converts any TV to video monitor
Super stable. tunable over ch 4-6
Runs on 5-15V. accepts std video
signal Best unit on the market!
Complete kit, VD-1 $6.9

TONE DECODER o~
A complete :
tone decoder on

a single PC board

Features.  400-5000

Hz adjustable range via

20 turn pot voltage regulation. 567
{C Usetul tor touch-tone decoding
tone burst detection. FSK_ etc Can
also be used as a stable tone en
coder Runs on 5 to 12 voits
Complete kit, TD-1 $5.95

WHISPER LIGHT KIT

An interesting kit. small mike picks
up sounds and converts them to
light The louder the sound the
brighter the light Completely self-
contained. includes mike. runs On
110VAC. controts up to 300 watts

Complete kit. WL-1 $6.95

ramsey elacironics

BOX 4072, ROCHESTER, N.Y. 14610
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>
SUPER SLEUTH 5 ¥
A super sensitive am

pither which will pick \f
up a pin drop at 15 feet'
Great tor monitoring baby's room or
as general purpose amphtier Fult 2
W rms output. runs on 6 1o 15 volts.
uses 8-45 ohm speaker

Complete kit, BN-9 $5.95

POWER SUPPLY KIT

Complete tripte regu-
tated power supply pro
vides variable - 8 to 18
voits at 200 ma and + SV at 1

Amp Exceilent ioad regulation,
good filtering and smait size. Less
transformers. requires 6 3V (« 1 A
and 24 vCT

Complete kit. PS-3LT $6.95

SIREN KIT

Produces upward and downward
wail characteristiC of a police siren
SW peak audiooutput. runson 3-15
voits. uses 3-45 ohm speaker

Complete kit. SM-3 $2.95

PHONE ORDERS CALL

(716) 271-6487

sitver, go'd. bronze. black. blue (specify)
Clock kit, 12/24 hour. DC-5 $22.95
Ciock with 10 min 1D timer. 1224 hour

DC-10 27.95
Alarm clock. 12 hour only DC-8 24.95
12V DC car clock, DC-7 27.95
For wired and tested clocks add 510.00 to kit price

Hard to tind PARTS

REGULATORS
78MG

723

309K

7805

78L05

7905

7812

7912

7815

TTLICs
CMOS ICs 74800

4011 7447

4013 7475

4046 4 7490

4049 b 7419671

4518 b SPECIAL ICs
5369 . 11C<0
TRANSISTORS 10116
2N3904 type 10/1.00 4511

2N3906 type- 10/1.00 5314

NPN 30W Pwr 3/1.00 5375AB

PNP 30W Pwr 3/1.00 7001

2N3055 60 4059+ N

UJT 2N2646 type 3/2 00 7208
FET-MPF102 type 3/2.00 LEDs

UMF 2N5179type 3/2.00  Jumbo red
MRF-238 RF 11.95 Jumbo green
SOCKETS Jumbo yellow
8 pin 10/2.00 Mini red

14 pin 10/2.00 Micro red

16 pin 10/2.00 BiPo.ar

24 pin 4/2.00 FERRITE BEADS
28 pin 4/2.00  With info. specs
40 pin 3/200 6 hote balun

LINEAR ICs
301

TERMS: Sausfactiol aranteed or money
retunded. COD. add $1.50. Minimum order.
"$6.00..Orders under $10 00, aad $.75. Add
5% for postage. insurance, handling. Over-
seas, add 15%. NY residents. add 7% téx

6.6L tSnonvy
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BULLET lLl‘TIOIICS

P. O. BOX 401244R

£ RADIO-ELECTRONICS

GARLAND, TX 75040
214/278-3553
* KO COD'S
SE-01 SOUND EFFECTS KIT 6@ 7 WATT AUDIO AMP KIT o SEND CHECK, M.0.
SMALL. SINGLE HYBRID IC AND g
COMPONENTS FIT ON A 2 x 3" PC SHIPPING
BOARD (INCLUDED). RUNS ON 12 VDC. * CATALDG FREE UPON REQUEST
* AL, RERTS GREAT FOR ANY PROJECT THAT NEEDS * RDchs N0ER dig
o COMPLETE AN INEXPENSIVE AMP. LESS THAN 3% * TEX. RESIDENTS AQD
INSTRUCTIONS THO @ 5 WATTS. COMPATIBLE WITH 5% SALES TAX

SE-01 SOUND KIT.

* FOREIGN ADD 10%

®9000000000000000000000008080000

* QUALITY PLATED
& ORILLED BOARD

$5.95

6 DIGIT AUTO/VAN CLOCK

301 OP AMP B LEAD CAN 3/1.00
723 VOLT REG. 10 LEAD CAN .50
13741 FET INPUT 741 MINI DIP 3/1.10

¢ IC SPECS INCLUDEQ

* RUNS ON ONE 9- 30.000 @ 15V COMPUTER GRADE  2.10
VOLT BATTERY © LARGE '2" CHARACTERS (LED) ZNMOU@NPN GEN. PURPOSE 8/1.00
o SMALL 3%" x 5" o QUARTZ XTAL TIMEBASE 2N4402 PNP COMPLIMENT 8/1.00

2N6028 P.U.T. W/SPECS 50

© ALARM & SNOOZE OPTIONS LM380 2w AUOIO IC W/SPECS  1.08

. $] 695 e NOISE FILTERING LM377 OUAL LM380 W/SPECS 2.50
LESS SPEAKER 6 *7815 VOLT REG. 1A 15V 69
& BATTERY * EASY TO ASSEMBLE g\ *725 LOW NOISE OP AMP 99
IL-1 OPTO ISOLATOR MINI OIP 60

o " x 3 x 1%
© ORILLED & PLATED PC BOARDS

¢ 76477 CHIP IS
INCLUDED. EXTRA
CHIPS $2.95 EACH

“MEM 631 OUAL GATE MOSFET.

DIOOE PROTECTED. SIMILAR

T0 40673 .50
MV1624 VARICAP DIODE 10 PFO 49

OTHERS WILL SELL YOU THE CHIP. BUT ONLY BULLET
CAN FURNISH YOU A COMPLETE KIT OF ALL THE PARTS
YOU NEED TO PUT THE T.I. 76477 SOUND CHIP
THROUGH ITS PACES! WE INCLUDE SPECS AND
PROGRAMMING CHARTS. YOU WILL BE AMAZED AT THE
THOUSANDS OF SOUND EFFECTS YOU CAN PRODUCE
WITH OUR KIT! MAKE PHASOR GUN, STEAM TRAIN,
GUNSHOT AND OTHER SOUNDS. BOARD HAS AUXILLARY
PULSE GENERATOR. COMPARATOR AND MULTIPLEX 0SC
FOR EVEN MDRE VERSATILITY.

COMPLETE KIT s16.95

ULTRASONIC RELAY KIT

INVISIBLE BEAM WORKS LIKE A PHOTO
ELECTRIC EYE. USE UP TO 25 FT. APART.
COMPLETE KIT. ALL PARTS

& PC BOARDS. $21.50

MR A e L L R N T N A O A S G R

\

12 VOC 1N4003 1A 200V DIODE 15/1.00
TIP30 TAB PNP POWER 3/1.00
"MCI351P FM IF. 0ISC IC 50

000000 00000000000 0000000000000000900000000000080000000080

“INDICATES ITEM IS "HOUSE NUMBERED"

9900000000000000000000000000000
’

ssasene

JUMBO GREEN 4/.8%
JUMBO RED 5/.8%
MEBIUM RED (%4") 18
MEDIUM GRN OR YELLOW 16

Electronic Warning Flasher Kit
This battery operated device
continuously emits bursts of
intense light. Great for bicycl-
ists, skiers, boaters & campers.
Comes with all parts, quality PC
board and easy-to understand in-
structions. Uses high-output xenon
fiash tube which flashes 2 }imes per

i resh,
second when batteries are 36.95
game units. Play 3 exciting G
color TV games, with on- -
screen digital scoring and rea- 2 -
listic sound effects. You re-

pair and save |
C23872 $8.95

Wheel of Fortune Kit
Popular game device uses ‘a
LED’s, transistors & iC to o))
give the effect of a bright red
ball spinning around numbers.

Unit emits a clicking sound
as ball spins and finally
stops on a number. Incl.
all parts, faceplate & P-C
board. €23806

6KV
Trigger

COIL. ‘n’)
\

To fire
89¢

C€23207

T.V. Game Special

Reject “'Video Olympiad” TV

Strobe Tube
Assortment

—_—

Strobe Kit

Complete variable
rate strobe light
kit. Contains all
parts, line cord,
PC board and in-
structions. 117V.

caonn $7.50

Brand new facto-
ry prime strobe
tubes. 5 tubes,
w/ schematics.

c23ze0 $3.00

xenon
flash
tubes.
C23474

Reject Earadio
Rejected for 5
various reasons. 9
We are offering
these sets “as-is” &
at tremendous savings.
We send a biock diagram
of the radio IC with the
reject set. W/O batteries.
€23786 $2.49

Tube Special

6SN7
7AK7  €23697
12AU7  C23698 [l
124H7  €23699
124T7  €23700

YOUR CHOICE:
2tor$1.00

C23696

= Minimum order $5.00

* Piease include $1,00 for postage
= Visa, MC and COD accepted

=« Phone orders are welcome

electronics inc.
P.0. BOX 27038 , DENVER, CO. 80227 (303) 781-5750
Send for our free giant catalog of unique- items 1!

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
Still the bezst for only $74.95

contains

KIT. TEST &
Phone 415-447-3433 EXPERI ~.

Write or Phone for FRES CATALOG. NS
Average } minute Saturday call is 21¢. EQUIP.

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R _LIVERMORE CA 94550

YOUR PHONE
CALLS ON TAPE

Record incoming and outgoing cails automaticatly
with this all solid state unit connected to' your
telephone jack and tape recorder. Starts recard.
ing when phone is lifted. Stops when you hang
up, making 3 permanent record. Easily installed.
No extra monthly phone chargks. FCC APPROVED
2.174 x1-3/4 x3/4 $24.50*

¥4 VoicE
ACTIVATED

CONTROL

21/ax 3/4x 1/2" SWITCH

Self contained sofid state. Excellent adjust-
able sensitivity. Recorder activated by voices
or other sounds. Uses recorder mlke or ~
| remote mike. Great for home, business, etc. $24.95*

FCC APPROVED mz; AZING ELECTRONIC T

o ‘,. Among world's smallest, solid state, self contained
WIRELESS MIKE. Mercury Bat. furn. Picks up most
 sounds and transmits without wires up to 300 ft. thru
FM Radio. Tuneable. Use as mike, ampf., alarm & alert
system, baby sitter, hot line, etc. (*Plus $1.00 Pstg. &
Hdlg.) Money back guarantee. California residents add
tax. Free data. Mail order. Visa, M/C, Cod's o.k. Quantity
618,95+ discount avaitable. AMC Sales, Dept. 19, 9335 Lubec
217inajan1sz St Box 928, Downey, Calif. 90241 Phone (213} 869-8519

CATELLITE TU

GET 50 CHANNELS!

matter wheré you live

It's ail true! o
receive movie: sporis, pay |Q|QV|S|O"
spovl trom aroun'dl n:e world! 24-hgu r
ciear
Somipiete information, Sources and design /
[riormation. send 37,85, Ne [

W |
SPACECOAST RESEARCH chnolagY’
Dept. B, P.O. Box 442, Attemonts Springs. FL 32701 SA3

YOU'RE UNDER SURVEILLANCE!!

A HOST OF PEOPLE, AGENCIES, AND COMPUTERS
ARE BUSY SPYING ON YOU AND YOUR BUSINESS
EVERY DAY, OFTEN ILLEGALLY. . . .

HOW TO STOP IT OR DO IT BACK!

LIE
BIG
BROTRHER

cAMEER

A Large Format (82"’ x 11 ‘) Quality Paperback, 240 Pages

BUGGING $
WIRETAPPING 1 1 95
TAILING POSTPAID

OPTICAL AND

ELECTRONIC SURVEILLANCE
SURREPTITIOUS ENTRY
DETECTIVE TECHNIQUES
WEAPONS
COUNTERMEASURES

A VIRTUAL ENCYCLOPEDIA ON SURVEILLANCE
. . . EVERYTHING YOU'VE ALWAYS WANTED TO
KNOW ABOUT SPYING." -

PLAYBOY MAGAZINE

With this order
FREE SHOPLIFTING BOOKLET FOR DETECTIVES—plus other

Investigative materials.
\

QUIMTRONIX
Postpaid—P.0. Box 548-RE
Seattle, Washington 98111
CIRCLE 11 ON FREE INFORMATION CARD



HICKOK TEST INSTRUMENTS

H ICKOK Oscilloscopes

New Dlgltal 30 MHz Dual IJ.?P,-,?Z
Mini- Multlmeter 071 QBAG . T5 . e
15 MHz Dual Trace

MODEL 517
Reg $695.00

Our Price $590 " 00 incl.probes

Lowest |\
Price

MODEL LX303

° Blg 1/2" high LCD
display

o Use indoors or out

® 200 hour 9V bawery life

o Auto zero, Polarity,
QOverrange Indication

e 100 mV DC F.S. sensitivity
* 19 ranges and functions

15 MHz
Triggered Sweep

MODEL 515
Reg $495.00

Our e $425 - 75 incl. probes i

Before you buy, check our prices. ..
(800) 645-9518

RADIO SUPPLY CO.. INC. oo 5300 oToTER
In N.Y. State call (516) 752-0050 855R Conkin St. SHIPPING, HANDLING
Farmingdale, N.Y. 11735 & INSURANCE. N.Y.

Call TOLL FREE

YOUR ONE STOP DISCOUNT CENTER Res. add approp.

“we WIII Beat Aﬂy Master Charge, Bank Americard, Visa, C.0.D.'s accepted. ’ sa?:sp;ax.
] t ,000 i t i ;

_Advertised Price” FREE .. . mms noamon s ™" )

ax CONTINENTAL SPECIA

Sinclair ; i s ,
POM35 digital MultiMeter FVTRmMATY | 100 MHz 8-Digit Counter $119.00-YEiEEmn 4§

* 3" digit resolution | and Video Ana * inciuge 100 1PC e o o5t e v
® Sharp, bright LED display IVZEI' vl PS500 SODMHZ Prescaler $52.95 MAX-100

s Automatic polarityvselection Dlgltal //// CODE-4-PHONE BSR Changer

® All purpose versatility i Telephone
Reg $59.95  $52.95 ' Capacltance Meter Answering Accessones

Devices $29.95
colm g 5249.954 o

‘ L3m b . Model 1500 Mode! 1400 5‘99 95 BSA-t
 Overhead Protected e Battery or X g ISORLIP 3 ¥
AG speatan 93 gt LED Display or - ! $87500 23795 ol Reo. NEWW&%LT”’ Lo y 3
uto Zerain Model 2800 == 2 s ; /
‘ . Sl30 Model k 5 o
e 385 Sl i T R o 51.10.50 it Quick Charse” || S ke
. um\- " Logic Monitor S S5 $27.95 — AaE
* [ 4]

S YL ' B« auomancaty aspavs s ang
[1} dynamic logic @ Works witn DT( \\ Model 7500 Cordiess
HTL TTL and CMOSe 16 LED display B sotdering lron $17.95

OSCIHOSCODE SRS T | i $52_95m,,.,,,,, Model 6800 Theimal Spi

Modet MS 15 L) Circuit Tester $22.50

SR Service Master Attache Sty@q .
eq I : ‘ ‘_“cKoK c
§2§&.n§5 iviJff rool Kit Tool Cases 7 nse hiait | HISKE o \I‘

‘ Maodet 39SM MODEL TC-100/ST
. b fleg 528300 oll Kit " Modet 1432¢
oy $42.95 $560.05 <58 be - Generator | ves 2,
Power consumption |Ess than 15 W ! 2 g o m $653-

NOW AVAILABL a ) e
Rets :"ws:ss M 95(bnZaa] 2 2K Removable Pallets] e o -

Model MS 215 Rea 2 SUPER Mode! 6007 0 ¢16 15! Weller
,.'-1_\ - 1120 MHz. | SPEClAll Reg, $89.00 $55.U D

1 Loglc Probe Dual Trace In-Dash g precision |

® Ao, subtract modes on

o s $A0.00 BB ant o AM/FM 8 Track }Sub-

3 )ne:u pulses ay :hn 1 asdsn ssec complete Ml o :7_5 n;:c 'Iu,: :me 3654‘50 7 ? Stereo = -, stitution

o Mubts lamily compatibility 91U TTL/HTL/ICMOS with accessories o 'y 11 ;'l - “ Box $51

SENCHOQE Magnifier i,,g 700 Series $52.50 Model 2910 I pnces Catalog
reisian ground and-palishes

| S LAMP (7 e e | )‘ X AM/FM Call TOLL FREE

TRANSISTOR/FET TESTER A4 ] Sanatec] )
R $09.95 P e 2 30MHz B2 Cassette | (800) 645-9518 [=ia) %5iss”
$4950 B P Portable ;-:68" Stereo MasterCharge ® Bank-Americard

Mudtl LP

TF 40
® COD e Check @ Money Order

Auto Sterec 40 Watt §VOM Multimeters .~ . | Frequenc 57. Add $3.00 for shipping and insurance

C.0.D.'s Extra New York State —

Power Ooste = = residents acdid_approp sates tax
POW.40 **£% 524,95 J20K ohm/y $19.95 Pl “We Will Beat Any [P iy

1K ohm/v $9.95 Ll Advertised Price” FOR

855K Conkim St Farmingdale. N Y 11735

CIRCLE 49 ON FREE INFORMATION CARD
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DIGITAL AUTO SECURITY SYSTEM 100 W CLASS A LOW TIM DC STEREO
4DIGITS POWER AMP KIT PRE-AMP KIT TA-10-20

PERSONAL CODE!! :s o Dynamic Bias Class “A” circuit design makes @ Incorporates brand-new D.C. design that gives
this unit unique in its class. Crystal clear, 100 @l a frequency response from OHz — 100KHz

e proximity triggered watts power output will satisfy the most picky [ll +0.5dB! Added features like tone defeat and
d ; fans. A perfect combination with the TA-1020 [l loudness contro! let you tailor your own fre-

° voltage trlggered low T.1.M. stereo pre-amp. quency response. Independent I.C. regulated
. . L . power supplies to eliminate power fluctuation!

¢ mechanically triggered Specitical onsh Specifications: *T.H.D. less than .005% *T.I.M.

*Output power : 100W RMS into 8-ohm less than .005% *Frequency response: DC to
125W RMS into 4-ohm |l 100KHz +05dB *RIAA deviation: +0.2dB

3-WAY PROTECTION! *Frequency response: 10Hz - 100 KHz [l *S/N ratio: better than 70dB *Sensitivity:

. . . *T.H.D.: less than 0.008% @l Phono 2MV 47K/Aux. 100MV 100K *Output

| pu

This alarm protefzts VOLIJ and itself! _Entermg *S/N ratio: better than 80dB [l level: 1.3V *Max output: 15V *Tone control:

protected area will set it off, sounding your *|nput sensitivity: IV max. ESSS 110dB'@ ggHDz/ctre@t;lg 5»;10&3 @ 15Hz

o - . *p o ower supply: * L. 4

car horn or siren you add. Any change in vol ower supply: 40V @ Samp i | 0T s with regu.
tage will also trigger the alarm into action. If TA;;??S;:('T lated power supply,
cables within passenger compartment are cut, : g"TW” need is a 48V
A A 1 Power .T. transformer @

the unit protects itself by sounding the alarm. i~ p T et 05A .

ONLY $44.50 :

SPEC'AL $19.95 . 8 $15.00 each e

ALL UNITS FACTORY ASSEMBLED AND TESTED—NOT A KITI

$a.50

THE MOST ADVANCED TIMEPIECE PROFESSIONAL FM WIRELESS MICROPHONE

OF ITS KIND IN THE WORLD! TECT model WEM-16 is a factory assembled FM wireless microphonep powered by an AA size battery.
Transmits in the range of 88— 108MHz with 3 transistor circuits and an omni-directional electric conden-
LCD Quartz Alarm Chronograph with calen ser. Element built-in plastic tube type case; mike is 6% long. With a standard FM radio, can be heard any-
dar and dual time zone!l Warch is the same as where on a one-acre lot; sound quality was judged very good. $16.50 m
Seiko but you pay a lot more for the name!
Features
* 24 hour alarm sanuwa SPECIFICATIONS
Ac
— * Chronograph counts up to . oé"\g;:mge 150mV, 500mV, 1.5V, 5V, occuv';uct:w: +25% t.5.d
e 12 hrs. 59 mins 59.9 sec — COMPACT — ;5vnsov) 250V Tkv AN OC Corrent:  225% (39,
et - o {0 Batt Check:  $25% 1.5d.
el Precision 0Of chrono up 10 — LIGHTWEIGHT — 25KV " Using HV probel AC Vaitage/Power on 1 5V range: 5% f
/ DC Cy t: 504 A, 25mA, 25mA, AC Voltage/Powe b 15v 135%0 d
hin 2 GRS ¥ 8 = P (I e T gl e e L
1 olta 5V, 1 k y T
- Lap time (with chrono 1un BATTERY CHECKER RACCuvvug»: 6m. AQSA(ZVQandSSdevIoD e e £ of e
~ esistas 10K 100k ML BME D i i
ning uninterrupted} -~ LED TESTER — renee (m;l: ﬂ gl o 146 » 57 < 26 mm thick
- . 100! 1 10k 50k Wl ht 240
Time displays by LCD for T-55D (w/o temp probe) {mid scale} Instrumant supphed with BAttories 1.5V (UM or RAsla2
hour, min, sec, day, date $44 50 Load Current. 30mA :imA JOOmA Fuse & Spare: 500mA 250V
* Load Voltage: 3V 3V Temperaturs Probe (T-55THD onty!

of the week and AM/PM
« Calendar gives out date-day
* Dual time zone for any two
cines of the world at your.
own choice

* With light switch to allow
you to see the time in the

5 dark!
$65.50

T 55THD(temp probe) Decibats. 10 moasda

Batt Check: 0.9 to 1.5V (108 loa)

$66.50 LED Check:  {Avafiabie)

Temparature: 50 to +100<C and 0- to +200C {Probe not supphed with T-55D)

HICKOK LX 303 MARK IV 18 STEPS

DIGITAL LCD MULTIMETER LED POWER LEVEL
« 3% digits display INDICATOR KIT

« 200 hours 9V battery life This new stereo level indicator kit consists of

« Auto zero; polarity; overrange 36 4-color LED (18 per channel} to indicate

indication the sound level output of your amplifier from

« 100MV DC F.S. sensitivity ~§6dB ~ +3_dB. Come§ with a well-designed

p silk screen printed plastic panel and has a se-

« 19 ranges and functions lector switch to allow floating or gradual out-

« D.C.volt: 0.1 MV to 1000 V put indicating. Power supply is 6 ~ 12V D.C.

« A.C.volt: 0.1 V_to 600V with THG on board input sensitivity controls.
« Resistance: 0.1§2t0 20 M

ONE ¥EAR FULL WARRANTY

NEW MARK Il

@ Steps 8 Colars

Stereo level indicator

kit with arc-shape dis This unit can work with any amplifier from

play panei!! This Mark 11 LED level indicator is a D.C. current: O 01QA to 100 MA '1<W to 2'03W!70 ar . 36
new design PC board with an arc-shape 4 colors It includes pcs. driver transistors, 36 pcs.
CALL FOR OUR DISCOUNTED PRICE matched 4-color LED, all other electronic

LED display {change color from red, yellow, green
and the peak output indicated by rose red). The

components, PC board and front panel.

power range is very large. from -30dB to +5dB. 60W + 60W
The Mark [l indicator is applicable to 1 watt 4
200 watts amplifier operating voltage is 3V — 8V o $
DC at max 400 MA. The circuit yses 10 LEDs Q )
per channel. it is very easy to connect to the am «Q (/‘\
plifier. Just hook up with the speaker output! | . | )
IN KIT FORM $18.50 L) g . I 4\ e¢ MARK IV KIT $31.50
M
- i 2 JUMBO
sl =3 ‘gl 1” LED ALARM CLOCK MODULE
ELECTRONIC = r't_;.i-:'-" !; ~ | ; 0 Assembled — not a kit!
DUAL SPEAKER PROTECTOR i‘. ;’;‘{‘- g A8~ Features :12 4h°d«%its er;d ‘l__ED c'nsp\ayY
L urs 1 ime forma
Cut otf when circuit Iu;asgor:eod or;rgt\fcrt “24 hours alarm autiio output
! {just add speaker}
¥ jv‘;‘l‘,'asa;"off";’s‘f)’eazs COMPLETED UNIT—-NOT A KIT! * Power failure indicator
i e ot OCL pre amp. & power stereo amp. with *Count down timer 59 mins
s OCL el bass, middie, treble 3-way tone control. 1216V AC 50/60 H:
& J KIT FORM Fully assembled and tested, ready to work. . '1”O°“r‘nm —
o $8.75 EA. Total harmonic distortion less than 0.5% 7 ¢
. ol Red Display

at full power. Output maximum is 60 watts
per channel at 8§) . Power supply is 24 - $8.50 each

36v AC or DC. Complete unit e Green Display
FM WIRELESS MIiC KIiT Assembled $49 50 ea. [ $10.50 each

It is not a pack of cigarettes. It is a new FM Powen transtormen $ 8.50 ea. Transformer $1.75

wireless mic kit! New design PC board fits
into a plastic cigarette box 30W 30W STEREO HYBRID AMPLIFIER KIT

s {case included). Uses a con- It works in 12V D.C. as well! Kit includes 1 PC SANYO STK-043
densor microphone to al- - f! stereo power amp. IC LM 1458 as pre amp, all other electronic
@ low you to have a better 7&‘ parts, PC Board, all control pots and special heat sink for

- hybrid. Power transformer not included. It produces ultra
“m’{{ﬂ" Transmits up to _350 fr.! hi-fi output up to 60 watts (30 watts per channel} yet gives
33 With an LED indicator to . out less than 0.1% total harmonic distortion between 100M2
S signal the unitis on. and 10KHz. $32.50 PER KIT

Z oMMz KIT FORM $7.95 POWER TRANSFORMER $6.50 EACH

response in sound pick-up.

CIRCLE 33 ON FREE INFORMATION CARD



SUPER 1S WATT AUDIO AMP KIT BECKMAN FET

LIQUID CRYSTAL DISPLAY

—— Uses STK-015 Hybrid Power Amp 3 x ul v
! , Kit inciudes: STK-015 Hybrid IC, power supply with Overall size 2" x 1.2" 0-8” characters
ot o S power transformer, front Amp with tone control, ali =alfal reflective type
7 - ’;l etectronic parts as well as PC Board. Less than 0.5% 88'88 Model 73701 — for clock
'ﬂ‘-_ harmonic distortion at full power '2dB response from S 4 digits with PM, alarm,
20-—100,000 Hz. This amplifier has QUASI—Compli- — = snooze, colen indicators.
ONLY 523.50 eggh rg:ﬂr\st)a;\t/ :l&ass B output. Output max is watt (10 watt 8888 Model 73904 — for panel
Baon meter 4 digits.
REGULATED DUAL VOLTAGE SUPPLY KIT PROFESSIONAL CASE

Model 73903 — for panel
meter 3% digits with + sign
and over range indicator.

+4 ~~ 30V DC 800 MA adjustable, fully regu-
lated by Fairchild 78MG and 79MG voltage

for our 0-30V Power Supply. It FBBB;

is a nice looking metal cast case

regulator 1.C. Kit includes all electronic with giant 4" volt/amp meter; BT T
parts, filter capa- output blinding post and fuse All displays include zeber connectors and
citors PRI Cgheat holder, on/off switch and line front bezel. With data sheets.
m' } s:::d LT e cord! ONLY $21.50 EA. Your choice—any model $7.50 EACH
) 12.50
iknd FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED s
POWER XIiT
MANY SOUND DECISIONS! Ll L Lgnts up B~15 wart
Solid state sound Inaicator Uses UA723 and ZN3055 Power lzm?"es’cem ght T“dhes
operating voltage 6V DC = TR output can be adjusted from (G Her Gy, CIGEED
: 0 30 A Small size approxi ey 0-30V, 2 AMP. Complete with PC Auto or Boat
) mately %™ X 1 AN board and all electronic parts. Kit includes high voltage coil, power transistor, heat sink, all
Model EB2116 (Continuous) 030 rowem surrcy  $10.50 each other electronic parts and PC Board, light tube not included!
$3.60 EACH [ModeiesaiesHStowlRale) Transformer for Power Supply, 2AMP 24V x 2 $8.50 WITH CASE ONLY $6.50 PER KIT

Model EB2136 (Fast Puise)

12V DC MINI RELAY MINI-SIZED I.C. = . HEAVY DUTY
A 6V SPDT 2AMP 1.30
— L- 12y SO SR 60 Size sm:lrt:nAa?olgv matches! k \Y CLIP LEAos
12V DPDT 2AMP 250 "L A7 N 10 pairs — 6 colors

Stow putse 12V 4PDT 3AMP 350 Receives all AM stations ;
Alligator clips on

Batteries and ear phone included
/, 1Weatt AUDIO AMP SUB-MINI SIZE Only $10.50 a 22" long lead. Ideal
All parts are pre assembied sp D'r RELAY $2.20/pack for any testing.

J A
on a mini PC Board Ideal for use in mini circuits, con-
¥ Supply Voltage 6~ 9V D.C tact rated at lamp 125V AC. Coil ! UNIVERSAL
. SPECIAL PRICE $1.95 ea. resistance 300§ , stan. o PROTOBOARDS
- " dard 0.1 lead spacing “CIRCUIT FIT”
F'ISHER 30 WALIINSAIPE("S‘WEXOT AmMP 0 allows it to plug into a SOUND Ti76477 oy g
Kit includes 2 pes. Fisher PA 301 14 pin 1.C. socket! GENERATOR k =% g
Hybrid IC alt electronic Parts with P I
PC Boad. Powe: supply & 16V 12v BC type 22-50 ea. I.C. m rl -I
DC (not Included). Power bang 5V type 4 3
win (IKF 1% ¢ 3d). Voltage gain CltypeRE3 50]ea g,’ef;zsn:"ggfszz‘{ g‘;fo \ e e
d 7 - Hz ] o . - } d
Super Buy Only $18.50 sion, train, car crash, star war, birds, |
y i USLL7TAC SONIC organ ext. A built-in audio amplifier ) |
H KIT provides high level output. Operatés
’ SW AUDIO AMP KIT from cne 9V battery, 28 pin dip; we
2 1.M 380 with Volume Control 5 supply the datas. $2.90 EACH
—— ¢ Power Supply 6 ~ 18V D & 2 : -
ONLY $6.00 EACH ,} ﬁ . ke Gasi 3::::-;1;‘8‘1’1‘;
w % h‘@ = 500 UA
o € :f:mo ‘r::: (aI‘:: FOR THE FM MIC! @ ONLY $1.20 ea
ng e 0 O D ooy
« . t F‘vgamne: 1.. < an ﬂhvu)rln Audio am mng;
with 3 mic jack. a mini 1 w on top. ca =
e B SRR : ELECMROIc E E
\ , dara as el SWITCH Wit E =
VERY SPECIAL PRICE 2 for $4.99 Kit includes the Ultra Sonic Trans- CONDENSER TYPE E E
Sub-Mini Size T ducers, 2 PC Boards for transmitter 11
- - and receiver. All electronic parts A 747
CONDENSER MICROPHONE a F and instructions. Easy to build and ,i' and 12V reiay All Boards are made of High Quality G10 Fiber
FET Transistor Built-in $2.50 each a lot of uses such as remote control ; $5.50 each 1255 and Phenolic, Pre-drilled in 002" diameter
for TV, garage door, alarm system g i o
ELE‘TRONI‘ ALARM isEN or counter. Unit operated by 912 e holes on 0.1 centers with tin n(ate. cn:vev‘
COMPLETE UNIT be TRANSFORMERS evetet|aniffiger poe connectars Lanaia e
gl fdeal 1or use as an Alarm Unit $15.50 g < ALt 1oL et 1o allow any kind of standacd compenents to
g it board.

1 nookup to your car back up
o 5
tolmoakefayreverselind caloy ] S0V 4AMP $7.50 EA. H-5612 3n !l X 6l 1.70
‘& Light Output up to 13048 LCD CLOCK MODULE ! 3veT  3ame SB850EA. H-3616 Imiixe 179
1.

48V CT  3AMP 3850 EA H-5606

e 7 youage supPv 6 717V $7.50 2aVCT  3AMP $8.50 EA. o
24VCT  08AMP  S1.BOEA
SOUND ACTIVATEOD SWIT(H 12V CT  05AMP  S1.BOEA. GIANT SIZE VU METER
All parts comptetea on 3 ¥C 12V CT 120MA S1.25EA. 31/2 el h
SCR wili tutn an relay busser o S 1MA movement /2" scale length.
(oeal e o oot e e T o " N . ACPOWER SUPPLY Scale in VU -20db to +3db. Meter
G (G © »0.4”"LCD4 d'g"sAd'SPk‘W ; Wall Type Transformer face 5 1/8° x 2 3/8” with a "smoke”
175 ¢a /2 tor $3.00 « X'tal controlled circuits " f T plastic cover.
» D.C. powered {15V battery) :gv éT acl o Zgnmﬁ Zgigéﬁ ﬁ I
: put .
LINEAR SLIDE POT * 12 hr. or 24 hr. display GVDC ~ Ouipat  120MA STO0EA L e 1! SPECIAL
500KS2 SINGLE * 24 hr. alarm set 12V DC Output  100MA S190EA o
Metat Case 3" Long » 60 min. countdown timer
fogra Bl 2 FOR $1.20 « Dual time zone display PROFESSIONAL PANEL METERS s $8.50
- e A % T
* Stop watch function A050UA B50ea |5 —= Each
fS 2 t Rechargeable NIC1200 $2450 EA e :
1 NI-CD Batteries Pak : : e 8.0-30V0C B50ea PUSH-BUTTON SWITCH
G6AA NI-CD in a flat pack gives you a €.0.50vDC B.50ea Y N/Open Contact
I | | total of 7.2V 450MA output 1.C. TEST CLIPS D.03ADC  9.00ea Wi GColor ;ed{(Whit;,/gugb
| Samne as the € Z clios . & reen, Blac! .
LA $5.25 PER PACK e w20 Lon Loty — r——y E-000VDC 800 N/Close also
/.m n Black and Reo Colors IYPE_ MUSZE ALL METERS Availabie 504 0a.
BATTERY POWERED $2.75 per pair SCALES. PLASTIC COVER. LARGE QTY. AVAILABLE
FLUORESCENT LANTERN 8/79
& FORMULA INTERNATIONAL INC.
« Circuitry: designed for operation by high e
etficient, high power silicon transistor [ SHIPPING AND HANDLING CHARGES | Send $1.00
whith endble llumination maintain in a /l \\ Under §50.00 purchase | Over $50.00 purchase| For Detailed
standard level even the battery supply Inside California . 0% ] 1% Catalogue
drops 10 3 certain low voltage Outside Calif. (includes Mexico & Canadal gu/o | 5 i g9
95 Cheoetidavisifqinia e Micuces e aer $TO.00/CaTi ReiTaents AGd 5% Sales Tax ! X, po—
«8 x 1.5V UM-1 [size D} dry cell hattery @ Phone Orders Accepted on Visa or MC ONLY, NO C.0.D./Store Hours 10-7 Mon. thru Sat. Vs
B syl dugldoononaanying lajierty 12603 CRENSHAW BLVD., HAWTHORNE, CA 90250 —
$10.50 EACH « Stainless reflector with wide angle in PHONE: (213) 973~ 1921 * (213) 6795162
MODEL 888 R reasing lurminatian of the lantern
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C/MOS (DIODE CLAMPED)

00t 2 on 22 4069 a5 74003
4002 22 4024 75 4071 20 74cisy
007 21 2025 7 4072 3% 74C157
2009 45 3027 45 4818 . 100  74C160
an10 a5 4028 520 00 7aC165
01 2 w2 95 74C00- 27 74C173
4012 22 4030 74002 27 74Ci74
4014 120 4035 97 7ac08 740175
3015 - 500 4042 86 74Cl0- 327  74CY83
6 45 4044 B5  74C20- 21 74090
4017 — 105  a0ag 7% 74cdZ- 90 74C902
4018 9 4050 45 7:C73 75 74C914
4013 a8 a08) 110 74C78 50
110 4053 - 110 74CB3. 30
07 10 4085 125 74C86 50
4027 - 100 4066 70 74co0- 0%

4" x
BOARD
$.60 ea

7WATTLD-65LASER DIODE IR $895

2N 3B20PFET
2N 5457 N FET

2N2646 UIT
T o
2N GO

DOUBLE SIDED EPOXY
thick

28 PROG

2N3772 NPN S TO 3
S22 2N1546 PNP GE TO-3
2NAB08 PNP 5 TO 3
2N5086 PNP S TO 92
2N3137 NPN Si RF

2N39IY NPN S TO 3 R
2N1420 NPN Si TO 5

§ 45
4 S100 1
S 65 2N3767 NPN Si TO 66

MINIATURE MULTI-TURN TRIM POTS
100, 1K, 2K /5K, 10K, 20K, 50K
200K, 1Meg, 2

_$.75 each 3/52.00

25 watt Infra Red Pulse

Laser Diode {Spec sheet inciuded) $24.958
VERIPAX PC BOARD .

Qur new Pr

single sided 1/16"

ping is a hi danstlv a%" x B%”
epoxy board. it will hold 40,

IN2222 NPN S TO 1B
2N3055 NPN S TO 3
2N3904 NPN S TO0 92
2N3906 PNP Si TO 92
2N5296 NPN Sy TO.220
?NG‘OO PNP S¢ TO 2?0

MPSA 33 NPN'Si,

- %1295

TRANSISTOR SPECIALS

$ 100 100 | | 143 | 14 PIN 20 28 PIN 40
s .75 821137 | 2.20] 16 PIN 22 40 PIN 60
S 1.00 400] 1.04] 1.65] 3.30| 18 piN 25
4s 100 600|132 | 192/ 440
B SANKEN AUDIO POWER AMPS
S 1.50 S 1010 G 10 WATT!
35 1.00 $11020 G 20 wmrs 515 70
0 S, 1050 G 50 WATTS $28 5Q
0
50 TANTULUM CAPACITORS

oo

55 1UF 35V 5/$1.00
100 2,2UF 20V 5/$1.00
o 3.3UF 20V 4/$1.00
4.7UF 15V 5/S1.00

B BGERN OGO
o
3

do

FND 359 C.C. 4" $ .60 LED READOUTS
FCS 8024 4 digit

DL 704 .3°CC

Terms. FOB Cambridge, M

DL-704 C.A..3" § 75
C.C. 8" aisplay $595 DL 747C A 6 $1.50
FND 503CC 5" $ 85 HP3400.8"CC  $1.95
FND 510C.A 6" : 82 HP3405 8"CA  §1.95

323K -5V 3A . .
309K
723

3207
5, 12.0r 15 V

Transistors and Rectifiers
145 Hampshire St.. Cambridge, Mass.

REGULATORS

MTA 206 DPDT
LEVER SWITCH

SOLID STATE SALES

P.0. BOX 740

MTA 206 P-DPOT CENTER OFF
MSD 206 P-OPDT CENTER OFF

RADIO-ELECTRONICS

©0
(-]

SOMERVILLE, MASS. 02143 TEL. {617} 547.7053
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24, 16 (34 units), 14 + B pin IC's. Thers arc B8UF 15V $ 50
20 Ny o S14D UPDAIOTAK STAT RAM three busses, +5V, ground and a ftoating buss. TTLIC SERIES 4L AIES AR CIRCUITS
1459 RS732 (NTERF ACE Vas ane There 15 a pad for 3 TO-220 regulator. There is a 7400 7450 rea91 108 - LM 201 .75
2509.TRI STATE STAT SR 135, 5280/21078 4K DYN RAM - 340 22 pin edge connector with . 156" spacing. 401 " o 7482 — 105 e s LM 301 748
Z511CHARAC GEN UP 6.7 TMS4050L J98 FP 100 PHOTO TRANS s 50 02 22 747 2 75154 a1 4L507 L8135
ianEx 37 07 5 Y70 s20a ek priom e e R Bt R ) Tl nsist ey
TATI 4 Ef 273 * 27
SR e e b LARGE LED's. 2" 6/$1.00 e - Z nn B g O Tt iy
TMS.3409 NC S0 BITS DYN.&R, 135  AY5 1013 VART TIL-118 OPTO-ISOLATOR $.75 7806 33 7480 45 w2 12 B et d
e s TR 6oz MCT-6 OPTO ISOLATOR $ 80 P 7483 e - & Tais10 naLsi60
2102 50 o 99 80ICTELEDYNE 88I7 AD 1 WATT ZENERS: 3.3, 4.7, 5.1, 56, 9.1 » MBS - 1M 464 17 reste 9 e
711021 (450 ns) 2% COyVERT 10,1215, 18, or 22'\, ~ 6/31 00’ 1410 2 7486 74165 Va2 7aL513 5 eLs18
270 40 D . PT 14828 P X ‘ ! s N b 7
T e fh G b L MCM 6571A 7 x 9 character gen - § 10.75 wr e e mm T
2101 4 754 « 4 STATIC 245 8217 2 u ) ?
R e Bl (e UNIVERSAL 4Kx8 MEMORY BOARD KIT o 50 L s o o Cole
21921 256 » 4 STATIC 2715 8228 495 R 1416 33 7493 e 2 741822 < raL5170
21144K STAT RAM M50 mi 850 BIS5S 16.00 32-2102-1 fully buffered, 16 address lines, on 717 3 7494 100 7418 97 14LS26 > 74L8173
211716K DN AAM 195 A 1250 board decoding for any 4 of 64 pages, standard 1420 2 1495 2418 205 sz s 3 2
30295 &TI80-275 843 728 44 pin buss, may be used with F-8 & KIM 128 5 2498 190 150 s 3 s L
CEEEEI R 126 2 14167 e s F] SAIN° 2%
e i I s
Silicon Power Rectifiers B BRI T e (uss3 - 250
LS8 = L5192 LM 555 49
504 125A 2404 732 g: 74173 74194 e < EmaED M 556 a0
30 500 TE] : o) GO B wsez z e 2 o0
2
22 = =R R o= W=
YCRYSTALS $3.45 ea. RIBBON CABLE Tan 105 74148 165 82 1LS73 o 7405241 566 110
2.000 MHz 6.144 MHz| ¢ LAT’(:‘%OV\II_I%Fé CODED} i g; 74150 4298 aLsrs w MLs25 567 110
i 74161 74368 23 aLs?e 4L5258 701 90
3,000 MHz 8000 MnZl 26 cond. - 5a/per oot 1050 16.5C o A N S S e wse T rasme % i3
I (WAl 2l 40cond. -.75/per foot 00 1250 20.00 s 102 mam 2 nism g s &5 »
5.000 MHz 20.000 MHZ 50 cond. - .90/per oot - —_— - TaLs9z O sz TUICH 40
6.000 MH2 gAD;q?dho“ D'ISON 1024 stage snaiog " gt‘lzkge% DATA CASSETTES 1/2HR & 95 ;::;27;: 7418 or
GALLRIL <igade’ shift register. X - e 747 50
"N 3148 TNGT4) 7578700 14 pin headers 3/51.00 P e L1310 250
8 i o diplei .1 uf 25V ceramic caps 16/$1.00, $5.00/100 T 10336 1356 o
CIsi208S esndecsiogdiolnitel Es) a0 MMS387AA . . CLOCK CHIPS et asica 1389 50
CTS 2064 four position dip switch $1.45] RS232 D8 25P male $2.95 M7001 ns128 L5375 40
LIGHT ACTI\;ﬁTEg:_(;F;::;?ézS(;,V 1A. . $.70 CONNECTORS DB 255 female g?gg MM5369 EEES LI 8038CC 3.90
d ot
4" diameter .4V at 1AMP . - . - . ... . .. Q‘PR 3?\,[‘,"'“ WHAP :“RE SINOLE

TRIACS

ALCO MINIATURE TOGGLE SWITCHES TIA | 104 | 254
or 24V d MTA 106 5PDT
3407 -5, 6, 8,12
15,18 or 24V$ 1.40
7B MG

95
SHILZ0
$ 1.85
$

100 .48 | Ba | 156
200 84 132210
400[1.32 1192 {3.12
1.85 2.76 1432

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

Full Wave Bridges [N GRS
2N6233-NPN SWITCHING POWER $ 1.95 254\_ 8 PIN

17 24 PIN .35
MRF-8004 a CB RF Transistor NPN S .75

-00 .22UF 35V 5/51.00 6.8UF 35V 4/S1.00
47UF 35V5/$1.00 10UF 10V
BBUF 35V 5/$1.00 22UF 25V
15UF 35V 3/$1.00
30UF BV 5/51.00
150UF 15V

$ 95
47UF 20v $.35

$.25
$ .40

Phone orders (617) 532. 2323) - Use your Charge Card - Visa-MC-AE
TERMS: Add Postage No. C.0.D.’s —$10.00 Minimum Order
T e S ——

"YNNFIELD.MASS. 01940

A pair of brand-name speaker kits .
Many more kits, raw speaker componenls and assembled syslems
| listed in our cululog Write for yours today

A solid kit fit for full ”"5— J
'sound repro: 3-way |/
"“Bookshelf’’ system. 10"J
rear-firing passive rad, 8" f
MR {W), 3% superhorn
piezoT. Freq resp 30 Hz
to 25 KHz, power 10/90
RMS Watts. Size: 19%"'H
x 11%" W x 7%"D. List
price ovar $500/pair. Our
price is $138.88/pair
'9130224. . . . 96lbs/pr

DO IT YOURSELF & SAVE..

Gen b~ T
Full-sized speaker kit X
with full-sized sound at A ‘H;‘
R25% of list price. Slight o

but so what? Includes: f‘—i

8" woofer, 10" passive

3% superhornT.

26%"H x 14%"'W| P

x 11%”D. Incl damping

cloth. Sh. wt. 80 Ibs/pr. Y a ,1?,000

$88.88/pair s B

98A0090 o

T SUPER LARGE CATALOGS....

Visit our Retail Stores-119 Foster|

Peabody, Mass. 01960 or our NEW]
store THE TOWNE DUMPE, INC.
next to WOOLCO, 777 Willow St.,
Manchester. New Hampshire.

40 CH. C.B.. CHASSIS HI--GAIN
C.B  Synthesized P.C. Board Ass'y
& Chassis complete or nearly so they
have not been type accepted- can be
used for ham’s 10 meter rigs etc. see

9" VIDEO MONITOR $49.88
MOTOROLA COMPUTER Monitors -R..
U.E.. Runs off 12 VDC. .BA. Scans Vert.
Rotate Yoke, scans Horiz. . Sold & is
you chg. & save. Qty. Ltd. Motorola No.
69VP106-Q01.. Size. 9w x 8%d x 8%h.
w/data. Sh. Wt. 15ib. D9130269 $49.88

POWER SUPPLY KIT

We supply all electrical and electronic
parts, you supply labor & mechanical
parts, tools, & case.

E:nery Charoer 12V DC, 20A, zg Lbs .
7C7? 2 48 5e

Up .
I Shwe. 5 Lbs. . . L
i Loaic P.S. Kit. 5V, 1A, Req ted . $6.00
7C70267
S TO 24vDC Re '(oa & adjustable,
5 amps. Sh. wt. 1

73’s fall 78 issu, on data, with typical
schem, inc. 2 types  avail.
Trunk Mount Remote 9AS0251 $9.88
* Under Dash Mount 9AS0252 $12.88

STUFF New PKG  Stuff
*Uit-Sonic Mot. Det. 8D30336 $49.50
*Touch Switch Al 8MI0475 $6.88
*Touch Switch Al./Hom 8M10474 $7.88
*Al. Wireless Xmitter 8520110 $14.88
*Al. Wireless Rec. 8520111 $14.88
& = * 6" Bell Rec. 9520198 $12.88
*1%' Light Sen. Sw. 7C70281 $4.88
*Patio Door Al 8520251 $1.50
*Buzzers 3,6,12,24 VDC $1.25
*Door/Window Grd. 8MI10512 $2.88-
*CB Alarm R8K30263 $4.38
*Elec. Bike Al. 7S70456 $7.50
BITS & PIECES
*Latching Sw. 15A 8F20204 $2.88
*Al.  Bd. Latch 8K30267 $2.88
*Key Sw. (SPST) 9D0157 $4.88
*Key Sw. (SP3T) R7C70103 $1.25 |

of over $10.00 from this ad!
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For

faster
service

USE
ZIP
CODE

on
all
mai

ummer SC

Prices good from July 15 thru Aug. 31.
Quantities are limited — order now and save!

SPECIAL

may never be this low again.

M@E1003 CLOCK MODULE
- +e-50= $13.20

20% off our very best clock module. Internal
xtal timebase, fluorescent readouts, full docu-
mentation, simple assembly (add 2 time-set
switches and 12V DC — you're ready to go!) and
much more. Matching case w/ mounting hard-
ware & optical filter: $5.95. Hurry — clock prices

expansion a snap.

6K MEMORY EXPANSION
CHIP SET 53+99- $87.20:

20% off one of our all-time best sellers. Fo
Radio Shack-80, Exidy Sorcerer, Apple com
puters. 250 ns access time, low power parts, DIP
shunts included, 1 year limited warranty, and
easy-to-follow instructions that make memory 3

ees

YOUR MONEY

60000000000000000600¢00009890s0ararsnsassanssssssemull

prime parts available for sale.

MORE MEMORY FOR

We're offering low power 21L02 1K static
memory chips, guaranteed to run with any 2
MHz system, at the very low price of 10/$9.90
that's tess than 1¢ per byte! Stock up now, we
can't predict how much longer we'll have these

sevesvecseavvressesarssncont

TERMS: Cal. res. add tax. Altow 5% shipping, excess rafunded; orders
under $15 add $1 handling. VISA® /Mastercharge® call 24 hr. order
desk at {415} 562-0636. COD OK with street address for UPS

BILL GODBOUT ELECTRONICS

BOX 2355, OAKLAND AIRPORT, CA 94614

[REL

Ctl

FREE FLYER: Whether you're 8 computer user, electronic musician.
experimenter, or mad scientlst, we have bargains for you... and
they’re all listed in our flyer (including lots of specials that are too pro-
vocatlve to put in family magazines such as this}). Send us your name

and address; add 41¢ in stamps for 1st class delivery.
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EPROM’S

Special of the Month
1702A-6 $6:85  $4.45

256 x 8 1.5 uS

2708 $9.95
IK x8 450 NS

MOS Static RAM'’s
Part.No. Price
2101 $;>4\5 $2.39

1K 22 PIN

2102LFPC $119 $1.14
MICROCOMPUTER MICROPROCESSOR 1K 350NS (Low Power)
BOARDS CHIPS 21021PC  $9¢ 0.94

A4S LLEE -y 1K 450NS
i CPU’s 2114 $6:99 $6.75

+ Stangard.ntertaces include audio Cassetie witn rer Part No Price 4K (1K x 4) 300NS

o s 8080A 5.50 2114 $6.50

e 8085 12.95 | 4K (1K x 4) 450NS

gl 6800 7.95 ] N
SYM-1  $329.00 INTEREACE MOS Dynamic R.AM s
NEC MICROCOMPUTER TK-80A SUPPORT CIRCUITS Part No. Price
a7 s ,MI Part No Price Part No 4K 4027 $295

4K (4K x 1) 300NS 16 PIN

LR R 8212 198 8255 : ‘
i on o 3r g an || el

8216 1.98 8259 A R
TK-80A  $299.00 8994 275 16K 416-5 $7.95

6K (16Kx1) 300NS 16PIN
‘A‘ Rockwell International 8226 1.98 6810 - i i o
AIM6S 8228 3. 6820 b UART's

:AizM":sf;":"me“?f.f':"izf";:;'.,.';':1:‘ o k 222; ' PartNo.  Price
8 iR e T P o0 RO 8053 : 6852 . AY5-1013A $4:E50 $4.25
e ool w::nﬁ:: | ) ) AY3-1015 $5:50 $5.25

tor attachn

11 Casselte recorders and gves esler oD | 1K CMOS RAM

the user-dedicated general purpose
ded Handard are rehen £Y A H
e i}“w ’J:: m;z" o e 280CTC $1090 Part No. Price
Hardware anualAn 5 Ogramm: lanual a d
e e R g o zaacic 3131 5101 $4:95 $4.50
t modules Th i sle 15 12 inches e
s Iars\q e oo et o e Z80-OMA $32 20 450NS (Low Power)

wige and 4 inches long They are conected by a

detachable cable 280-S10:0 $45 00
AIM65 $375.00 280.CPU 280A-S10/0 $50 00

Y} 280A.CPU 28051011 $45 00
MULTIBUS MEVIORY 280 PIO 280A-SI10/1 350 00

LAnGE:Ec:;:VM;J:ILaus MEMORY ZBOA-PIO 280-S10/2 $45.00 L.E.D. LAMPS
e e ZBOA-S10/2 $50.00 LED209 1 3mm Red 09
3mm Green 14

oiffe TSRS PSS e LED21  T-1 3G 3
mm Yellow B
/4 5SmmRed 11

MBC-016/8 s 718 LED212
-3
-3/4 5mm Green .15
-3/

1
1
1
1
1

T-
-
o
MBC-032 8 125 T_
T
T 4 5mm Yeliow .14

MBC-048/8 175 LED220
. —d= A

MBC 06478 1795 LED222
— 1_‘ KL}

uac oszns vz Features.......... LED224
IC MASTER pages | DISPLAYS
Texas |nstruments i Complete integrated circuit iyt ! e

data selector. Master guide

Low Profile Sockets to the latest | C 's including

microprocessors and

Finest Quality Socket available in the CONSUMErcIrCuls £ o6 Quarterly Updates $39.95

world. Nobody can match Texas Inst-

ruments quality — a unique combina- ISOLATORS
tion of I.C. technology and multi- Obpto isotator 1500V
metal expertise. 5 al Oplo Isolat

Over one million pieces in stock LlNEAR I.C.'S

Condacts Price Contacts Price LM324N . Quad Op Amp

8 PIN 08 22 PIN 22 LM339N ) Quad Comparator
14PIN 12 24PIN 24, LM555N-8 f Timer tm;i}gn_a : 83 ﬁmg
16 PIN 14 28 PIN 28 LM556N-14 . Dual Timer LM 1458N-3 Dual Op Amp
18 PIN 18 40 PIN .40 LM723CN . Voltage Regulator  RcasssnN-8 . Dual Op Amp
20 PIN 20 LM723CH ! . Voltage Regulator

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701
Over-the - Counter sales. MINIMUM ORDER $10.00 ®
I 12 Mercer Rd., Natick, Mass 01760 COVER POSTAGE & "ANDUAND‘? 30010
4 Behind Zayres on Rie. 9 VISA
Telephone Orders & Enquiries (617)879-0077 forelqn_cuslome!s lease remit payment on an
international bank draft or international postal _
edronlc IN CANADA money order in American dotlars.
5651 FERRIER ST. 4800 DUFFERIN ST, BAXTER CENTRE 3070 KINGSWAY »

MONTREAL. QUEBEC  OOWNSVIEW, ONTARIO ° 1050 BAXTER ROAD VANCOUVER B.C.

S D HAP 2KS M3H 589 OTTAWA. ONTARIO VSR
Tel:(514)735-6425 Tel:(416)661-1115 K2C 3P2 Tel: (604) 438-3321
Tel:(613)820-9471
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Associates, Inc;
Newton, N.H. 03858

IBM Selectric PRINTER

Removed from equipment. Features x-y servos for graphics, etc. Includes
edge connector pin-out drawing )

plus all circuit diagrams. These
terrific Selectric-based printers
were part of an electronic word
processor system and may be
used as an electronic word
processor / typewriter or even
a terminal. Features indepen
dent keyboard

Printer with schematics. *335.00
Limited Supply, Calt now to reserve your printer. Price does not include
shipping.

UNIVERSAL ACTIVE FILTER HYBRID: identical to Nat’l AF-100-1CJ

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING, Buy with CONFIDENCE from
the ORIGINAL MFGR.
For compiete details send name, address,
zip 1o
LAKESIDE INDUSTRIES
4071°N. Eiston Avenue
Chicago, 11l. 60618
Phone: 312-583-6565

dteas ot

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home. Invest-
ment, knowledge, or experience not necessary. Get
started in spare time. Above average profits. $300-
$600/wk. possible. Sales handled by others. Write for
free details.

ELECTRONIC DEVELOPMENT LAB :
Box 1560R, Pinellas Park, FL 33565

State variable filter hybrid w/4 board op amps, etc.
A complete active fiiter with hipass, bandpass, lopass, and notch outputs.
Makes simple, low disto sinewave oscillator. Easly tuned with 2 ext’)

$6.95 ea.

resistors or pots. Range DC-10kHz. with Data
EXCLUSIVE OFFER!!!

Audio Comb Fitter, Flanger-phase deiay kit. Creates incredible audewo effects
not available from any other device of a simitar nature. So unique we
offer a demo “sound-sheet” record {33% RPMI for 9. IU's called the
PIPE. Sounds like a variable pipe with adjustable resonance from a
wooden pipe 10 one of silver. Features 10 notch variable comb filter response.
10 V P-P input/output levels lideal for synthesizers). Needs %15 volts

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning, Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Upscramblers—Giant Testa—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

©

save on gas!

Enjoy the benefits of 20% better gas
mileage, quicker starting, elimination of
tune-ups, reduced pollution, and 50,000
miles on plugs and points.

Update your car with a TIGER solid
state electronic ignition system. Easily

RADIO-ELECTRONICS

-
(=4
o

t 30 mA. Includes all s, PC board, tions, et . N .
o el oorc inswuctions. et 716 Amherst, N.H. 03031. installed in 30 minutes even on
The PIPEKit......... . $99.00 ea. — new cars.
y RS-232C CONNECTORS: Removed from equipment, ® Tlger 500 CD
j g'/ otherwise like new. Specify male or female type. we to t e co ege Assembled """" $49 95
" O Y62 591ESL,. 28500 Simplikit . . ... ... ... $29.95

Postpaid USA.

# % v+ OP AMP SPECIALS * »
Master Charge & Bank Americard accepted.

of your choice.

NE 531 minidip. . . 79¢ea. CA 3401 quad dip. . . . 49¢ pa.

BB 3500 mimnidip. .. . .. 95%sa. SG 14367. TO-99, HiV. .. 99%ea.

CA 3140 minidip. BiMos. . .. 65%ea. LM 733 dip......... 35° ga.

HA911. fast, 10 noise. TO99. ... ...\, . $3.40 aa, B .
CA3080TO99 ... ... . | 55 0a. 2/$1.00 Tri-Star Corporatlon

Phone (303) 243-5200
P.O. Box 1727
Grand Junction, Colorado 81501

® Minimum order $10.00 @ Add $2.00 for shipping
®MC, VISA, & C.0.D. accepted ® Phone orders are welcome
SATISFACTION GUARANTEED

(603)382-5179

Wae have many unusual and unique bargsins In our CATALOG Send s stamp
or 25 [for postagel for 8 FREE COPY. and get on our mailing list.

CIRCLE 20 ON FREE INFORMATION CARD
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DIGITAL MULTIMETERS
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Test
Instruments

OSCILLOSCOPES
The 30 MHz Dual Trace
Oscilloscope with Delay

® 5mV sensitivity.

® Buiit-in delay line.

@ Single shot trigger (CH-1, CH-2).

® 5" P-D-A CRT assures brighter, sharper trace.

@ 20 nSicm sweep capability plus 11.7 nSec rise time.

our price 5888

lFLI_I I(E!

10,000 MQ resistance meas with conductance function
Extensive overload and transient protection

Rugged construction — MIL-T-28800

Hi/Lo power ohms for in-circuit resistance and diode testing
10 MQQ input impedance doesn't load circuit

200 hour battery life — low battery indicator

Large LCD readout — 2000 counts

1 year calibration cycle — only 3 adjustments

One-hand operation

our price: $129

MODEL LIST PRICE: $1050

@ Add & subtract modes (with CH-2 invert).
® Front panel X-Y operation.

@ 17.5 nanosec rise time.

® Automatic trigger from either channel,

Resistance resolution to 0.001Q with 8012A

OUR PRICE 5299 Built-in batteries and charger (Option -01)
Rugged enough for field or bench

e Large 3%-Digit LCD’s - view in any light
25 MHz Dual Trace, e Conductance function - resistance to 10,000 MQ
Oscilloscope Delayed Sweep ® AC measurements to 50 kHz and higher
® Sweep delay, continuously variable from 1 uSec ® True RMS for ac accuracy
to 5 Sec. e Touch-Hold probe for tricky ptaces (Y8008)
® 5 mV/DIv. vertical SPn;i(lvlty with = 3% acc. ® Diode test and low power ohms
: 7:::;23‘:::; ﬁ:“; witblnteraloratictie: e One year accuracy reduces calibration costs
W ® CH-1 or 2 trigger; HF filter; and TV sync. e COMMON floatable to 500V
LB0s1S LsTerice: $1395  oun price: $1180 8010A ® Recessed jacks reduce shock hazard
® Current mode fuse protection to 600V
The 20 MHz Dual Trace OUR PRICE 5239 ® Voitage mode transient protection to 6 kV
i ® Autozero and autopolarity
Oscilloscope 8012A e AC or dc current to 10 amps with 8010A
L
L
.

Mastercharge
Bankamericard

FREE |
COD Accepted

TEST LEADS | add $3.00't0
WITH EVERY | cover shipping

SEND FOR OUR CATALOG @

Call TOLL FREE: ...
(8001526-2514+(201]227-7720

® 10 mV sensitivity and 17.4 nSec rise time. AMPOWER l ) INc. ORDER handling insurance

® X5 magnification (+5%) delivers 100 nSicm 26 JUST ROAD, FAIRFIELD, N. J. 07006 N.J. res. add
maximum speed for easy, precise readings. CALL 5% tax

THE MEASUREMENT SPECIALISTS
our price: 455 TODAY

“WE SERVICE WHAT WE SELL"
CIRCLE 46 ON FREE INFORMATION CARD

including TV sync.
«0UR pRICE: $635

@ 10 mV sensitivity.

LISTPRICE $769

The 20 MHz Single Trace

Triggered Oscilloscope

® Outstanding trigger sensitivity over
entire operational range.

LIST PRICE: $549




Radio Shack: No. 1 Parts Place

Low Prices and New Items Everyday!

Top-quaility devices, 1ully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically: All are made
by well-known American manufacturers, and all have to pass manufacturer's quality control procedures. These are not rejects, not fallouts, not
seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts!

TTL and SN-76477 Sound/Music | Mercury Tilt Switch 115_ Ceramic
q rimmers
CMOS Logic ICs Synthesizer |C
< = « Hermetically Sealed
W * Perfect for Alarm
Full-Spec Devices | ‘ Circuits =
Direct from v L
Motorola and 9 .
National Semiconductor 29 Featured in Oct. 89¢ 198
Popular Electronics b Actual Size!
Type Cat. No. | ONLY Creates almost any type of sound — Subminiature position- -detecting Assorted low-loss RF trimmer
7400 276-1801 29¢ music to "'gunshots!” Built-in audio amp. switch for use in projects or special capacitors. May include both com-
7402 276-1811 49¢ Includes 2 VCO's, LF osc., noise gen. applications. Switch is normally closed pression and piston types rated up to
7404 276-1802 49¢ filter, 2 mixers, envelope modulalor ogic when upright, opens when tilted more 500VDC with maximum capacity values
7441 276-1804 99¢ circuit. 28-pin DIP. With data’appln- than 45° Rated 100mA at 24vDC. of 3 to 100 pF.
¢ .
7447 276-1805 9g¢ cations circuits. 276-1765 . . 2.9 275-025 ; 89 272-805 ... Pkg. of 15/1.98
7448 276-1816 99¢
l‘ . .
7473 | 276-1803 | 49¢ Top-Quality IC and PCB Accessories
7474 | 2761818 | 59¢ I P y : - & DPDT Dual 449
7475 | 276-1806 | 89¢ i
7476 | 2761813 | 59¢ ® Inline Relay
7490 276-1808 89¢ ; -
7492 276-1819 89¢ m @
;4154 276-1834 | 1.39 | e .
4192 276-1831 1.19 its o
74193 276-1820 1.19 ® PC Board. Mounts two 14or 16-pinICs of sockets for bread boardlng Copperclad Pin IC Socket
4001 276-2401 69¢ 2Vex5x1'he" 276-151 2.9
4011 276-2411 69¢ & PC Board. Mounts single 14 or 16- pm IC or socket.
4012 276-2412 79¢ 2765028 L IT) IX - . e Py < B e e Pkg. of 2/99¢
4013 276-2413 99¢ @ 16-Pin IC Test Chp 276-1951 ... . Sale 2.89
4017 276-2417 1.69 [0 16-Pin DIP Header. With snap-on cover. 276-1980 e ) Subminiature relay is designed for use
Y
4020 276-2420 1.69 [€ 8-Position DIP Switch. 275-1301 .. .. . ...1.99 with TTL or CMOS circuitry. Contacts
4021 276-2421 1.69 4-Position DIP Switch. (Not shown.) 275-1304 .. 1.49 rated 1A at 125VAC. Colil requires
4023 276-2423 69¢ 6 Vertical 16-pin Socket. For LED displays. 276- 1986 .. 1.49 5vVDC. Coil resistance, 50 ohms.
4027 276-2427 99¢ (@ 16-Pin DIP Jumper Cable. 18" long. 276-1976 . 3.99 275-215
4028 | 276-2428 | 1.29 — T
085 | rosats | 796 Handheld 6-0'9" — .. | Digital IC 95
4050 | 276-2450 | 79¢ Frequency Counter Logic Probe
482% 276-2451 1.49 5
4 276-2466 1.39
Reg. Multl-Logic Family
o | geam | e i 499 Y
4218 | 5755430 | 149 trom 5-15VDC
51 -
L]
| 4543 | 2762491 | 1199 Lead Zero Blanking Detects one-shot low repetition

¢ 100 Hz Up to 45 MHz

e kHz and MHz Decimals
Accuracy s 3ppm at 25°C or less than 30 Hz
at 10MHz. Overlaad-protected 1-meginput.

Sensitivity, 30 mV up to 30 MHz. 3x41%2". With
mini-rod antenna, leads, case, instructions.

rate, narrow pulses scopes miss.
Combines level detector, pulse de-
tector and pulse stretcher. Hi-LED
indicates logi¢ “1", Lo-LED is logic
“0" Pulse LED displays pulsg tran-
sitions to 300 nanoseconds, blinks
at 3 Hz for high-frequency signals

MC14553 3-Digit
BCD Counter IC

Requires 9V batter.y 22-351 ... Sale 49.95 (up to15M z) With cables.
For Low-Cost Digital Readout AC Adapter. U.L. listed. 65-731 .. .. .. 4.95 22-300 ....24.95
, Custom Printed
CMOS chip replaces over 8 separate Circuit Board Kit -~ Computer Data Manuals &

IC’s in a digital display circuit. Input
pulse shaping. Master reset pin.
16-pin DIP. 276-2498 3.49

RAM Memory ICs

Under 450 nS Access Time

2102 1024 x 1 Array. Low-cost static
memory chip. 16-pin DIP. Buy 8 and
save!

276-2501 .2.49 Ea. or 8/14.95

- L'

Everything you need for making high-

q7 uvalit cuslom PC boards.

|

Semiconductor Handbook

@ Intel 8080/8085 Programming Manual|. Handy
refarance for programming with Intel’s assembiy
language. 62-1377 ... ...... ... ... .. ... 3.95
® intel Memory Deslgn Handbook Explains use
of Intel's memory components and support cir-
cuits in systems. 62-1378 .... 3.95
@ Intel Data Calalog 928 pages of speclhcanons
on most of Intel's standard mmrocomputer«
related products. 62-1379 e - 14195
@ Semiconductor Reference and Applncalnon

2114L 1024 x 4 Array. NMOS static 7.95 B Handbook. Complete specs and applications for

RAM. 18-pin DIP. Extra Res:sl Pen 276- 1530 1.28 " popular IC transistors, diodes.

276-2504 . New Low Price 10.99 Extra Etching Solution. 276-1535 . 2.19 o 276-4002 Sale 99¢
NEW LEDs Molded Connectors

¢ Tri-Color
* Red Flasher

@ Disptays red, green, yellow. Umtorm light
output of 0.6 mecd. Forward voitage: 2.2V8C
Max. current: 25mA. T1-% case style.
276-035

8 Operates directly trom 5VDC power
source. Pulse rate: 3Hz. Max. current: 20mA
at 5VDC. 276-036 1.29

®

]

Digital Project Accessories

@ ‘Bezel with Lens. High-contrast filter for LED displays. 3'/.-x|
iens opening. 270-301

(8 Deluxe Molded Displgy Case. Red lens. Mount uj }no louro 6 or
eight 0.3 LED digits. With brackets. 1'3/,ex3%x47/:s".

270-285 .95
[ MA 1003 Clock Case. For car clock modules. Accepts 3 pushbut-
ton switches (not Inc.}. With brackets, blue lens. 3%x2%x2".
270-303 §.95

Rated 8A @ 250v. Standard .093” pin djameter.

[EQ_FP-ms Type[Cat No_| Each —Fiq [Pins| Type |Cat No.|Each
A | 4|malef274-224]99c | B | 4 |Female]|274-234] 99¢
Al 6|Male|274-226|1.19| B 6 |Female|274-236|1 19
Al 9lMalef274-229(139| B 9 [Female[274-239) 1 39
A | 12 [Male]274-232|149] B 12 |Female] 274-242| 1 49
2-Pin Male & Female. (Not shown} 274-222 Pair 89¢

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

Radio fhaek

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN NINE COUNTRIES
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RADIO-ELECTRONICS

CARBON FILM 14w-5%FF 0

ars | ons [ oms | o s oS | O | O
271 u 47 200 820 600
1 5% | ex 270K
;,g 1 51 220 910 3900 16K 68K 200K
b 13 26 240 1000 4300 18K 75K 330K
;.g 15 62 210 1100 4700 20¢ a2 360K
5 16 68 300 1200 5100 2 | ax 390K
43| 18 75 330 1300 5600 24%

3 1008 | 430k
47| 20 82 360 1500 6200 7 | ok 470K
sl % 9 390 1600 680 3ok | 120k 510K
s.6 | 24 | 100 430 1800 7500 3K | 130k 560K
6.2 110 470 2000 8200 3k | 150k 620K
6.8 1 30 [ 120 510 2200 9100 k| 160k 680K
7.5 | 13 | 1% 2400 10x 4 | 1eox 750K
8.2 | 3% | 150 620 2700 11K 47 | 200k 820K
9.1 | 1 | 160 680 3000 12¢ sk | 220k 910K

10 ‘ 180 750 3300 13 56K | 240 1.0

HIGH QUALITY--L PRICE
5 for .25 |10 for .40]100-$1.60 —1000.

one | one ats
value value [100 per value .
CMOS BOARD *2.95

4553 3 digit decade counter

4511 4bit latch 7 seg. decoder
driver for LED display

4060 oseillator w=/l4 stage binary "
counter.

4DI1 CMOS gate

2 svitches, resistors, capacitors.

HP 2 digir LED displsy

TRIAC ea. 99¢ ten-$9.50 $89/c

BISTABLE RELA 0PTO ISOLATOR “,:,;;S' SIENAL DIODES:
i marke
\ FCD820 6rin DIP uger gride signal
WILL DRIVE A TTL GATE dicdes Leads trimmed
WITH TEN MA LED CURRENT| for pC8 mounting. .

sses| 69%ea ten $6 | 40for $2

motw) oper.
peed {500 K
nm.euuny eared
3/8x3/8x3/8"

mg H'e (
gh s;

RCAtozzo 8A, 600y -———;

SYACKPOL[ 8 Amp
POT snap action, high

e CTROUTY wap AS M § \“-“!y slide svicch..
COWTAING CRYSTAL 3 3 $/8" mounting center
TRASISTOR AS'IFIER AD 4 @ SCN, RIIQH 15 TURTD
N BY ALDTO FROM MICROPHONE. ... .. . S35 o ¥ -16
L) ea. N
BE REFLACED BY CDw PHOTOCELL

MICROPHONE CAN
PO LR AcRBTICH

TRANSISTOR BONANZAI ‘“- i

BRIME T0-92 PLASTIC TWSISYORS rrow 2 | DIODE ARRAY

TR RSO ull i 10 1N914's

ARE FIRST QUALITY OEVICES HAD[ FOR A L 20 PIN PAC:

PUTER rm m nvu H mvs CUT AND romcn : Ty
THE PNP ARE FULL

mvs
R soacip 1°
LENGTH Luns sm:m NPN OR PNP- 50 PER
| TYPE MINIMUM.

$6 for oo $50-k

ZS‘each
i 10- §2.25

PTOcoMOET 1 FeLs

MV5054 Monsanto .2" red
diffused LED with panel
mounting hdwr.  PRIME
PARTS. ... Not cosmetic
rejects 25¢ ea

50 for $10.

IERD CROSSING SWITCH

Teiseat trlwzer rkm

..

Ty
4 DIGITAL 1C's

25047 1028 bit shift register T0-99 ~ §.80
CD402S CMOS 3 1nput NOR gate oIp 19
4011 ONDS 2 fnput NAND qate  ° 19
MCA015 TTL quad latch MOTOROLA " 1.00 devices
75451 dual peripheral driver " ‘s; c0f 60¢ea SS ten
MM5058 102; 'Z,': Sht::msqu{l r:q. . l?g -
4020 quad 2 fnput ate j
74308 8 1nput NAND gate i 213 DIP TR'MMER

74928 divide by 12 TTL counter .30

~ RV
SP360 (DMBE36) NOR BUS receiver *  1.00 12 'UR"b/" xta
8811 quad M0S interface IC " .50 5K or 200K only
B‘z‘ |?IW dusl SR ";:o;‘np gg m'g. DALE

270 pin compatible w/ i 1EN S
53108 faz70) 4 bt shirt reg. * 30
U2l dual JK flip flop SIG.  ° 2 350 fon 4

i e e e
s
: : ozt VAWATT RESISTORS
TI0sHPC o s et /bt stnk = 1138 / 3 WA R I R
a7 op-sms ((mpmved 71} »
available 1n DIP(DIL} or mqs ! 80 F_U.R $4
TYPE KHP RELAY

AgM-1 (MFC6070) IW out audio  "(8) .40] 194, 390, 18k, 3.9%, 6.8k, 11k
ist Tat 70-99 .50 Loty SRR S n sy
00 oo Capraved 741y -0 35) A3k, 68K, 240k - 5 percent tol.
LM30BAH micro/pur a1
uA715 M/xoeed \DﬂV/us SWZ op/amy 2.00
MC1303 Motorols sterfo amplifier 1P fgg -Pf)?Tﬁ—“
106 BRUMFIELD
o R
sigiz]l ooy #12:3 WP REGULATOR 10-3
removed from sockets ful
specifications guaranteed) 3.95 § 4PDT 3AMP
CA3079 zero crossing switch DIL Zavnc 650 olms
3 VHF tranststor arrayepoxy T099 .30
MISC. 1C's
1005 Fatrehild 126z divide by & 12W7\C 10.547
UMF scaler » 1
please specify $ 1 7 5
gsv00 Fairchile Joomis decade crr.  7.95 10 0 °
1Kx8 bit EPROM 450KS 12.00 § coil required. o

i

38

2708 .

FCDA20 Fadrchild opto/dsolator BIL{E) .75 7 emmuemmnemsnemc: =

T i, T Numeric Display §
GNAL “pak” of or "o . &
= & 5 Te 14" Single Digit

signal diodes, teads lre
pre trimmed for PCB bo GaAsP LED
T RIGHT WAKD DECIMAL .

spectfy Si/Ge 40 min, Elch type $2. I\O
183810 15 AMP 200 PIV stud w/hd \THODE WITH R
1NAS81 6.4¥ . DOSX reference d'ode l ITS IN 7:5cm PANEL vlg{:
T6v Motorola 16V 5% 1w zener 1S
TRANSISTORS VIEWING. Mu lzh- 'fl pIeIT Ar ul.

Complementary 10 AMP TO-. p.;a 4 lgm "’“‘"": 30 s S

tstors, 2N6101 and G[ DASH 0

757508 sinilar betas oaie'.25 | 65 each - 10 for
WIE 1051 PUR Dartington TO2Z0 6OV,PNP. | VARG SEMICONDUCTOR

FET VOIDG case 25 '» EPOXY BAWOQGE RECTIFIENS.

f:;;?‘ '&J”:S:“ LM T0-5 .38 “ L0 AMP SOY  YI04S
DAIDI  G.E. PHP or, | T 30 $0ea. 10 vunsq 100-$65
MJ4033/MI2030 NPN/PNP darl. 703 .164 €8 2.25

m
i
5

=110 126 PNP T0220 darlington mag drvr. .75

We pay post or UPS on domestic arders
Califoraia government entities and large rat

PO BOX 41778  SEND FOR FREE FLYER TODAY
Sacral to $5 mimmn order, 20¢ $1 handling charge to orders
ove _BAC MC snd VISA accepted, $15 minimum
anc shipping Iy added. . gpen sccounts accepted from
95841 SAME DAY SHIPMENT- telephone (916) 334 zm 4444444
4811 Myrtie Avenue. Sacrsmento, CA 95841

CIRCLE 32 ON FREE INFORMATION CARD

02

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number

52
10
17
63
2

37
62
30
46
57
32

51

33 & 34 Formula International ..

43,44
24,25

16
19
23
38
15
39
18

A P Products, Inc.
Aaron-Gavin Instruments ... .............. 16

Active Electronics
Advance Electronics ..
Advanced Computer Products..
All Electronics. ...........coocoviinioiciiein

Amelect, Inc. ..........
American Antenna..

B & K Precision Dynascan Co. ............. 75

.. 102

Babylon Electronics .. :
. 84

Karel Barta...
Beckman Instruments

Bullet Electronics .............cccocoviiiiinne
Burdex Security Co...
C F R Associates.
Chaney Electronics ...
Cherry Electronics

C I E—Cleveland Institute of
Electronics

Command Productions ....

Concord—Computer Components .......... 86
Continental Specialties................... Cov. 2
The Cooper Group—Electronics Div. ..... 17
Dage Scientific ...

Delta Electronics.............cc.cooooie.
Digi-Key
Digital Research Corporation
Electronic Development Lab
Electronic Supermarket ...
Enterprise Development ..
Fair Radio Sales .
Fordham Radio Supply ...................... 95

Fuji-Svea
G C Electronics ......... :
GFN Industries................ccccoeiiniinns
Godbout Electronics
Golden Enterprises

Gould, Inc.—Instruments Div. ............... 26
Grantham College of Engineering........... 77
Heath.. . 13,25
Hickok Electrical Instruments................ 65

Hobby World......................ccoe
Information Unlimited
International Crystal Mfg. Co. ...
Jameco Electronics
Jim-Pak ...
Lakeside Industries ...

Millco Industries ..o
MTI—Mobile Training Institute............ 73

National Radio Institute (NRI) Div. of
McGraw-Hill |

National Technical Schools
Netronics ...o......coooiiiiiiiiii,
0.K. Machine & Tool ....................
Ohio Scientific
Optoelectronics....
| 7. W) (1. QS S ——————————— 74
PTS Electronics ..
Panavise

Poly Paks...
Pomona Electronics ... 36
QUESE .. ossmmmomems s v s 85

11 QUIMErONiX ......o.ooiiiiiiicniiie i 94
65 Radio Shack ................... i .. 101
40 Ramsey Electronics....................c.....c..... 93
27 Rye Industries ...

= Sabtronics

56 Schober Organ
— Sheldahl ... e
59 Shure Brothers

61

6 Solid State Sales .............................. 98
55 Southwest Technical Products................ 78
— Spacecoast Research

— Speakerlab, Inc. .........

9 Tab Books—Electronic Book Club ........ 74
45 Tek-El Corp.

20 Tri-Star .

21 Tuner Service .

—_ VILZ Mg i
28 Wersi Electronics

14 Zemco....

Independent News Company, Inc. is pleased
to announce a Retail Display Plan available
to all retailers interested in earning a display
allowance on Radio-Electronics magazine
and who purchase the magazines from sup-
pliers other than Independent News Co.,
Inc., or the publisher.

To obtain details and a copy of the formal
contract please write to Director, Retail Sales
Division, Independent News Co., Inc., 75
Rockefeller Plaza, New York, N.Y. 10019.
Under the display plan in consideration of your
acceptance and fulfilment of the terms of
formal contract to be sent to you upon your
request you will receive a display allowance of
10% of the cover price per copy sold by you.
This plan will become effective with all issues of
Radio-Electronics delivered to you subsequent
to the date your written acceptance of the
formal Independent News Co., Inc. Retail
Agreement is received and accepted by our
Company.

EFES T 7
MOVING? | |
I I

Don't miss al' [
single copy of' :
Radlo-Elec- | i
tronics. Give | ATTACH |
us; I |
| LABEL |

Six weeks' no- { HERE }
tice | |
| l

Your old ad- | I
dress and zip | [
code ' !
| |

| |

Your new ad- | |
dress and zip | |
code I |
name (please print) o

address

city state 7zip code
Mall to: Radlo-Electronics,
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO. 80322
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OPTO-8000.1A 10Hz to 600 MHz —FREQUENCY COUNTER

]gp &: @ Precision TCXO time base 0.1 PPM Stability 17-40°C

e Super Sensitivity with preamps in both HI-Z & 50 Ohm inputs
<10mV to 50MHz, 25 mV @ 150 MHz <50mV to 600MHz

e Auto Decimal Point ® Aluminum Case @ Socketed IC's

e Three position attenuator: X1, X10, X100 (avoids false
counting)

#OPTO-8000.1A FactoryAssembled ............ $329.95
#OPTO-8000.1AK KitForm ... ... ... ... ... ... $279.95
#NI-CAD-80 NI-CAD BatteryPack .. ......... $ 19.95

OPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER
e XTAL (TCXO) Time Base *+.08PPM/°C

A ¢ Aluminum Case ® HI-Z & 50 Ohm inputs

e 1 Sec. & 1/10 Sec. Gate times @ Auto Dec. Pt.
® Built-in Prescaler and Preamps Standard

#0OPTO-7000 Factory Assembled - 1 Year-Guar .. $139.95

<« #OPTO-7000K KitForm.......... ... ... ...ooh 99.95

ey #AC-70 AC Power Pack.................... 4.95

; © * #NI-CAD-70 NI-CAD Battery Pack .............. 19.95
m _"2 #TCXO-70 Precision TCXO Time Base

- <0.1PPM, 17-40°C........ ... ... .. 79.95

%

>

ORDER FACTORY DIRECT — PHONE OR MAIL

TERN‘IS:‘ Orders to U.S. and Canada, add 5% to maximum of $10.00 per order
for shipping, handiing and insurance. To all other countries, add 10% of total or-
der. Florida residents add 4% state tax. C.0.D. fee: $1.00. Personal checks must
clear before merchandise is shipped.

Real-State-of-the-Art

TWO NEW ACODC@BATTERY PORTABLE COUNTERS

4 ACCESSORIES

PROBES:

#P-100 50 0hm, 1X.............. $13.95
#P-101 Lo-Pass.................. 16.95
#P-102 H1-Z,2X .............. ... 16.95

# AP- 8015 UHF Counter Preamp 20 MHz to
600 MHz 15-50 DB Gain
(Not Shown) .. $49.95/Kit $39.95

#D-450 Antenna

Rubber Duck RF Pick-up 450 MHz ... $12.50
#D-146 Same as above
146 5MHz ... ... . $12.50

#RA-BNC Right-Angle BNC Adapter for
above Antenna

%/
_i’f

*

OPTOELECTRONICS, INC.

5821 NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771-2051

Phone orders accepted

CHRCLE 168 ON FREE INFORMATION CARD



So unique it's patented.
So good its guaranteed
to out-perform any
microphone on any radio.

TWO MICS
WITH ONE
SWITCH!
Switch up for a high-
pitched transmission for
cutting congested city
traffic. Switch down for a

mellow base in open,
uncluttered rural areas.

CLIPS
ANYWHERE
WITHOUT A CLIP!
Molded four-pole

internal magnet clamps
instantly to any steel

surface. Steering NOISE
column, metal dash, roof
top, or the side of your CANCELL|NG

CB radio. No groping for

your mounting clip.
PROCESSES
SPEECH WITH A
COMPUTER CIRCUIT!

It's its own computer—it auto-
matically monitors your speech
and adjusts it in micro-second

Pull the Processor directly
to your mouth and speak
directly into the mic. The
Processor adjusts to your
voice—and blanks out all the
cab noise while you're speaking.
Automatically.

FRESH CHARGE

increments pumping so much db
gain into your speech that you get WITH No
400% more power than a standard BATTERIES!

Patented electronic storage

system recharges while you

listen to the radio. It provides

a fresh efectrical charge every

time you squeeze the trigger. You
never replace batteries.

$4.2,50-

American Antenna Egin. il 60120

SOUND SENSITIVE
2 INCHESOR 2
FEET!

A microphone so sensitive it will
select your voice and process your
speech no matter how ciose or far
you are from the microphone.

GUARANTEE I: =
d The K40 Speech Processor is guaranteed p

to outperform any microphone it replaces g
= or return it for a complete and full refund
¥ within 7 days from the K40 Dealer tha
{ instatled and tuned it.

i GUARANTEE iI:
fl Unconditionally guaranteed for 12 months. i
4 Guaranteed against cracking, chipping, or
= rusting. Guaranteed against mechanical
| tailure. Guaranteed against electrical fail- £g%

ure. No exclusions. No gimmicks. For a fult

‘suggested retail

CIRCLE 30 ON FREE INFORMATION CARD

SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA





