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Weller.

EC1000 and EC2000-
two terrific soldering stations—
feature up-to-the-minute electronic controls.
Temperature is accurately calibrated, from 350°F to 850°F,
in 10° steps. Unit responds automatically to soldering
load variations. Maintains the temperature you select.
LED read-out (EC2000 only) shows actual tip temperature to
within 1°! Unbelievable? See your distributor.
Get an on-the-job demonstration.

from Cooper The Toolmakel

The Cooper Group

BOKER*CRESCENT " LUFKIN "NICHOLSON " PLUMB * WELLER " WISS " XCELITE *
PO. Box 72A Anex. North Carolina 27502 Tet: (9190 362-7510 Telex: 579497




RCA kicks in
a $10 discount on the Sidekick.

The RCA Sidekick. It's the rugged, large-capacity case
for carrying the RCA Parts you need most for in-home
TV servicing.

Now — for a limited time only — you can get your RCA
Sidekick at a special $10 discount from participating RCA
Parts Distributors.

Only the Sidekick offers you these useful features:

e Space for 164 RCA standardized parts boxes.

e Five pull-out drawers including storage bin for tools,
manuals and drop cloth.

No-spill lock feature that keeps drawers in place.
Rugged ABS plastic construction, riveted for extra
strength and durability.

The RCA Sidekick makes in-home TV servicing faster
and easier because it "organizes” your inventory and
eliminates the need for separate kits for different TV
chassis. Take this coupon to your participating HCA
Parts Distributor today. You'll g 10 _‘?ff the

~ of the sensational RCA Sidekick. '

|
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|
|
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|
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[ This coupon worth $10

toward purchase of one RCA 1FE200
Sidekick Carrying Case. =
Dealer: Present this coupon to a partici- | —
pating RCA Parts Distributor for $10
discount credit toward purchase of one
RCA Sidekick Case. Offer not valid
where prohibited. Limit: One $10
discount per customer. (Offer expires 5/31/81.)

Distributor: See separate instructions and limitations for honor-
ing this discount coupon.

Dealer Name l
Street
City.

State______Zip
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Now, a mini-scope with the features
most wanted by field engineers!

B&K-PRECISION'S new Model
1420 is a good example of what can
materialize when a company listens well.
This new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers from a clean sheet of paper
to respond to the special needs of field
engineers. . .amini-scope with
lab-scope features.

So small in size (4.5"x8.5"x12"),
the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM, tools and ac-
cessories. For use in any environment,
the 1420 can be powered from an AC
line, 10 to 16 VDC or an optional internal
battery pack. Unlike some competitive
mini-scopes, adding a battery pack will
not add to the size of the slim 1420.

The rugged 1420 features dual-trace
operation and an honest I5SMHz re-
sponse. In addition, its smooth roll-off
provides useful response to 20MHz.

w1 PRECISION

An efficient rectangular CRT displays
waveforms with high brightness for
good readability under all field service
conditions.

Too many field-service mini-scopes
sacrifice features and performance for
compact size, handicapping the field
engineer. The new generation 1420 has
overcome these problems. In spite of its
small size, the 1420 has eighteen sweep

ranges that span from 1 uS/div. to 0.55/
div. in a 1-2-5 sequence; variable be-
tween ranges. Sweep magnification is
X10, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. For added ease of
use, automatic selection of chop and
alternate sweep modes is provided, as
is front-panel X-Y operation.

The new 1420 mini-scope comes
complete with two 10:1/probes and is
available now from your local B&K-
PRECISION distributor. Available
options include carrying case and
probe pouch.

To receive a free 16-page color
brochure describing the 1420 and
the complete B&K-PRECISION
oscilloscope line, call toll-free,
(800) 621-4627

(312) 889-9087 in Illinois.

DYNASCAN
CORPORATION

6460 W. Cortland Street » Chicago, IL 60635 « 312/889-9087
International Sales, 6460 W. Cortland Street, Chicago, IL 60635+ Canadian Sales, Atlas Electronics, Ontario
CIRCLE 54 ON FREE INFORMATION CARD

——

" Model 1420 $825
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Learn what you can expect from the first generation of video-
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VIDEO iIN 1980

AUTOFOCUS

NEW IN VCR’s

DISC JOCKEYING

MORE
PROJECTORS

A final surge in the last two months of the year pushed 1980 home-VCR sales to 804,663 units,
up 69.3% from the 475,396 sold in 1979. Color-TV sales chalked up their second-best perfor-
mance in history, totaling 10,162,276; that’s less than 1% behind 1978’s record 10,236,319. Even
black-and-white sets shared in the upturn, turning in their best sales since 1973.

Autofocus obviously is going to be the magic word for home color-video cameras this year, and
the feature is expected to sweep the video business within the next 12 months. Three brands have
already been announced and should be available by the time you read this. Probably the most
interesting is a compact unit from Akai that weighs only about five pounds, yet includes a
two-speed 6:1 power-zoom lens, automatic fade of both picture and sound, electronic viewfinder
and a positive-negative reversal feature making it possible to make tapes from film negatives or
produce special effects. With an f1.3 lens, it requires only five foot-candles of light and is
list-priced at $1,150. Hitachi’s autofocus model, which lists at $1,000, also has all deluxe
features, as does Toshiba's self-focuser at $1,395.

The first combination PCM digital audio recorder and VCR is Hitachi’s VHS unit, scheduled
for marketing late this year. It will be priced at about $3,000, about the same as previously
introduced PCM converters that require the addition of a VCR. The lightest portable VCR that
uses a standard cassette (VHS) is expected to be shown this May by RCA. The unit is made by
Hitachi, and weighs less than 11 pounds. It’s the lightest we know about to date but Sony and
Zenith will show Betas that may also break the 11-pound barrier.

Speaking of lightweight VCR's, Technicolor has introduced a one-hour mini-cassette for its
seven-pound non-standard recorder (see Radio-Electronics, November 1980 issue). The previ-
ous cassettes recorded for only 30 minutes. Technicolor also added a tuner-timer accessory (so
that its little portable can record broadcast material) and a version of its recorder with a built-in
7'/-inch color TV set (total weight 21 pounds). Look for more stripped-down VCR’s to be
marketed at low prices to compete with videodiscs. Sanyo’s $695-list unit (which sells for as low
as $499 in some places) was first, followed by somewhat more expensive units from Magnavox,
Panasonic, and Quasar. The Sanyo is a single-speed unit, while the latter three are three-speed
recorders but lack such features as sound dubbing.

“We can do anything better than you,” said Hitachi, Sanyo, and Toshiba to RCA at the recent
Consumer Electronics Show in Las Vegas. The three companies introduced their own versions of
the RCA-developed CED player (all to be priced at the same $499.95 as RCA’s), but all claimed
their own to be more compact and generally better than the RCA brand. Both Hitachi and
Sanyo have two-speed forward and reverse visual scan where RCA has a single speed. Toshiba
has fingertip solenoid switches and says it soon will add motorized disc insertion and reject.
Hitachi has a stereo-sound output jack on the back, to accommodate a black box as soon as RCA
finalizes the parameters for its stereo soundtrack. All three newcomers have audio and video
outputs, that RCA’s player lacks. For technical details of the RCA system see the article in this
issue.

CES saw previews of more new video equipment. Fisher was the first to show a video
component system in the United States (although Sony is selling one in Japan.) Fisher’s unit
contained modules with a 26-inch color monitor, another with a TV tuner and optional optical
videodisc player and Beta VCR, with plenty of space for audio components. Two floor-standing
speakers complete the ensemble. Sansui demonstrated its version of the Japanese-developed
VHD disc system, but said that it might introduce the RCA-type CED here instead. Advent
proclaimed it would have a Pioneer-made LaserVision optical videodisc player and a special
Sony-built Beta VCR with Dolby noise reduction and stereo sound. Korea's Samsung and Gold
Star both showed prototype optical disc players. Sharp showed a VHD player but word from
Japan indicates it will market CED here.

The same show saw some new projection-TV debuts. Advent demonstrated a one-piece system
designed to overcome the problem of what to do with projection television when you're not
watching it—the screen folds across the top of the projector to make a good-looking walnut-
finish table. Fisher demonstrated a 46-inch rear-projection set, while Fisher’s parent, Sanyo,
showed a one-piece front-projection 50-inch unit. NEC entered the projection-TV market under
its own name with a 60-inch one-piece unit using Novabeam tubes made in Japan under license
from Kloss Video. Mitsubishi showed a high-brightness version of its single-piece set.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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whats news

Computers to work
with light beams?

Ohio State University reporis progress
on a computer that uses light beams to car-
ry and process data. The project is being
funded by NASA's Lewis Research Center,
and involves scientists from Denver Univer-
sity as well as Ohio State.

The light computer will theoretically
move information much faster than is pos-
sible with present-day techology. But the
new computer will not be able to dispense
with IC’s altogether—they will still have a
place within its complex configurations.

Latest predictions are that the new com-
puter may be ready for mass production in
about five years.

New thermographic system
has color video display

An improved thermal imaging system ex-
tends the capabilities of the Hughes Prob-
eye infrared viewer to include a color video
display of the heat picture being viewed.

The thermograph, now familiar to many
because of the heat pictures of Mt. St. Hel-
ens published in many magazines, is a pho-
tograph-like image of an object taken by
heat waves instead of light. Thus the hot-
test part of the picture shows up lightest (or
darkest) and the shadings fall off (or get

lighter) over the cooler portions of the
object thermographed.

In the new Hughes TI/P-7400, the video
display is presented in 16 colors, each indi-
cating a particular temperature range. The
system can also display an isothermal area
(a region of uniform temperature) showing
one temperature |level only, while cancelling
out all the others.

The system is designed for use in such
applications as temperature monitoring in
glass, metal and ceramic production, for
heat checks on heavy machinery, and to
help spot insulation leaks in heating and
air-conditioning systems.

Including a Probeye viewer, an image-
conversion unit and the color video display,
the Hughes TP-7400 thermographic sys-
tem sells “‘for under $30,000."

Radar-gun accuracy

Jon Svensson, of Normal, IL, found guilty
of speeding on the evidence of a K-15
radar gun, insists that had he been allowed
to introduce expert witness he could have
shown that a radar gun might give a wrong
reading in the circumstances under which
he was arrested. The judge ruled that the
testimony would have been prejudicial to
the jury because it was not relevant to the
case.

H_UGHES TIP-1400 THERMAL VIDEO SYSTEM displays a color “heat picture” of the object being
viewed, in 16 colors. Each color represents a temperature range. The “picture” can be zoomed up to
four times original size, or one frame can be frozen and displayed for any desired length of time.

The expert, Jay Schreiber, stated that
because of the angle between Svensson’s
car and the police vehicle, the radar gun
should have read a little less than 20 miles
per hour for the 28-mph speed at which
Svensson claimed he was traveling. But,
said Schreiber, the gun does not read
speeds of less than 20 mph, and the result
was a double-bounce effect that caused
the gun to read 39 miles per hour instead of
a little more than 19.

Even without the technical testimony, the
jury deliberated three hours before reach-
ing a verdict of guilty.

New echo canceller eases
satellite communications

Echo, or reflection due to impedance
mismatch on wire lines, has long been a
problem in telecommunications. Now, with
the great distances of satellite communica-
tions, it becomes a tricky problem in radio
transmission.

The echo problem has been attacked
with echo suppressors—sophisticated
electronic switches that compare the sig-
nals in the two directions of a transmission,
decide which is the main signal, then place
a high loss in the path of the reflected one.
Unfortunately, when simultaneous conver-
sion is involved, speech is often blocked or
“chopped,” annoying the listener or even
damaging intelligibility.

The new echo canceller—developed by
RCA American Communications in cooper-
ation with COMSAT and others—inseris a
reverse replica of the original echo signal
into the circuit instead of a loss, thus effec-
tively annihilating the echo while allowing
the speech to pass undisturbed. Results so
far have been so successful that RCA
Americom plans to install echo cancellers
on all private line circuits as a matter of
course.

DuPont and Philips join
in audio, video fields

The DuPont Co. and N.V. Philips have
announced a joint venture in the manufac-
ture and worldwide sale of magnetic tape
and cassette products. The new product is
called PD Magnetics. DuPont is bringing its
experience in magnetic and chemical tech-
nology, and Philips is contributing its skills
in engineering and marketing consumer
electronic and magnetic tape products to
the new company.

The parent companies believe that com-
bining their skills and expertise will make
PD Magnetics an organization that can
become a leading supplier of audio and
video products—a market that may reach
$4 to $5 billion by 1985.

Production of PD Magnetics tape prod-
ucts is slated for early 1981 in Oosterhout,
Netherlands. R-E




*“No one else
gives you
as many
functions in
ahandheld
DMM.

Now you can
move up to
Fluke”

*Suggested U.S. list price

For technical data circle no. 43

We've got great news for people
who've been holding out for a high
quality, high performance DMM at a
moderate price: Fluke's new nine-
function model D 84 is now available
at select electronics supply stores.

With a suggested list price of only
$229 and features you won't find in any
other handheld DMM, the D804 is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for
troubleshooting passive circuits in peb’s,
cables, relay panels and the like. The
18 has a switch-selectable audible
tone and visual symbols to indicate
continuity or logic levels.

Direct temperature readings in
°C: Used with any K-type thermocouple,

the D 8 delivers fully-compensated
readings in °C from -20°C to

+ 1266°C, for checking heating and
refrigeration systems.

Peak hold feature captures
transients: A short-term memory in
the D804 captures and holds peak
readings.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges,
battery, safety-designed test leads and a
ane year parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 804 and the rest of
Fluke's new Series D line of low-cost
digital multimeters.

I

If your dealer doesn't carry Series )

Multimeters yet, call this number. We'll be

happy to tell you who does. 1-800-426-9182

From the world
leader in DMM’s.
Now we've designed
one for you.
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Now NRI takes youinside
the new TRS-80 Model i
microcomputer fotrainyovu
athomeasthenewbreed

specialist!

NRI teams up with Radio Shack
advanced technology to teach you
how to use, program, and service
state-of-the-art microcomputers.




It’s no longer enough to be
just a programmer or a techni-
cian. With microcomputers mov-
ing into the fabric of our lives
(over 200,000 of the TRS-80™
alone have been sold), interdis-
ciplinary skills are demanded.
And NRI can prepare you with
the first course of its kind,
covering the complete world
of the microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the
programmer gains practical
knowledge of hardware, enab-
ling him to design simpler, more
effective programs. And, with ad-
vanced programming skills, the
technician can test and debug
systems quickly and easily

Only NRI gives you both
kinds of training with the con-
venience of home study. No class-
room pressures, no night school,
no gasoline wasted. You learn at
your convenience, at your own
pace. Yet you're always backed
by the NRI staff and your
instructor, answering ques-

tions, giving you guidance, and
available for special help if you
need it.
You E
TRS-

lore the New
0 Model III

Inside and Out

NRI training is hands-on
training, with practical experi-
ments and demonstrations as the

Training includes new TRS-80 Model 111 microcom-
puter, solid state volt-ohm meter, dlgiia.l &tqmqr
counter, and the NRI Di d
of tests and experiments.

very foundation of your knowl-
edge. You don't just program your
computer, you go inside it. .. intro-
duce and correct faults...watch
how circuits interact. ..interface
with other systems...gain a real
insight into its nature.

You also build essential test
instruments like a solid state
volt-ohm meter and CMOS digital
frequency counter. You work with
the exclusive NRI Discovery Lab,
performing over 60 separate ex-
periments in all. You learn how
your troubleshooting tools work,
and gain greater understanding
of the information they give you.

Advanced Technology
Microcomputer Is

Yours to Keep

As part of your training,
NRI sends you the new, state-of-
the-art TRS-80 Model I1I micro-
computer. This functional unit is
complete with 65-key keyboard
and 12 display in one desk-top

y Lab with h

unit. It features built-in interface
and commands for optional print-

ers, housing for optional disc
drives, and high-speed cassette
loading,. It's 4K RAM is internally
expandable to 16K or 32K and its
BASIC language is compatible

with most Model I software.

Along with volt-ohm meter,
frequency counter, and NRI Dis-
covery Lab, this latest concept
in microcomputers is yours to
learn with, yours to keep and
use for your own personal
programs, business use, and
other applications.

Send for Free
Catalog...No
Salesman Will Call

Get all the details on this
exciting course in NRI's free,
100-page catalog. It shows all

equipment, lesson outlines, and
facts on other electronics courses
such as Complete Communica-
tions with CB, TV and Audio Ser-
vicing, Digital Electronics, eleven
different interest areas in all.

Send today, no salesman
will ever bother you. Keep up with
the latest technology as you learn
on the world's most popular com-
puter. If postcard has been used,
write to NRI Schools, 3939 Wis-
consin Ave., Washington, D.C.
20016

NRI Schools
McGraw-Hill Continuing
Education Center

3939 Wisconsin Ave.
léﬂ W Washingion, D.C. 20016

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

L86L THdY
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satellite tv news

SATELLITES GO
TO THE MOVIES

MORE BIRDS:

TELE-
CONFERENCING

Hollywood movie studios, perhaps in a spinoff of their pay-TV satellite enthusiasm, are renewing
their consideration of satellite technology to send movies directly into neighborhood theaters
around the country. It may be years—or decades—before such a set-up could be established, and
an executive of one of the top studios admitted that the current research is just “scratching the
surface.” Such a move to satellite delivery would have to be accompanied by the installation of
giant-screen video projectors in theaters. Nonetheless, the escalating price of movie distribution
makes such alternatives appealing; studios now spend $1 million per film just to make prints,
with the cost of freight raising that expense considerably.

The idea of satellite feeds to movie theaters, of course, is not new. British theaters have
experimented with such a system and several efforts have been launched here in the past. Those
were mostly for special events, such as fights or concerts. Many experts predict that there will be
an increasing use of satellite-to-theater technology for such activities.

America's newest communications satellite lifted off on schedule in mid-November of 1980—
the first satellite in the advanced communications system being established by Satellite Business
Systems. SBS-1, located at 106° west longitude, has 10 transponders and operates in the 14/12
GHz band—and transmits all-digital data, voice, and video service. It is intended mainly to beam
business communications (especially computer communications and private-line telephone calls)
between branch offices of companies—but there will also be substantial video teleconferencing
among the customers. The 550-kilogram satellite has a relatively high power output—20 watts
per transponder—and a net usable bandwidth of 43 MHz. In conjunction with SBS’s time-
division multiple access and demand-assignment techniques, each transponder will relay up to 48
million bits per second of information. SBS-1 is the first U.S. domestic satellite to use the
Ku-band. The company (a partnership of IBM, Comsat General, and Aetna insurance) plans to
launch its next satellites in April 1981 and November 1982. All the birds are built by Hughes
Aircraft.

In addition, Western Union has confirmed plans to build its Westar V satellite, scheduled for
launch in August 1982. The advanced satellite—with more capacity and higher power than the
current Westar birds—will be located at 75° west longitude.

And the Canadian government will extend its use of Anik B for another 19 months. The 14/12
GHz-capacity bird will now offer more education, health-care services, broadcasting (including
DBS), and other services well into 1982. The DBS services on Anik B are run presently by TV
Ontario from Toronto and by the Canadian Broadcasting Corp. and Canadian TV from British
Columbia.

The Russians have also launched a new satellite, “Stasionat 3,” now orbiting at 85° east
longitude. The bird, latest in the Raduga telecommunications satellite series, is believed to have
about seven transponders, operating in both the 6/4 and 8/7 GHz bands. Although most of its
services are telephone and business-related operations (including some military services, most
likely), the bird also is said to transmit national TV programs to the nation’s network of earth
stations, which is called “Orbits.”

Satellite hobbyists may find themselves peeking in on more and more curious daytime
events—and there’s every indication that there’s still more to come from the world of “talking
heads™ and sales charts. Officially it's called video teleconferencing, and it is attracting immense
attention from business and government executives nationwide, who are finding it ever more
difficult to afford the time and money to travel to meetings. Thanks to satellites, inexpensive
downlinks, and other factors, it is becoming easier to hold meetings in various cities simulta-
neously. People in far-flung locations can look in on the main proceedings via a video-satellite
hookup.

To help such people along, there are several organizations which coordinate teleconferences.
Company names like VideoNet, VideoStar, Media Sense, and others will soon become familiar
network names—as they put together the one-shot satellite networks for organizations which
want to get together via satellite. Many hotel chains (especially Holiday Inns and Ramada Inns)
are installing earth stations to pick up the video conferences. Thus people gather for luncheons
and a meeting in the hotels’ conference rooms to look in on sessions taking place elsewhere in the
country. It should be noted, however, that many of the companies are becoming sensitive to
outsiders peeking in on their meetings—so there is a move afoot to encode satellite signals, thus
making it harder for unauthorized locations to pick up the sessions.

GARY H. ARLEN
CONTRIBUTING EDITOR



The first personal
for under $200.

The Sinclair ZX80.
A complete computer—
only $199.95 pius $5.00 shipping.

Now, for just $199.95, you can geta
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It's the Sinclair ZX80. The computer that
“Personal Computer World” gave 5 stars
for ‘excellent value!

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port-
able computer (6%" x 8%2" x 1%2" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there’s a chapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes, from
games and home budgeting for just $6.95,
to Sinclair’s unique Computer Learning Lab
(a workbook, six cassettes with 100 lessons,
and two cassettes for storing programs).

ZX80’s advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

® Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

B Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

m Powerful text editing facilities.

B Also programmable in machine code.

® Excellent string handling capability—up
to 26 string vanables of any length.

® Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

Sinclair's BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K S B

user memory to 16K, a plug-in 8K floating- ;

point BASIC chip, applications software,
The ZX80 is a family learning aid. Children 10 and

and other peripherals.
Order your ZX80 now!

above will quickly understand the principles of
computing—and have fun learning.

The ZX80 is available only by mail from
and charge to your Master Charge or VISA. To order call toll free: 800-543-3000.
o m
— g | | e —
Nashua, NH 03061.

Sinclair, a leading manufacturer of con-

sumer electronics worldwide.

The ZX80 is backed by a 10-day money- In Ohio call: 800-582-1364.

back guarantee, and a 90-day limited warranty  Ask for operator #508.

TR e S e e e R T T |
To: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV. Also included is a connector for
a portable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

To order by mail, use the coupon below.
But for fastest delivery, order by phone

which can be extended by 12 months under Sin- Phones open 24 hours a day, 7 days a week.
clair’s extended service program for $25.00.

Please send me _______ ZX80 personal computer(s) at $199.95 each (US dollars), plus $5
shipping. (Your ZX80 may be tax deductible.)

Send me Computer Learning Lab(s) at $49.95 each.

Register me for extended service program(s) at $25.00 each.

I enclose a check/money order payable to Sinclair Research Ltd. for §

Address
City State Zip

I Occupation Age
Intended use of ZX80
Have you ever used a computer? [J Yes [ No Do you own another personal computer? [] Yes (1 No

I
I
|
I Name l
l
I
l

S RS s R R T |

computer

s
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®

New Portable Digital Capacitance Meter
oA PRECISION voDEL 820

* Measures capicitance
from 0. 1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resolution

* 4 digit easy-lo-read LED
display

* (.5% accuracy

* Special lead insertion
Jjacks or banana jacks

* Fuse prolected

= Uses either rechargeable
or disposable batteries

Call For Qur Price * Overrange indication

= WIDE RANGING — from 1999 pF full scake
0.1 pF resolution) up to 1999 LF full scale, in
eight ranges...virually every capacitance you'll
ever need lo measure,

= FAST AND EASY TO USE — Direct reading,
pushbution ranges. Just plug in and read.

* EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

» TOUGH AND COMPACT — Bulll o take rough
usage without loss of calibration accuracy. Fits
and goes e, takes very fithe bench
space; always handy for quick capacitance
checkout, matching, calibration, and tracking.

» PORTABLE — Palmsized, lightweight, cperates
up o approsdmately 200 hours on a single 9V
alkaline battery.

» EASY READING — big, clear, high-contrast
3%-digit LCD display. a full 0.57 high, readable
anywhere,

* Al LUE PACKED — Outstanding measurement
capability and dependability. Outparforms DC
time-constant melers, and even bndges costing
2 to 5 tirmes as much.

* RELIABLE — warranteed for 2 full years.

(i-DATA PRECISION
Model 938
0.1%, 32-Digit, LCD DIGITAL
CAPACITANCE
METER

pecial
$149 reg. $179

HITACHI

V-151B 15 MHz Single Trace

V-152B 15 MHz Dual Trace

V-301B 30 MHz Single Trace

V-302B 30 MHz Dual Trace

V-550B 50 MHz Dual Trace,
Dual Time Base

Call For
Special Intro
Price Offer

FLUKE)] DIGITAL MULTIMETERS
®

« Six functions e« 3%:-digit resolution

dc voltage
ac voltage * 0.25% basic dc accurat
Model 8022A: dc current * LD display
The Troubleshooter ?:s-,(;';.,e:; * Overload protection
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigato

» Seven functions

dc voltage
ac voltage
dc current
ac current
resistance = Nine functions « Peak hold on voltage
diode test de voltage and current functions
Conclcianead) :2 :olrlragne; = Selectable audible
* 3% -digit resolution 25 cﬁrr:nl indicator for
* 0.1% basic dc accuracy resistance E?T;T;‘gelection
diode test

* LCD display
* Overload protection
= Free case

* Two year parts
and labor warranty

conductance (1/R)

logic level and
continuity detect

temperature (K-lype
thermocouple)

» 3Va-digit resolution

* 0.1% basic dc accur
* LCD display

* Overload protection

New Low Distortion Function Generator

.,
o4 PRECISION mooeL 3010
r- * Generates sine, square and triangle
P wavelorms

= Variable amplitude and fixed TTL square-
wave outpuls

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

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

* Vanable DC offset for engineering
applicalions

Call For Our Price

* YCO external input for sweep-frequency
tests

New Sweep/Function Generator

e

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

* Covers 0,02Hz-2MHz

* 1000. 1 tuning range

* Low-distortion high-accuracy
outpults

= Three-step attenuator plus
vernier control

* Internal linear and log sweeps

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

Call For Qur Price
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o1 PRECISION

DORIC

LEADER

1) v s | WESTON

(i-DATA PRECISION

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

KEITHLEY

Model 169

BENCH/PORTABLE DMM

o 3' Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$169.00

Dual Trace 30MHz

Dual Trace 15 MHz

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

< PRECISION

WESTON

The Roadrunner
Model 6100

e 5 Range audible signal-
ing function
e 0.5” LCD display

e 6 Functions

e 29 Ranges

Reg. $155.00

SPECIAL
$139.00

includes free case

30 MHz
15 MHz

1479A Dual-Trace

1477
1432
1476
1466

Dual-Trace
Dual-Trace 15 MHz Portable
Dual-Trace 10 MHz
Single-Trace 10 MHz

1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

80MHz Counter with Period Function
s ',"‘ T mopeL 1820

* 5Hz to 8B0MHz reading guaranteed—
100MHz typical

* Period measurements from 5Hz
to 1MHz.

* Period average. auto and manual
positions

* One PPM resolution
* Totalizes to 999999 plus overfiow

* Elapsed time measurements from .01
to 9999.99 seconds plus overflow

* One-megohm input resistance
Call For Qur Price * Bright .43" high LED readouts )

21 PRECISION

— TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224

THE TEST EQUIPMENT SPECIALISTS e

LECTRONICS -~
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editorial

Non-Standard Standards

There are two videodisc systems currently being sold, and a third
system is not far behind. RCA and Magnavox/Pioneer are battling it
out for acceptance in retail stores across the country, while JVC has
not yet released their VHD system. Unfortunately, those three sys-
tems are totally incompatible. You cannot play an RCA-format video-
disc on a Magnavision player, and vice-versa. Likewise, a JVC VHD
videodisc cannot be played on either of the other two players. The
situation becomes worse when you realize that it is economically
unfeasible to build a single player that would play all three video-
disc formats.

The battleground is not limited to just three manufacturers. Many
corporate giants are lining up to sign licensing agreements to pro-
duce one of the three players. The industry is bracing itself for an all-
out war. It is a winner-take-all situation, with the big losers being
consumers.

It is not the first time that consumers have been faced with this
kind of situation. Remember audio cassettes before the Philips
audio cassette became the industry standard? There are several in-
compatible audio-cassette formats, of varied shapes and sizes, that
were being touted at retail stores. One of those formats would have
rendered stereo recordings incompatible with monaural players.
Eventually, those formats fell by the wayside in favor of the Philips
cassette format. The manufacturers of those other formats lost
money, but they knowingly took a risk and lost. What about all those
consumers that purchased players and prerecorded software for
those formats that ceased production? They were unknowingly
pawns in a war and they lost, too.

More recently, we had 4-channel sound. Here, so many different
formats were brought to the marketplace that consumers threw their
hands up and refused to purchase any of the systems. 4-channel
sound died a sudden death. All the manufacturers lost that war; but
before they did, many 4-channel hi-fi systems and prerecorded discs
were sold. If you bought a 4-channel system, you also lost. You
probably still have the system but cannot buy any new software. The
competing systems only accelerated the decline into none.

It is time that our industry matured. Behind the slick state-of-the-
technology hardware there should be some thought for the future.
No one benefits when the public is “conned” into buying equipment
that may soon become worthless. Investing several hundreds of dol-
lars in a videodisc system and discovering a year or so later that
videodiscs were no longer being produced for that system could
hurt. It would become a long-remembered loss to the consumer. It
restricts the sale of new equipment: The consumer who isn’t sure
he’'s making the right choice, makes no choice and buys nothing.

It would be of benefit to all, manufacturers and end users alike, if
somewhere along the line, manufacturers could agree on a standard.
We did it, eventually, for audio cassette tape. We did it, eventually,
for FM stereo. We will do it, eventually, with videodisc systems. But
most impertant of all, maybe the next time, we'll do it before the cus-
tomer spends any more of his money on a loser.

TS s
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Sabtronics.
An entire range of low-cost,
top-quality instruments.

A. 2010A — $84.00%, B. 2015A — $99.00%*, C. 8610A — $99.00*, D. 5020A — $85.00%,
E. 8000B — $199.00**, F. 2035A — $79.00*, G. 2037A — $99.00*

IN CANADA CONTACT: Kumar & Co., Mississauga, Ont. Canada

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. In fact,
nobody can beat us in our
price/performance ratio. And we
can sell at alow price for some very
good reasons. Our engineers design
high performance products to be
built at a low cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don’t
have to charge a high price.
Naturally, we also offer all the
helpful accessories you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there’s no need for you to spend a lot
of money to do highly accurate
testing and measuring.
2010A 3% Digit LED DMM
2015A 3% Digit LCD DMM
8610A 600 MHz 8-Digit Frequency Counter

8110A 100 MHz 8-Digit Frequency Counter
5020A 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Frequency Counter
8610B 600 MHz 9-Digit Frequency Counter
2035A 3% Digit LCD Handheld DMM
2037A 3% Digit LCD Handheld DMM

*price in kit form. Also available factory assembled,
tested, and calibrated. Call us for prices.

**price fully assembled, tested, and calibrated.
Call us for more information:
(813) 623-2631

Making Performance Affordable
[ |

INTERMNATIONAL INC. a

5709 N. 50th Street Tampa, FL 33610
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At CIE, you get
clectronics
carecer

training
irom
specialists.

If you're interested in learning how to fix air
conditioning, service cars or install heating systems —
talk to some other school. But if youw're serious

about electronics...even earning an Associate Degree...
come to CIE —The Electronics Specialists.

P okl et

ecial Projects Director
Cleveland Institute of Electronies




y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John, "’ he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I'believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
setabroken bone, either. Would you?
For these things, you'd want a
specialist. And you'd trust him. Be-
cause you'd know if he weren't any
good, he’d be out of business.

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

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

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

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

Specialists aren’t for
everyone.

I'1l tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

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

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

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

That's what happens with CIE’s

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

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

In fact,depending on the course
vou take, vou'll do most of the basic
things professionals do every day—
even usea Digital Learning Laboratory
to apply the digital theorv essential
today to keep pace with electronics
in the cighties.

Plus there’s a professional quality
oscilloscope you build and use to
“see’” and “‘read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

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

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

We don’t mind. We have a fine

record of preparing people to take.. . .

and pass. .. the government-

administered FCC License exams.
In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

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

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

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

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

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

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

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

Pattern shown on oscilloscope screen is simulated.

Cleveland Institute of Electronics, Inc.

1 ClI

1776 East 17th Street, Cleveland, Ohio 44114

&

l D YES.. « John, I want to learn from the specialists in electronics — CIE.
Send me my FREE CIE school catalog — including details about the Associate

I Degree program — plus my FREE package of home study information.
Rrintiiamesaamnas o= e

. Address Apt.

I City

I State Zip
Apett . b Phone (area code)

l Check box for (5.1. Bill information: [| Veteran [l Active Duty

B Mail today?

3] RE-10
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SAVE TIME AND MOHEY'
6100

UNIVERSAL S
DESIGNER

* Save on digital bread
boarding
= Easy transition from pro-
totype to wiring diagrams
= Aids digital circuit design ’
Kit $49.95
Assembled $59.95

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

® Learn digital logic with 26 self teaching experiments.

0101 SOLID STAT

CLOCK/CALENDAR UNIT
BIG 21" DISPLAY!

® 12/24 hour selectable
Al tput
SR OVIPLY  KIt$49,95

Assembled $79.95

on All A d Un

Oak Case $29.95
FOR FAST DELIVERY CALL TOLL-FREE

== @ 1-800-426-62545"
14905 M.E. 40TH, DEPT RE-4
E REDMOND, WA 98052 (206) 883-9200

Please rush me the lollowing:

O 6100 UNIVERSAL DESIGNER KIT $49.95
O 6100 UNIVERSAL DESIGMNER ASSEMBLED 50.95
0 6101 DIGITAL LOGIC COURSE 20.95

O 0101 CLOCK/CALENDAR KIT
0 0101 CLOCK/CALENDAR ASSEMBLED
0O OAK CASE

ADD $3.00 PER ORDER POSTAGE & HANDLING

49.95
79.95
29.95

NAME

ADCRESS.
city 2l

CREDIT
CARD NO EXP

O VISA
SIGHATURE 0 MASTERCARD

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it,

CIRCLE 26 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

In the Grantham electronics program,

you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of

the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-81.

Grantham College of Engineering

2500 So. LaCienega Blvd.
Los Angeles, California 90034

THE DIGITAL SLOT MACHINE

| read the article, “‘Build the Digital Slot
Machine” by Fred Blechman and David
McDonald in the January 1980 Radio-Elec-
tronics with great interest. | built the circuit
out of my junk-box parts, and it was,
indeed, fun to play with—but the silence
was deafening. | decided to add a sound
system, and it may be of interest to any
readers who constructed the circuit.

There is no change in the original circuit,
and with only three more IC's, a quaint
sound system is produced. The WIN logic is
the same up to pin 6 of IC12-d. The circuit
around IC11 is modified and IC14, IC15,
and IC16 are added to the original circuit.

letters

oscillators. When a roll is complete, the
output of IC11-a is high, producing one of
the enables for gates IC14-a and IC14-b.
When the output of WIN gate IC12-d is
high, pin 6 is high, enabling gate IC14-a
and inhibiting IC14-b. The WIN oscillator is
gated through IC15-a, because LOSE gate
IC14-b output is high. Gates IC15-a and
IC15-b drive LED1 and LED2, and turn
them off and on at the WIN oscillator fre-
quency. When LED2 is on, LED1 is off; and
when LED1 is on, LED2 is off. Light from
LED1 and LED2 illuminates phototransis-
tors Q1 and Q2. The WIN logic also acti-
vates LED3. During WIN, IC12-d is high and
enables IC15-c; thus LEDS is driven at the

LOSE O3C

ICl - T4 04
Icla-T7410

R+ I+ o 9

Ici5-1400
1Cl6-NESS6

0.0l 73 7 __!‘l 2 i3
Tﬂal 0.0) == 0.0
FIG. 1
The circuit is shown in Fig. 1. IC11-a LOSE oscillator frequency. The off-and-on

serves the same function as in the original
circuit: to inhibit the win or lose logic during
roll. IC11-c and IC11-d form a WIN oscilla-
tor and IC11-e and IC11-f form a LOSE
oscillator. The LOSE oscillator is at a lower
frequency and pulse than the WIN oscilla-
tor. IC14 forms gates for the WIN or LOSE

action of LED1 and LEDZ2, plus the slower
off-and-on action of LED3, produce four

different tones at a rather rapid rate.
During LOSE, IC12-d is low, activating
IC14-b through IC15-d and inhibiting IC14-
a. Thus, LED1 and LED2 are driven by
continued on page 24



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

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

Band- . lated Low
Heathkit width  Vertical Delay 'm Mu-metal kit
Model Trace MHz  Sensitivity* Lines tage sllinllﬂnu pﬁu
10-4235 dual DC-35 2mV/cmto yes yes full '
; 10V/cm g
10-4510 dual DC-15 1mV/icmto yes  yes full
5V/em ' f
10-4550 dual DC-10 10mV/emto no yes full
20V/iem
10-4555 single DC-10 10mV/cmto no yes full
20V/em
10-4205 dual DC-5 10mV/icm no no partial $279.95
10-4105 single DC-5 10mVicm  no no partial $199.95

*Under full bandwidth
Heathkit manuals make kitbuilding easy

Easy-to-follow Heathkit assembly manuals
take you step by step from unpacking to final
=== plug-in. Anyone can do it. And when you
) [T build it yourself, you can service it yourself.

Your manual becomes a handy service guide.
Replacement parts are readily available from
the Heath factory or from Heathkit Electronic Centers. And
experienced service techs are just a phone call away to help
you during building or servicing.

o e e

| Complete details on
il Heatﬁkit Oscilloscopes
and nearly 400 other
Heath electronic kits for
your home, work or
leasure are in the new
eathkit Catalog. Send
for yours today or pick
one up at your Heathkit
Electronic Center.

=3
P Heathkit Products are also sold and serviced at Heathkit Electronic
a Centers (units of Veritechnology Electronics Corporation) in major
cities throughout the U.S, See your white pages.

Heath Company, Dept. 020-766, Benton Harbor, MI 49022

GX-am

CIRCLE 57 ON FREE INFORMATION CARD
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LETTERS
continued from page 22

@
BYTE..for the Serious -z
e the LOSE oscillator frequency. During
@ LOSE, LED3 is not lit. The low-frequency,
Mtcrmnputer low-pulsed rate of turning LED1 and LED2
] off and on produces a "Hummmm Phttt,

Hummmm Phttt” sound.

=== == —
|

Pt e ]

. You !

L WIN :

DPASHED LINES
ARE FRONT PANEL
FIG. 2

A dual 555 IC (IC 16) is the sound-system
oscillator, and the frequencies are con-
trolled by illumination of the phototransis-
tors Q1 and Q2. The dark resistance is
higher than the light resistance, and the
changing resistance produces the various
sounds. Many different sounds may be
obtained by moving the position of LED1
and LED2 around the phototransistors.
Place LED3 so that it is an equal distance
from phototransistors Q1 and Q2. Place
Q1, Q2, LED1, LED2, and LED3 near the
front panel and drill a hole in that front pan-
el near LED3. Label the hole YOU WIN,
which is flashed when the WIN logic is high.
Shield LED1 and LED2 to prevent their illu-
mination getting through the YOU WIN hole

Do you use a personal computer for business or pleas-
ure? If so, join the over one-quarter million professionals,
beginners, engineers, and business people who get the
latest microcomputer information in BY TE.

With a circulation of 170,000 and a total readership of
320,000, BYTE is the world's largest computer magazine.
Each month's issue brings you the latest about graphics,
mass storage, personal data bases, word processing,
speech synthesis, new integrated circuits, new software for
engineering, business and fun, plus do-it-yourself projects of

all kinds. d::t:% Llcz;SeEr;wef:':?l;ro? t?:eShav;fottrg?:s;l:g;
And if you are in the market for hardware or software, gnd IamI;. R

our new expanded product review section gives you the un- GEORGE C. GOODER

biased facts. APO S.F. 96224

serigz'-,s libf::t aﬁr;%eglous about microcomputing, get HISTORY OF TELEVISION

The article, “‘History of Television,” in the

®
June 1980 issue brought back many mem-
ories.

In 1950, the June 11th issue of “La

hesmall sy stems journal
LR AL Patrie” (a Montreal newspaper) devoted
their whole front page (and a long continua-
=i S i RYad tion inside) to a writeup on my success in
il in and mail the coupon today. ead your . P . " 1
first copy of BYTE. If it is everything you Mail coupon or receiving TV pictures from stations in the
expected. honor our invoice. If it isn't, just call us toll-free USA (see the August 1950 Radio-Electron-
write "'Cancel’" on the invoice and mail it back. ics).
:;onuo\:g:rl :e billed and the first issue is yours 800-258-5485 Six years later (1956), | was able to
is receive good color pictures using my old
i U PRST EESIS GBI A S 3 ESS BT A3 Bioawd bl ke eem Eeea - = =l _l
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BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836
Please enter my subscription for;
[ One year $19 (12 issues) [ Two years $34 [ Three years $49

[ Check enclosed entitles me to |3 issues for price of 12 (North America only)
1 Bill Visa [ Bill Master Charge [ Bill me (North America only)

I Card Number Expiration _
Signature Name (please print}
Address A
City State/Province/ Country Code

Foreign Rates (To expedite service. please remitin 'S Funds)

[ Canada or Mexico [ One vear 321 (12 issues) T Two years $38 [ Three years $53
[ Europe. one year (air delivered) $43

I [Z All other countries, one vear (surface delivered) $35 Air delivery available on request

Puissanoad Joj SYIIM Q-G MO|[P 3P

g
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630TS (build from a kit), a color wheel, and
an NTSC decoder. | was even obtaining a
60-inch picture using a Norelco projector,
1949-1950 vintage. That color-TV receiver
and projector are still in working condition,
though seldom used.

Keep up your good magazine. | especially
enjoy reading Jack Darr's ‘‘Service Clinic”
every month.

MAURICE DUBREUIL
Lavaltrie, Quebec

REVERSED LED
| noticed an error in the schematic of the
circuit shown in the ‘New Ideas!"" depart-
ment in the January 1981 issue. The “water
needed’ LED (“W") is reversed.
STEVEN M. CASH
Houston, TX R-E



Light-torque rotary switches
make the LM-3.5A DMM as

easy to operate as it is to carry.

On a benchtop or a belt, over a shoulder or in a tool kit, the LM 3.5A DMM, and its LCD counterpart,

the LM-350, are ready to go when you are.

Convenience. That's the key to Non-
Linear Systems’ best-selling LM-3.5A.
A high-performance, competitively-
priced, all-purpose mini DMM. Conven-
ience from light-torque rotary switches.
So operation'’s a cinch. Convenience
from bold, bright LEDs. For instant,
accurate, numeric answers, Unlike
some competitive meters, the LM-3.5A
features both vertical and horizontal
readings. And an optional leather carry-
ing case with belt loops and shoulder
strap assures hands-free operation.

At 9.2 oz., the LM-3.5A is portability
at its best. There's more. The LM-3.5A
is a 3) -digit DMM. Features 2,000
counts per range — 100% over-ranging.
Result? Increased accuracy and reso-
lution between readings of 399-2,000.
It also reduces the amount of range
shifting when measuring near 1,000,

Troubleshooters swear by #. Repair-
men find the LM-3.5A works wonders
on tvs, business machines, even cam-
eras. Checks all quiescent AC and DC
voltage values. Spots current drains.
Measures the resistance of suspect
components. Quickly and precisely.

Other DMMs to match your needs.
The LM-3.5A is just one in a full series
of 3 to 4-digit DMMs. If you need LCD
convenience for measurements out-
doors, we market the LM-350,among
others. You don't pay for true RMS
capabilities you don't need. But if you
do need true RMS readings, Non-Linear
Systems can oblige.

FM-7. The bantam frequency meter.
Portability teams with performance in
the FM-7. The smallest, 7-digit, 60-
MHz battery or AC line-operated instru-
ment available.

LM-3.5A at a glance.

DC Volts 1 to 1,000, 4 ranges

AC Volis 1 to 750, 4 rangdes

Kilohms 1 to 10000, 5 rangdes

AC/DC Current 1 mAto 1A, 4 ranges

Polarity Selection Automatic

Readout 03" Red LED

Size 19" Hx27"Wx40"'D

Weight 9.2 oz (batteries installed)

Power 3 type AA rechargeable
Nicad batteries and charger

Price $165.85

LT-3 Digital Temp Meter. Featuring
0.1° resolution and high accuracy, the
3Va-digit, 2,000 count full scale LT-3 is
indispensable for home or industry.
Checks everything from thermostats to
appliances. Even monitors critical
operations like photoprocessing and
electroplating.

The LT-3 can be supplied with any
of eight thermistor and RTD temp
sensors to read ranges of 0-100°C,
32-199.9°F, or 0-199°C or E

Work outdoors? Then the LT-31
(LCD format) is the ticket.

Operator convenience is the key to our line of frequency and temperature meters, too. Pictured left to
right, SC-5 prescaler, FM-7 frequency meter, LED format LT-3 digital temp meter, and its LCD cousin,
the LT-31. Top, the MLB-1 digital logic probe.

Hobbyists, radio and tv studios,
phone companies and the military all
depend on the versatile FM-7. Whether
the job calls for calibrating fixed, vari-
able frequency or voltage-controlled
oscillators, checking flowmeters, high-
speed photocell counters, or setting
the IF or heterodyne frequency in com-
munications equipment, the FM-7 is a
standout performer.

SC-5 Prescaler. Top range booster.
This 512-MHz, battery or AC line-oper-
ated prescaler was developed to extend
the frequency range of the FM-7 from
60 to 512 MHz. Adapts to most other
frequency meters, too.

Get the word on us. We offer a full
lineup of convenient, competitively-
priced products. From DMMs, fre-
quency and temp meters to miniscopes
and DPMs.

For further technical information or
the names of your nearest distributors,
contact Non-Linear Systems Inc.,
533 Stevens Ave., Solana Beach, CA
92705. Telephone (714) 755-1134.
TWX 910-322-1132.

Non-Linear Systems, Inc.
Specialists in the
science of staying ahead.

@ 1981 Non-Linear Systems, Inc
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equipment reports

Keithley Model 130 DMM

CIRCLE 101 ON FREE INFORMATION CARD

PERHAPS THE HANDIEST PIECE OF TEST EQUIP-
ment introduced in recent times is the digital
multimeter. A few years ago they were bulky
and expensive, but now you can own a hand-
held unit for a fraction of what those early
units cost.

One of the slickest portable DMM'’s to have

hit the marketplace is the model 130 manufac-
tured by Keithley Instruments, Inc., 28775
Aurora Rd., Cleveland, Ohio 44139. When
one considers such factors as accuracy, porta-
bility, and ease of operation, any money spent
on the model 130 will be returned with interest
in a very short time. Housed in an attractive,
but rugged plastic case, the unit measures
7.1X3.1X1.5 inches and weighs 10 ounces.
An 0.6-inch high, 3'/:-digit, LCD readout is
used for long battery life.

In use, the mode!' 130 can be held in one
hand conveniently, with the range selection
and function switches rotated by the thumb.
Five standard banana jacks are used for the
test-lead connections to the front panel. Those
are the common, the mA, and the volts/ohms,
jacks. The remaining two jacks are used for the
10-amp current range and are connected di-
rectly to an internal 0.01-ohm resistor, across
which the voltage drop is measured by the cir-
cuitry and displayed on the LCD readout. The
use of standard jacks allows your existing test
leads, and/or any special test setups you may
already have in your shop, to be used with the
model 130.

According to the instructions provided with

the test model, it is anticipated that battery life
will be about 100 hours with a standard 9-volt
carbon-zinc battery, or 200 hours with an alka-
line battery. There is a low-battery indicator
that will appear when 90% of the battery life
has been expended. The battery is accessible
through a small slide-out panel on the rear of
the cabinet. A similar compartment at the rear
provides access to a two-amp fuse that protects
the current ranges. The fuse can be tested from
the front panel.

With all test equipment, it is advisable that
the owner read the operating instructions
before use. The manual provided with the
model 130 is thorough though small. The dis-
assembly instructions contain an exploded
view of the three major sections of the unit.
The manual also contains a pictorial of the
printed-circuit board with all parts identified
by their reference number, the schematic dia-
gram, calibration procedures, specifications,
and a list of available accessories.

DC voltage is measured on five ranges from
200 mV to 1,000 volts full-scale. Resolution
varies from 100 pV to | volt depending upon
the range in use with an accuracy of =+ 0.5% of

continued on page 32

Call for

30 MHz Dual Trace Triggered Miniscope

Order with Confidence and get the

ourprices TOLL FREE
_ (800) 645-9518

in N.Y. State call (516) 752-0050

JO Portahle Oscilloscopes

15 MHz Triggered Miniscope model MS-15 .
15 MHz Dual Trace Triggered Miniscope

Model MS-215

Model MS-230

New Touch/Test 20 Multimeter

A portable/bench-type meter than tests and measures 10
electrical parameters, 20 functions & 45 ranges.

MEASURES:

m AC and DC Voltage = AC and DC
Current m Resistance ® Temperature,
°C & °F = Conductance » Capacitance

s Performs diode/transistor
and continuity tests

Fordham Advantage!

FEATURES

= Touch selection and control of
functions, ranges and power. ® Large
(0.55" high) LED readout. = In-circuit
test capabilities. m Size: 2.9" H x 6.4"
W x 7.5" D. m Weighs less than 3 Ibs.

855 Conklin St. Farmingdale, N.Y. 11735

B = Master Charge
VISA* = BankAmericard
/= VISA = COD

| = Money Order
ml = Check
, COD's extra
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DISCWASHER
D4 SYSTEM

D4

Hi-Technology d
Recorg Cleaning FlU!

SEE DIRECTIONS
AND CAUTION DTHER SIDE

Ney Contents 1.25 11 oz (38 g7cc’

A NEW STANDARD
OF RECORD CARE

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the D4 System are the DC-1 Pad Cleaner and
new instructions.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
CIRCLE 63 ON FREE INFORMATION CARD
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g GO WITH MCGRAW-
.‘}'ﬁ H Join the Electronics and Control Engineers'
. club that saves you BIG money on the

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

231/494 Pub. Pr., $62.50 Club Pr., $47.50
STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty, 448 pp., 1,474 illus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application
of electric power.

209/74X  Pub. Pr., 854.50  Club Pr., $41.95

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

DIGITAL FILTERS. By A Antoniou
o021

Am Pub. Pr,, $§29.95 Club Pr., §21.95

MICROCOMPUTER INTERFACING. By B. Artwick
789/436 Pub. Pr, $21.95 Club Pr., §16.95

ELECTRONICS DICTIONARY, 4/e. By J. Markus.
404/313 Pub. Pr., 524.50 Club Pr., $19.50

SEMICONDUCTOR DEVICES AND INTEGRAT-
ED ELECTRONICS. By A, G. Milnes
789/487 Pub. Pr, $26.50 Club Pr., $20.95

ENGINEERING MATHEMATICS HANDBOOK,
2/e. By J, J. Tuma.

654/298 Pub. Pr., $24.95 Club Pr., $19.95

RADIO HANDBOOK, 21/e. By W. Orr.
T72/630 Pub. Pr., §21.50

Club Pr., $16.60

TRANSFORMER AND INDUCTOR DESIGN
HANDBOOK. By W. T. McLyman.
786/755 Pub. Pr., $35.00

Club Pr., $26.50

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M. E. Frerkin:
784/973 Pub. Pr., §18.95 Club Pr., §14.95

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J. F. McPartland.
456/909 Pub. Pr., $21.50 Club Pr., $16.50

TRANSISTOR CIRCUIT APPROXIMATIONS,
3/e. By A. P Malvino

398/78X Pub. Pr, $17.25 Club Pr., §12.95

3

5
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PHASELOCK TECHNIQUES. By F. M.
Gardner, 2nd Ed., 285 pp., illus. This edition of
the standard working reference shows you not
only better methods of analysis and better pro-
cedures for deciding on loop parameters, but
also the circuits and the results.

582029-3 Pub. Pr., $21.50 Club Pr., $16.35

INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS. By L. P.
Huelsman and P. E. Allen, 430 pp., illus. Once
you add active filter design to your repertory of
specialties, you'll possess a skill that's in great
demand today. Here's one of the best texis we
know on the theory, design, application, and
evaluation of modern active filters and the vari-
ous techniques used today.

308/543 Pub. Pr., $28.50 Club Pr., $21.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
iflus. Compact, concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op
amp circuit problem!
617/97X Pub. Pr., $31.50 Club Pr,, $23.50
ELECTRONIC DISPLAYS. By E. G. Bylan-
der, Texas Instruments Incorporated, 172 pp.,
illus. The book describes current electronic
displays by family types, discussing all as-
pects of their operation, application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface reguirements,
and other necessary engineering information.

095/108 Pub. Pr., $24.50  Club Pr., $18.50

BIT-SLICE MICROPROCESSOR
DESIGN. By J. Mick and J. Brick. 320 pp., 230
illus. All in one place —the crucial information
you've been needing about the 2900 family of
bit-slice microprocessor components! A
remarkable “first,” this book designs right
before your eyes not just one, but two complete
16-bit machines!

417/814 Pub. Pr., $18.50 Club Pr., $14.50

ELECTRONIC FILTER DESIGN HAND-
BOOK. By A. B. Williams. 576 pp., 408 illus.
The book is organized so that you can start
from practically any set of requirements and
follow a sequence of clearly outlined steps and
design filters ranging from simple networks to
very complex configurations. Each design
technique is illustrated with step-by-step
examples and is accompanied by a wealth of
applicable schematics, graphs, and tables of
normalized numerical values.

104/309 Pub. Pr., $32.50 Club Pr., $25.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus,
1,264 pp., 3,666 circuit diagrams. This 103-
chapter guide means you can speed up the
production of new electronic devices with ease
and thereby lower your production costs.
Complete with values of components and sug-
gestions for revisions, plus the original source
of each circuit in case you want additional per-
formance or construction details.

404/461 Pub. Pr., $44.50 Club Pr., $34.50

DIGITAL HARDWARE DESIGN By J. B.
Peatman. 428 pp., over 400 jllus. Taking you
beyond the microcomputer, this guide re-
examines traditional techniques and focuses
maintainability as a key goal, on the design of
circuitry too fast for the microcomputer alone,
and on designing for usefulness. It covers ev-
erything from algorithmic state machines to
separately clocked circuits—with scores of
examples.

491732 Pub. Pr, $26.95 Club Pr., $20.00



1IILL'S EXPERIENCE!

wok Club — McGraw-Hill’s long-established
1portant new books of all publishers!

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

333/920 Pub. Pr., $27.50 Club Pr., $21.00

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp., over 400 photos and other fff strations Do
all your best day-to-day designs, as well as
your supercreative and special designs,
around the new mrcrocomputers and the spe-

cific “how-to" help you get hera!l
491/380 Pub. Pr., $29.95 Club Pr., $22.50

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 887 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/21X Pub. Pr., $29.95 Club Pr., $23.50

ELECTRONIC COMMUNICATION. By
Robert L. Shrader. 4th Ed., 801 pp., 870 illus.
This thoroughly updated edition offers all the
theory and fundamentals you need to prepare
yourself for the FCC commercial and amateur
grade license examinations—and pass them

the first time!
571/503 Pub. Pr., $21.95 Club Pr., §16.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EXAM-
INATIONS. By Charles R. Hafer. 336 pp.,
illus. Actually two books in one—a quick prep-
aration manual to help you pass your P.E.
exams on the first try and a rich source of prac-
tical electronics engineering information and

know-how.,
254/303 Pub. Pr., $19.50 Club Pr., $15.50

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

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

MICROPROCESSORS/MICROCOM-
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center and the Engineer-
ing Staff of Texas Instruments Inc. 634 pp.,
llus., outsized 7Va x 10Va format. This practical,
authoritative guide details the versatile, proved-
in-action methods and technical features of the
9900 minicomputer architecture that can be
employed to create outstanding products and

systems.
637/58X Pub. Pr., $24.50 Club Pr., $19.50

ELECTRONICS ENGINEER'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2,026 iflus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to c!arciﬁ all of modern electronics!
209/804 Pub. Pr, $57.50 Club Pr., $42.50

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

126/088 Pub. Pr., $35.00 Club Pr., $26.50

DESIGN OF SOLID-STATE POWER SUP-
PLIES. By Eugene R. Hnatek. 2nd Ed., 640
pp.. illus. A total revision and expansion of an
essential, ready-to-use sourcebook on the
design of power supplies, particularly of the
swilching vanely Incorporates the |atest devel-
opments in the field while emphasumg the
practical, how-to help designers want,

582054-4 Pub. Pr., $21.5 Club Pr., $21.50

Why YOU should join now!

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

the latest books in your field.

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

even higher!

publisher’s price of many books.

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

® CONVENIENCE —14 times a vear you receive the Club Bulletin FREE, fully
describing the Main Selection and alternate selections, together with a dated
reply card. If you want the Main Selection, you simply do nothing —it will be
shipped automatically. If you want an alternate selection —or no book at
all —you simply indicate it on the regular reply card and return it by the date

specified. You will have

at least 10 days to decide.

If, because of late mail

delivery of the Bulletin vou should receive a book you do not want, just return

it at the Club's expense.

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

first selection) over a two-vear period.

p====== MAIL THIS COUPON TODAY ======
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any one

of these great
professional books

values up
to $62.50

for
only

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

McGraw-Hill Book Clubs

Electronics and Control Engineers’
Book Club

PO. Box 582, Hightstown, New Jersev 08520

Please enroll me as a member and send me the two books
indicated, billing me for my first selection only at the
discounted member’s price, plus local tax, postage and
handling. If not satisfied, | may return the books within 10
days and my membership will be canceled. 1 agree to
purchase a minimum of 3 additional books during the
next 2 vears as outlined under the club plan described in
this ad. Membership in the club is continuous but can-
celable by me at any time after the four book purchase
requirement has been fulfilled.

Write Code # of
PREMIUM selection here

Write Code # of
FIRST selection here

Orders from outside the U 5. must be prepaid with inter-
national money orders in U.S. dollars.

Signature

Name

Address

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good only
to new members, A postage and handling charge is
added to all shipments E33477

P —————————— P ]

1861 1IddY

(]
b



RADIO-ELECTRONICS

(]
»n

EQUIPMENT REPORTS
continued from page 26

reading + 1 digit. DC current is measured on
five ranges from 2 mA to 10 amps full-scale
with an accuracy of + 1% of reading + 1 digit
on the three lowest ranges. The 2-amp and
10-amp ranges have an accuracy of = 2% of
reading + 1 digit.

AC voltages are also read on five ranges
from 200 mV to 750 volts full-scale. Resolu-
tion varies from 100 ¢V to 1 volt with an accu-
racy of + 1% of reading +5 digits. The AC
current ranges are the same as for DC current
except for the accuracy, which varies from =+
2% of reading + 5 digits to + 3% of reading +
5 digits depending on the range selected.

The resistance ranges are: 200 ohms full-
scale with an accuracy of £0.5% +4 digits;
2000, 20 K, and 200 K ohms full-scale with an
accuracy of +0.5% =1 digit; and 20 meg-
ohms full-scale with an accuracy of 2% =+ 1|
digit. The maximum open-circuit voltage is 1.5
volts and the input can be subjected to 300
volts DC or RMS (maximum).

The test unit supplied included the accesso-
ry model 1304 Soft Carrying Case and Stand.
The case is simulated leather with an attached
belt loop and a built-in pocket for the mini-
manual and test leads. The DMM can be fas-
tened into the carrying case with a large-
headed screw that threads into the bottom of
the model 130 through an access hole in the
carrying case. That precludes the possibility
that the instrument might fall out of the case if
the zipper fastener should become unzipped.
The belt loop allows you to fasten the case to
your belt, leaving both hands free for other
chores until a measurement is required. The

stand elevates the model 130 to an angle that
makes the readings easier to see when used on
a bench, and it can be used with or without the
case.

Other accessory items are available includ-
ing a high-voltage probe, a 50-amp shunt, an
RF Probe, and a clamp-on current probe.
There is even a spare-parts kit available, as well
as various test-lead sets.

If you are in the market for your first
DMM, getting ready to update your work-
bench or tool caddy, or are just in need of one
or two additional meters, it will be to your
advantage to investigate the Keithley model
130 Digital Multimeter. The model 130 has a
suggested retail price of $115 and the accesso-
ry model 1304 carrying case and stand has a
suggested retail price of $10. Both are avail-
able from your local electronics distributor.

R-E

A P Products
Powerace 103
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SOLDERLESS BREADBOARDS HAYE BEEN
around for quite a while now, and they keep
getting better. Modularization and simplifica-
tion are done with style in this new offering, a
sleek breadboarding package that includes
three power supplies.

The Powerace 103 (AP products, 72 Corwin
Drive, Painesville, OH 44077) includes a 6'/
X 4'x-inch solderless breadboarding area;
well-regulated +5 volts DC at 750 mA, +15
volts DC at 250 mA, and — 15 volts DC at 250
mA power supplies; a zero-center (15-0-15
volts DC) edge-reading panel meter; two Dar-
lington-driven, high-logic indicating LED’s;
two debounced momentary switches providing
both true and complement S-volt logic-level
outputs; and two more slide switches that pro-
vide 5-volt logic-compatible high or low levels.
The six separate logic outputs, two logic-indi-
cator inputs, three power-supply outputs, and
meter input are all available at panel-mounted
solderless tie-point blocks.

The Powerace 103’s features make it espe-
cially appropriate for those circuits that com-
bine some analog and some digital elements,
and of course it's appropriate for use with a
circuit that is exclusively either type. The pow-
er supplies have proved to be adequate without
exception in this reviewer's experiments to
date. And they are very clean. Ripple and noise
are less than 10 millivolts at full load for all
outputs, line and load regulation is better than
1%. Also, through the use of a 5554 regulator
and associated pass transistors, the +15 volt-
DC power-supply-outputs track, maintaining
the necessary supply balance for critical ampli-
fier and converter design.

The momentary switches with both true and

continued on page 34
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SCAN THIS REBATE

Save up to *25. The greatest scanner rebate ever offered
on America’s leading line. Bearcat Scanners.

Now you can be a part of all the on-the-
scene police calls, fire calls, weather warn-
ings, and emergency information broad-
casts the second they happen—and receive
up to a big $25 factory rebate—on Bearcat
Scanners.

Choose from 11 models.

This special rebate offer is good on eleven
of the most popular Bearcat Scanner
models. No-crystal fully synthesized
Bearcat Scanners. Multi-band crystal
Bearcat Scanners. Pocket sized hand-held
Bearcat Scanners. One to fit any need. Any
lifestyle. Any price range.

$25 —$20 — 815 — 10— 85,

$25 rebates: Bearcat 300,
America’s most sophisticated

© 1981 Masco Corp of Indiana

scanner. Bearcat 250 with 50

channels and search, store/recall.
Bearcat 220 that tunes in AM aircraft and
FM public service. Bearcat 210XL,
America’s best selling scanner. $20 rebate:
Bearcat 160 with smooth keyboard. $15
rebate: Bearcat 150, the new low priced
no-crystal scanner. $10 rebates: Bearcat I11
and Bearcat |2, popular crystal scanners.
Bearcat Four-Six Thin Scan™ 4 band 6
channel hand-held scanner. $5 rebates:
Bearcat 5, low-priced crystal scanner.
Bearcat Thin Scan™ the shirt pocket

scanner.

CIRCLE 59 ON FREE INFORMATION CARD

Rebate expires May 15, 1981.

See your Bearcat Dealer for rebate
details® Then pick your kind of Bearcat
Scanner and save up to $25.

*Rebate offer good on consumer purchases made be-
tween April |, 1981 and May 15, 1981, Offer good
only in U.S.A. Void where taxed or prohibited by law.
Restricted to one rebate per customer regardless of the
number of scanners purchased.

(E_Eid Electra Company

Division of Masco Corp of Indiana
300 East County Line Road
Cumberiand, Indiana 46229

International Business Office
Suite 102 1828 Swift
MNorth Kansas City, Missour 64116
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EQUIPMENT REPORTS
continued from page 32

complement logic outputs are called *logic
switches” by the manufacturer. Switch posi-
tions S3 and S4 (both the switches and their
tie-points) are each labeled with Q and Q des-
ignations. Those are actually SPDT switches
that switch a ground to either the set or reset
input of an R/S flip-flop made from a pair of
two-input NAND gates. Since the first low
will trigger the change of state, that essentially
debounces the switching. Also, that configura-
tion makes both the true and complement out-
puts available. Each can source 5 mA or sink
15 mA.

Switches S1 and S2 are not debounced.
Those are small SPDT slide switches that con-
nect the tie point block to either +5 volts DC
through a 470 ohm resistor providing a 10 mA
sourcing capability, or to ground with unlimit-
ed sinking capability.

A P Products has tied together the power
supply grounds, meter ground, logic ground,
front panel, and the aluminum baseplate on
which the solderless breadboards are mounted.
That provides an ample ground plane for a pro-
totype circuit, a definite aid when working
with high-frequency, high-speed, or noise-crit-
ical circuits.

The solderless breadboards themselves are
two of the company’s Super-Strips that can
accommodate not only DIP IC's, but most
active or passive, discrete or integrated compo-
nents available. That is because they use indus-
try-standard 0.1-inch contact spacing. The
1,680 solderless tie points are arranged in 16
distribution buses of 25 tie points each, and
two pairs of twin-rows of terminals. Each ter-

minal has 5 tie-points. There is a 0.3-inch
channel between the terminals of each pair or
rows. There are 64 terminals in each row. If
that arrangement seems confusing, rest as-
sured that it is easy to understand and work
with. The breadboard is well described in the
application manual that accompanies the Pow-
erace 103.

Here is a product where the whole is greater
than the sum of its parts. Its styling is attrac-
tive and practical. The Powerace 103 is
designed with the user in mind. Components
mounted on the breadboard and instrumenta-
tion on the panel are easy to see, easy to reach,
and easy to work with. Even so, the Powerace
103 takes up just a 7' X 11'/x-inch area on
your bench.

The Powerace 103 sells for $149.95. R-E

Heath Model VF-7401
Scanning Transceiver
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THE HEATH COMPANY HAS RECENTLY AN-
nounced the addition of the model VF-7401
Two-Meter Digital Scanning Transceiver to
the company’s ever-popular ham radio line. Its
features include the ability to scan automati-

cally any 1-MHz portion of the two-meter
band selected by the operator. There is also a
priority channel activated each time the trans-
ceiver is turned on. That frequency is hard-
wired into the logic at the time of assembly and
may be altered at any time the operator
desires. The unit measures just 2% X 7'/ X
10'/: inches and weighs five pounds.

In spite of the complexity and small size of
the model VF-7401, assembly is straightfor-
ward, if one takes one’s time and carefully
studies the instructions provided by Heath.
Assembly of the model VF-7401 should, how-
ever, only be attempted by someone with more
than a minimal amount of kit-building experi-
ence. As is the case with most other kits, some-
times the steps outlined by the booklet may
seem to be out of order to the builder who has
considerable experience. However, the con-
structor is most likely to find out later on that
there were very good reasons for that particu-
lar sequence of assembly.

Probably the first thing that comes to mind
as you look over the parts provided will be that
there appear to be too many PC boards to fit
into the small cabinet. There are six PC boards
in all: The readout and VCO boards, both quite
small, and the synthesizer and receiver boards,
both somewhat larger, all mount on the upper
part of the transceiver chassis assembly. The
transmitter board is mounted on the underside
of the chassis and the power amplifier is
mounted to the heat sink at the very rear of the
cabinet. When the package is all assembled,
you may wonder how it can be serviced if it
fails to operate. As it turns out the boards can
be “lifted” enough to allow access to the
undersides without too much trouble. The only
problem we had, in spite of all the warnings

NEVER HAS
THE COST 08
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and the thorough inspections with a magni-
fying glass, was a solder bridge on the receiv-
er’s oscillator injection from the synthesizer
board. Otherwise, the rig operated without a
hitch after it was aligned.

Speaking of aligning and tuning, Heathkit
provides at least two methods of aligning the
receiver and transmitter sections. One thing
that should not be overlooked is to preset the
coil slugs as specified by the instructions. It is
amazing how close the alignment of the receiv-
er will be at that time. Heath’s instructions
state that the setting will be within two turns
of the correct position. You can count on that
fact. We attempted to align the receiver using
instruments and found that it took consider-
ably longer than the preset slug method. On
the negative side of the instructions, we did
find a few steps where the arrow indicating the
operation was omitted or some other error was
discovered. However, since our unit was proba-
bly an early model run, it is possible that those
problems have been found and already cor-
rected. Even so, it took very little effort to
figure out exactly what was meant. As always,
Heathkit has provided an excellent assembly
manual.

Frequency selection is accomplished with
three push-buttons located under the 7-seg-
ment LED readouts on the front panel. The
buttons (1 MHz, 100 kHz, and 10 kHz)
advance the frequency of the transceiver at the
scan rate. If, for example, you wished to oper-
ate at 146.940 MHz, you would first place the
model VF-7401 into the manual mode with the
manual/scan button. You then advance the
frequency by pressing the 1-MHz button until
the first position of the three-digit display
reads 6, the 100-kHz button until the second

position of the display reads 9, and the 10-kHz
button until the last position of the display
reads 4. You would then be operating on the
desired frequency. The unit would remain on
that frequency as long as it is in the manual
mode. There is an offset switch that will add a
+ 5-kHz offset to the transmit and receive
frequencies. If you switch into the scan mode,
the transceiver will scan from 146.000 to
146.990 continuously. For repeater operation,
transmit offsets of +600 kHz, —600 kHz, or
1 MHz are available, in addition to simplex. If
you use a repeater requiring a sub-audible
tone, there are three user-selectable frequen-
cies for that purpose.

The transmitter is rated at 15 watts output
(at 13.8 volts DC input) and is adjustable over
a range from 10 to 15 watts by a rear-panel
control. The unit assembled and tested for this
article attained a solid 14 watts at 12.8 volts
DC on the lab’s power meter. Modulation is
adjustable from 0—7 kHz deviation. Spurious
and harmonic output is —60 dB.

Receiver specifications include a sensitivity
of 0.5 uV for 12 dB SINAD (or 15 dB of
quieting). Image and spurious rejection is — 50
dB or greater. IF rejection is greater than —80
dB. The squelch threshold is 0.3 uV or less. In
lab checks we found that the receiver will
respond to a 0.1 ¢V signal but that for reliable
squelch operation, a signal between 0.2 4V and
0.3 uV is needed. That agrees with the pub-
lished specs. On-the-air tests indicate that sev-
eral stations can be heard weakly once the
squelch has been opened. Audio output is 1.5
watts with less than 10% THD (2 watts maxi-
mum.)

Other features include a front-panel combi-
nation relative signal strength/output power

meter and a 4-pin DIN microphone connector.
The unit tested came with a standard micro-
phone. However, a Micoder (auto-patch en-
coder) unit can be wired for use with the mod-
el VF-7401 that will allow the transceiver to be
used for auto-patch operation. Power for the
Micoder is drawn directly from the transceiv-
er’s power supply rather than from its own
internal battery.

All in all, we found the Heathkit model VF-
7401 Two-Meter Digital Scanning Transceiver
to be enjoyable to assemble and even more fun
to operate. The model VF-7401 Two-Meter
Digital Scanning Transceiver sells for $339.95
and is available from The Heath Company,
Benton Harbor, M1 49022. R-E

B&K Precision Model 1520
20 MHz oscilloscope
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MOST TECHNICIANS WILL TESTIFY THAT AN
oscilliscope is among their most valuable

Always insist on Zenith exact replacement
parts, tubes and accessories.

Take advantage of your Zenith distributor’s exchange
program for genuine Zenith replacement modules, tuners, channel
selectors, and sub-assemblies.

It's one sure way to keep a Zenith all-Zenith. With replace-
ments remanufactured for reliability by Zenith people as expert
as those who made the originals.

See your Zenith distributor now about an exchange program
for Zenith replacement modules, tuners, channel selectors, and
sub-assemblies no “outside” source can match!

Call now before another costly callback cuts deeper into your
bottomline!

B

The quality goes in betfore the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
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continued from page 35

pieces of test equipment. Now there is a new
breed of those instruments featuring triggered
sweep. Even kit companies now produce trig-
gered-sweep oscilloscopes rather than the old
continuous-sweep devices. The main advan-
tages of those new scopes are better definition
and higher frequency response. The B&K Pre-
cision model 1520 is an excellent example of
that new technology.

The model 1520°s circuitry is built around a
circular CRT that uses a brilliant blue P31
phosphor. An 8 > 10 centimeter graticule
comes with the scope, and a replaceable vector-
scope graticule is included for TV work.

The model 1520 is very compact (approxi-
mately 10 X 7'/ X 14 inches). and weighs 20
pounds. [ts aluminum cabinet is finished in
brown and beige, with a brushed aluminum
panel. An adjustable carrying handle doubles
as a tilt stand. Two probes are included, each in
its own zipper pouch. The probes are low-
capacitance types, permitting high-frequency
use with minimum circuit loading. Switches
allow you to select direct reading or 10:1 atten-
uation of test point signals.

The oscilloscope features high sensitivity (5
millivolts per division), with calibrated sweep
ranges from .5 microsecond to .5 second per
division. Vertical-input impedance is | meg-
ohm shunted by 27 pF.

Sweep response offers high resolution from
DC to beyond 20 MHz. In our tests, we were
able to maintain high definition through 40

. MHz before distortion became apparent.
Overshoot is less than 3% (100 kHz square-
wave). A built-in X 10 magnifier switch

stretches the horizontal sweep, permitting you
to extend the upper-frequency limit. The mag-
nifier also lets you examine a detailed portion
of the waveform. A .1-volt (P-P) squarewave
calibrator is built in. That calibrator provides a
convenient setup for making waveform mea-
surements.

Synchronization is very stable, locking on to
input waveforms and maintaining its hold
through the upper limits of its frequency
range. A minor touchup of the triggering ver-
nier is necessary if the input waveform is
changed considerably in frequency. In our test,
triggering became a little touchy at the highest
frequency input but it was always rock steady
after adjustment. Internal or external trigger-
ing is available. A 17.5-nanosecond risetime
assures a distortion-free display at high fre-
quencies over the full viewing area of the
screen.

In the dual-trace mode, the traces may be
individually adjusted. Alternate sweep or 200-
kHz chop modes can be selected for the dual-
sweep display. Twelve calibrated voltage scales
(5 millivolts to 20 volts per division) provide
accurate measurements on both channels.
Switch-selectable synchronization sources are
channel A, channel B, line, internal, or exter-
nal. Additionally, each sync source may have
positive or negative polarity.

The two channels may be integrated alge-
braically, letting you display a single trace that
15 the sum of the two inputs. That capability is
excellent for displaying differential voltages or
distortion. The two channels may also be dis-
played at right angles (X-Y) for the purpose of
graphic displays.

A Z-axis input (intensity modulation) is
provided for time and frequency markers.

Trace rotation may be done electrically by
adjusting a front-panel control,

There are many uses for an oscilloscope as
versatile as the model 1520. Digital-logic
applications allow you to design, analyze, and
troubleshoot both professional and home-
entertainment microprocessor and computer
circuitry. For video applications, the maodel
1520 is useful in aligning and setting up
CATV/MATY installations and television re-
ceivers. In addition, a built-in sync separator
circuit is included for analyzing composite vid-
eo signals. \

Citizen's Band and low-band communica-
tions equipment may be analyzed directly with
the model 1520. Modulation patterns, RF
peaking, and IF alignment are greatly simpli-
fied with this instrument, Digital-data trans-
missions and single-sideband exciter alignment
are made much easier with a laboratory-quality
oscilloscope such as the model 1520.

The accompanying manual is well written
and will greatly assist both the beginner and
the veteran service technician. The manual
contains many illustrations.

We were very impressed by the quality of
construction and thoughtful design of the new
model 1520 oscilloscope from B&K Precision.
We think you will be too. The model 1520 is
not inexpensive, but it offers the user quite a
bit for his money. If you are in the market for a
quality top-of-the-line oscilloscope, it would be
worth your while to take a careful look at this
one.

The model 1520 oscilloscope sells [or $840
and is available from your local electronics dis-
tributor. For further information, write B&K
Precision Dynascan Corporation, 6460 West
Cortland Street, Chicago, IL 60635. R-E

- Your best guide through
_ the solid state jungle...

1981 RCA 5K Series

Replacement Guide
* Consumer « Industrial/MRO

State Frptwemen Recommendations



Wilson WV-1A Four-Band
Vertical Antenna
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SOME HAMS LIKE VERTICAL ANTENNAS, SOME
don’t. The argument is not clear cut, as there
are many variables in operation when com-
pared to horizontally-polarized antennas. Ver-
ticals do have a lower angle of radiation (good
for ground wave and DX), and they take up
less room, generally requiring only one support
point.

Arguments against them include their vul-
nerability to electrical noise (which is often
vertically polarized), and their lack of directiv-
ity making them susceptible to QRM (inter-
ference from other stations) from every direc-
tion. They are certainly more expensive, as
they must be solidly built for self support.

They also require an elaborate ground system
for efficient operation.

But we were not interested in the pro or con
argument when we ordered Wilson's new W¥-
14 for evaluation. We were interested in how
the new product would compare to similar
antennas from competitors like Hy-Gain,
Hustler, and Mosley.

Assembly

The WV-1A is securely shipped in a heavy-
duty cardboard box and packed in styrofoam.
Unpacking the unit, we were pleased to discov-
er that the antenna is made of high quality
taper-swaged seamless aluminum tubing of
heavy enough gauge to be self-supporting
without guying. The heavy-duty bracket is also
as sturdy as any we have seen for a moderately
priced antenna system. A SO-239 female coax-
ial connector (included) allows for convenient
connect-disconnect to the transmission line.

All assembly hardware is packaged in a plas-
tic bag. A parts list is provided with a check-off
procedure to verify correct factory parts count.
Part numbers, quantities, measurements, and
descriptions are all provided so that no mistake
is made while reviewing the hardware provid-
ed, or when ordering replacement parts.

To aid in assembly, detailed illustrations are
included in the assembly manual. Spacings,
identification details, and assembly procedures
are thoughtfully illustrated.

As with all other aluminum antenna ele-
ments, we would recommend application of
anti-corrosive paste at all aluminum fittings
and joints to preserve continuity. Normal
weathering encourages electrolytic corrosion
of most metals, especially aluminum. If you

live anywhere near the ocean, that protection is
especially important. Unfortunately, antenna
manufacturers no longer supply a complimen-
tary package of that protective paste with their
products. The paste will have to be ordered
separately from other sources.

Although it is theoretically possible to
mount a vertical antenna against an actual
ground (the earth), a perfect ground counter-
poise is rarely (if ever) found in nature. An
artificial ground plane consisting of radials is
always recommended. To test that, we decided
to mount the W¥-/.4 on a ten-foot ground pipe
driven into rocky, wet soil. No ground radials
were used.

Since the WF-14 is made of thick-walled
aluminum tubing, no additional guying was
necessary. The trap-loading coils are high-Q,
providing sharp resonance near the band cen-
ters. Naturally, with tuned traps, bandswitch-
ing is automatic. When properly tuned, the
WV-14 needs no further adjustment for four-
band operation.

The antenna is designed to properly match a
50-ohm transmission line, standard for all
communications equipment. Since the antenna
is fed at a low impedance point, high voltage
are over is not a consideration. Conductor sizes
arc more than adequate for full legal power
limit—2 kilowatts PEP in the amateur service.
When ideally mounted and adjusted, it is pos-
sible to geta 1.1:1 VSWR n all bands. Actu-
ally, that low reflected powe: will only occur at
one frequency. The high-Q coils allow the
VSWR to increase to about 2:1 at the band
edges on 40 through 15 meters, and it is signif-
icantly higher on 10 meters.

Without radia’s, sharp resonance is not easi-

continued on page 42

The RCA Replacement Guide tells you how to
make over 170,000 solid state replacements
using fewer than 1,400 SK and KH types.

Solid state is growing fast. So fast that ser-
vicing it puts you in a jungle of brands and
unfamiliar components with new and different
applications.

The 1981 RCA SK Series Replacement
Guide takes you through these uncharted parts
with confidence and knowledge.

Over 170,000 foreignanddomesticreplace-
ments are listed in this one handy book. With it,
you can find RCA SK replacements for transis-
tors, rectifiers, thyristors, integrated circuits
and high-voltage triplers in just seconds.

Clearly indexed and easy tounderstand, the
guide contains 1,382 RCA SK and KH types —
including 200 new types for '81. A convenient
dual-numbering system helps you quickly find
the proper SK replacement. For example:
SK3444/123A. The guide is also invaluable for

many industrial applications. Use it to make
MRO replacements right from your shelf.

So when you’re working in the solid state
jungle, get yourself a great guide — the 1981
RCA SK Series Replacement Guide. Itdefinitely
leads the way. Pick up your copy now from your
RCA SK distributor or send a check or money
order for $2.25 to: RCA Distributor and Special
Products Division, P.O. Box 597, Woodbury,
N.J. 08096.

SK Replacement
Solid State
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THESE ARE NOT
HOME-MADE TRAINING DEVICES.
THESE ARE PRODUGTION MODEL

MICRO-SYSTEMS.
NO OTHER HOME STUDY SCHOOL

OFFERS THEM EXGEPT NTS.
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IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

J  WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EQUIPMENT EVER

BY ANY HOME STUDY SCHOOL.

Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we’ll

show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming. , _

Then, to learn how to localize microcomputer problems S L
and solve them, you'll experiment and test with a digital multi- :
meter and other testing gear.

But most important, you get to assemble and work with
today’s most sophisticated microcomputers, not home-made
training devices. We believe this makes learning a lot more
relevant and exciting.

In fact, production-model equipment is featured in all
NTS electronics programs.

Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25" diagonal) you actually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check
PO PECION [ card for more information.
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2-Meter FM Transceiver
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MULTIMETER M-1200

£y 7S TECHMICAL-TRADE THAINING SINCE 1805
Digital Multimeter Resident and Home-Study Schoaols

4000 S0. FIGUEROA 8T., LN!HBELE& CA. 90037

1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- Fosmasmeme e -————

age, “smart” video terminal, two Z80 microprocessors, 16K RAM ‘ND‘:OHSE‘?:;' UTGEE';?[‘JSAL gCHgEOL‘S
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continued from page 37

ly obtained, and actual SWR values are not
predictable. As previously mentioned, we
mounted the WV-1.4 ona 10-foot ground pipe.
As expected, VSWR was high, and the anten-
na would not perform well.

It if is not possible to provide an effective
ground plane using either a large conductive
mesh or radials, the antenna should be isolated
as high above ground as possible. Wilson has
an optional radial kit available that consists of
heavy-gauge, twisted wire with porcelain egg
insulators. Cutting instructions and mounting
techniques are well described in the accompa-
nying literature. With rooftop mounting, and a
carefully designed radial counterpoise, a verti-
cal antenna gives a good accounting of itself.

We found the adage about vertically-polar-
ized electrical interference to be a myth at our
location. Our noise is mostly horizontally
polarized, and the vertical was far less suscepti-
ble to electrical interference than was our hori-
zontal dipole.

Caveat for SWL'’s

The W¥-1A4 is not a general-coverage anten-
na. Although it is capable of excellent perfor-
mance (transmitting and receiving) on the 7,
14, 21, and 28-MHz amateur bands, it will not
work on frequencies between those ranges.
The high-Q coils present high impedance paths
at frequencies far removed from the design
center frequencies. Shortwave listeners will get
better results from a 20-to 50-foot random
length of wire on the non-amateur frequen-
cies.
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I Satellite TV Reprints
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1 New York, N.Y. 10003
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1 must add 48¢ sales tax.

reprints @ $6.00 each, postpaid.
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Y. State residents _
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1
(Name) 1
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1
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i
(City) ~ (State) (Zip) 1
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Don’t miss out again!

Send away today for your 36-page book-
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This all-inclusive report gives you all the
data éou need to build your own Back-
yard Satellite TV Receiver.

B TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals from

space.

lpLEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need.

B RECEIVER CHARACTERISTICS, tech-
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

B ANTENNA DESIGN... and exactly how
ﬁou can build a spherical antennae, while
eeping total earth station cost for the
complete system under $1,000.
W THE FRONT END is critical when you
build your own system. We help you ex-
plore several different approaches to
making one that will work for you.
B RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct-
from-satellite TV reception in your own
home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $6.00. We
will ship your reprint, postpaid in U.S. and
Canada within 6 weeks of receipt of your
order. All others add $3.00 for postage.
New York State residents must add 48¢
sales tax.

We field-tested the W¥-1A for about two
months, observing its electrical and physical
reaction to wind and rain. Overall, it has held
up well. Wilson offers a one-ycar warranty
covering performance and workmanship. The
WV¥-1A4 seems to be honestly priced, and com-
petitive with other similar vertical trap anten-
nas available for amateur radio applications.

The WV-IA4 sells for $59.95 and is available
from Wilson Systems Inc., 4286 South Polaris
Ave., Las Vegas, NV 89103. R-E

Non-Linear Systems Model
MLB-1 Logic Probe

CIRCLE 105 ON FREE INFORMATION CARD

SERVICING MODERN ELECTRONIC PRODUCTS
is much easier when you have the latest trou-
bleshooting methods at your disposal. Most
modern equipment has some digital circuitry,
and in the future there will be much more of it.
Because of that, there is a growing need for
special test equipment designed to test digital
circuitry. One such item is a logic probe that
makes digital servicing a lot easier than analog
circuit tracing.

The Non-Linear Systems model MLB-I Lo-
gic Probe is a specialized unit used in testing
all types of digital circuits. It draws power
from the equipment under test and will accept
power supplies of up to 30 volts (maximum).
The unit contains reverse-polarity protection.
The input is switch-selectable and will accept
DTL/TTL (5 volts Vee) or CMOS/MOS
(HTL at 15 volts V¢c) logic up to a maximum
frequency of 10 MHz. Three LED indicators
on the model MLB-1 will tell at a glance the
logic state of the device being tested.

In normal use the model MLB-1 is first con-
nected to the power supply of the unit under
test with the alligator-clip-terminated leads
attached to the logic probe. In most applica-
tions all that’s required to check the device will
be to touch the built-in probe to a pin of the
gate (or other logic device) under test. The
logic state at that pin will be shown on the
LED’s on the top of the model MLB-I. For
instance, if a pulse appears at that particular
pin, the LED marked pPULSE will flash and the
LED that indicates the nature of the pulse will
also be lit (or will be going on and off indicat-
ing that the logic level at that point is changing
from a **high” to a “low™.

The model MLB-1 can also be used to deter-

continued on page 44
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mine if a random pulse is activating some piece
of equipment when it should not be doing that.
When you place the memory/pulse switch on
the side of the probe in the MEM position, the
LED will remain on after the first pulse. That
lets you connect the device to a circuit you
suspect is generating a random pulse. You can
do other things and need only to check the
model MLB-1 to see if indeed a random pulse
was generated. The model MLB-] can similar-
ly be used to see if an inactive circuit becomes
active. Those examples are just a few applica-
tions for a digital logic probe.

The model MLB-1 is very convenient to use.
Its small size (1'% <X 5% inches) makes it easy
to hold and the 1'/-inch, partially insulated,

needle probe lets you reach test points on a
crowded PC board. For high-frequency use,
the model MLB-] comes with a six-inch
ground lead (with an alligator clip) that may
be plugged into the tip of the tester (near the
probe) and connected to a ground (or com-
mon) point near the device under test.

For those of you who like to know how
something is built, the model MLB-1 tested is
built on two tiny epoxy-glass PC boards. Con-
struction is excellent and the device should
withstand hard use. The instruction sheet sup-
plied (both sides of a single sheet) contained a
great deal of information although there was
no schematic or servicing data.

If you often, or even occasionally, service
digital equipment you owe it to yourself to
check into the model MLB-I. The model
MLB-1 Logic Probe sells for $44.95. From

ADMANCE 1S PROUD
TO INTRODUCE
The @HITACHI Line

of High Quality Oscilloscopes
All Hitachi Instruments
Are Backed by
A Two-Year Warranty

Hitachi Oscilloscope V-302 B
DC-30MHz dual-trace

-

3. Signal delay line

4, X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation

7. Z-axis input (Intensity modulation)

ELECTRONICS

s TV sync-separator circuit facilitates rapid video
signal measurement.

Extra-high sensitivity; vertical sensitivity of
1mV/div. now available,

Built-in signal delay line for leading edge observa-
tion of quick-rising waveforms (V-301 and V-302).
X-Y operation very conveni for ing
phase difference of two waveforms.

Sweep-time magnifier effective for precise

measurement; sweep time magnifying 10 times
with one-touch operation.

Trace rotation system for easily adjustin
bright-line inclination caused by terrestrial

magnetism.
1. TV sync-separator circuit * Z-axis input provided-possible to use as CRT
2. High-sensitivity 1mV/div (5SMHz). display.

0.2us~0.2s-wide sweep range setting.
One-touch shifting waveform slopes,

Five modes of vertical deflection operation
(Type V-152 and V-302).

Panel layout with color-coding of respective
functions.

@HlTAcHl
V-302B & V-152B

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
Y 800-223-0474 mmmm

54& WEST 45th STREET faaee
NEW YORK, N.Y 10036 212-887-2224

Hitachi Oscilloscope V-152 B
DC-15MHz dual-trace

1. TV sync-separator circuit

2. High-sensitivity 1mV/div (5MHz)

3. X-Y operation

4. Sweep-time magnifier (10 times)

5. Trace rotation

6. Z-axis input (Intensity modulation)
(Also avallable in single-trace)

Put a proven Hitachi dualtrace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation..trace rotation..Z-axis
input...and more. Meed greater bandwidth? Our V-302
model is the only 30MHz dualtrace scope with signal delay
line priced under $1000, with all the above features, to
make |your testing operations fast, easy, and accurate.
Reliability is exceptional too. (As you'd expect from a
manufacturer with over 20 years ofyexperieme "outscop-
ing” the comﬁelilion.) So exceptional, in fact, that Hitxﬁi
quality is backed by a 2-year warranty..the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope for your dollar than at Hitachi. Call for more details.

Mormal Price

= 4 Call For

Ol V-152 B.15 MHz Dual Trace $735

[} V-302 (B .30 MHz Dual Trace $995*
* Probes included.

Special Introductory
Price Offer

Hitachi...The measure
of quality.

Non-Linear Systems, Inc., Box N Del Mar,
CA 92014. R-E

Drake R7 General
Coverage Receiver

CIRCLE 106 ON FREE INFORMATION CARD

RECENTLY, THERE HAVE BEEN MANY NEW EN-
tries into the general-coverage shortwave re-
ceiver market. That is certainly good news for
the hobbyist because many of those receivers
reflect the sophisticated technology that was
developed during the CB boom.

While the majority of those new receivers
are imported, one noteable exception is the
model R7 from Drake. It features a six-digit
LED readout with the sixth digit allowing fre-
quency accuracy to the nearest tenth of a kilo-
hertz (100 Hz). A 25-kHz crystal calibrator is
also included in the model R7.

A variety of selectivity options are available
from the manufacturer. Those include 4.0-,
1.8-, 0.5-, and 0.3-kHz filters that sell for $55
each. A 2.3-kHz filter is supplied with the
receiver. All filters are 8-pole crystal devices.
Image and IF rejection are at least 80 dB
down.

One feature that added to the popularity of
Collins Radio equipment years ago was pass-
band tuning. That technique allowed the user
to slightly vary the IF of his receiver to remove
an adjacent interfering signal. The model R7
has passband tuning and it works well. A tuna-
ble IF notch filter lets you attenuate the
annoying heterodyne (whistle) from a nearby
station without interfering with the desired
signal.

The sensitivity of the model R7 is 0.5 micro-
volts in the SSB/CW mode on shortwave, and
2.0-microvolts AM. At lower frequencies, sen-
sitivity drops off somewhat: 1.0 microvolt-
SSB/CW and 4.0-microvolts AM below 1.5
MHz. Frequency coverage is 10 kHz to 30
MHz, continuous tuning.

The sensitivity may be improved somewhat
by using the built-in preamplifier. Although
the preamp is capable of 10-dB gain, additional
circuit noise restricts the useable gain to about
5 or 6 dB.

The model R7 is a triple-conversion super-
heterodyne receiver, upconverting to its first
IF at 48.05 MHz. A second IF of 5.645 MHz
and a third IF of 50 kHz both help provide an
ultimate selectivity of at least 100 dB.

While it is relatively simple to build a high-
sensitivity receiver using modern 1C’s, stability
is another matter. A receiver may drift off fre-
quency as its components change temperature.
Mechanical deformation of the chassis caused
by bumping can also cause dramatic shifts in
frequency. The model R7 displayed neither of
those shortcomings, staying right on frequency
from warmup, even with the BFO turned on,
and did not shift in frequency when slapped on
the sides and top of its cabinet.

The RIT (Receiver Incremental Tuning)
feature is not of particular value when the
receiver is used alone but, when used with a

continued on page 104



Video Review magazine tests a lot
of sophisticated video products.
They get to see virtually every
make and type of color TV receiver
Which makes their selection of
Magnavox as their standard TV
receiver pretty impressive.
“We thought the Magnavox picture
quality and resolution were superb?’
"Ever since Video Review began
testing products.' says the maga-
zine, "we've been looking for a
top quality, 19-inch TV set that
might serve as a standard of refer-
ence for all of the other products
we test.. .video cameras, video
cassette recorders, video casseties.
“We thought the Magnavox
picture quality and resolution were
superb, and that off-the-air sensitiv-
ity was also extremely good.
“Major VHF channels were
received with uniformly accurate
color fidelity. This receiver
produced superior color pictures

mulated wood cabinet.

even when using its own indoor
VHE and UHF antennas’

“The special tuning features and
remote control capabilities of the
Magnavox receiver are awesome.

“The tuning system is purely elec-
tronic and totally digital,’ they con-
tinue. “There is a fine tune switch
and a memory lock button. If any
channel is received mistuned, the
user simply fine tunes up or down
in frequency by holding the button,
and when perfect tuning has been
achieved, the button is released and
the memory lock button is
depressed once.

“Nearby is Magnavox's Video-
matic feature. Depressing this
button activates the electronic eye
for automatic brightness adjust-
ment, color adjustment circuits and
automatic fine tune!

“..unusually good for any receiver.”

Overall, Video Review rated the
Magnavox 9.5 or better (out of a

CIRCLE 61 ON FREE INFORMATION CARD

possible 10.0) on Video Quality,
Reception Sensitivity, Color Fidelity,
and Video Resolution and Fidelity.
As they put it, . .unusually good
for any receiver.”

We can only add that once you
see a Magnavox color TV at your
Magnavox dealer, we think you'll
agree.

For Magnavox color TV specifi-
cations, write Magnavox Consumer
Electronics Company, Dept. 700,
PO. Box 6950, Knoxville,
Tennessee 37914,

C 1980 MAGNAVOX CONSUMER ELECTRONICS CO

The brightest ideas in the world
are here to play.




Asphalt company
smooths out
repair operations

& RADIO-ELECTRONICS

way to keep essential eq
time operation.

An asphalt company in Montgomery,
Ala:, solved that problem when they
discovered Forbes Godfrey TV Elec-
tronics, the local Sylvania ECG distrib-
utor. Forbes Godfrey found the exact
replacement SCRs they needed listed
right in the Sylvania ECG Industrial
MRO Replacement Guide. Not only did
they get their SCRs right off the shelf,
they got them at a much better price.

But, you don't have to have that kind
of delivery problem to get high-speed
action from your Sylvania ECG distrib-
utor. He can give you fast service on
replacements for linear and digital inte-
grated circuits, triacs, SCRs, transis-
tors, zeners and more than 70,000

e country is no
uipmentin full-

with MRO parts from Sylvania ECG.

5
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set up your own mini-stock inventory
of key parts tailored to your particular
needs. And since the electrical specifi-
cations of many ECG replacements
actually exceed those of the original
parts, he can help you upgrade the
reliability of many types of equipment
at minimum cost.

He also has the famous “Sylvania
ECG Industrial MRO Replacement
Guide and Catalog” which provides
technical information, and cross-
references more than 70,000 indus-
trial part numbers.

Get your copy where you get the
parts—at your local Sylvania distribu-

tor.
TO FIND OUT WHERE HE IS,
CALL TOLL-FREE 800-233-8465.

SYLVANIA

e e



AFTER A LONG WAIT AND SEVERAL FALSE STARTS IT LOOKS
like 1981 will really be the year of the videodisc. Back in April
1979 Radio-Electronics published the first articles that showed
how the Magnavox and RCA videodisc systems really worked.
At that time the Magnavox system was the only videodisc that
anyone could buy. Today, it’s a different story. Right now. while
you are reading this article, you should be able to go out and
buy a Magnavox player for optical videodiscs or a Pioneer player
for those same optical videodiscs or an RCA player for their
capacitance videodiscs.

By the end of this year substantial quantities of all three will
be readily available and software—movies, performers, cooking
lessons and a lot more will be rolling off the production lines.
The revolution in home entertainment has finally arrived. Along
with it arrives a mass of confusions and questions. I've tackled
those in this article.

Who’s confused—and why? You, the customer. There are.
right now, two non-compatible systems that you can buy and a
third one on the way from JVC. It’s your money, and you have

to decide which of these three systems is the one that’s right for

you. Yet none of them is compatible with any other.

1861 1IHdY
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MAGNAVOX OPTICAL VIDEODISC

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

IT'S TWO YEARS OLD NOW. This
player was first introduced to the
public in Atlanta, Georgia on Decem-
ber 15, 1978. On that same day the
handful of available equipment sold
out. Today, improved versions of the

——— e =

RCA CAPACITANCE VIDEODISC

RCA VIDEODISC PLAYER. Disc is inserted, in
its case, into the player. Your hand never
touches it.

JUST APPEARING ON THE MARKET
is the RCA videodisc player. They
have dubbed it a CED (Capacitance
Electronic Disc) system. RCA tells
me that this system was selected for

e

player are available along with a wide
range of records (videodiscs) to play
on the machine. The current price is
under $700 and reasonable numbers
of these players are available now.
The disc itself looks very much like
a conventional long-playing phono-
graph record. It's different in that it
delivers video and audio signals to a
standard color TV set. Since only a
beam of light from a low-power solid-
state laser touches the disc, it can be
played again and again without wear
or deterioration. A single side of one
disc can deliver up to 1 hour of view-
ing, in color, with stereo sound.
Others play for only 30 minutes on a
side, but can be played frame by
frame for still presentations or stop
action.
The disc itself rotates at 1800 RPM

development after carefully research-
ing alternative approaches. It is less
expensive than the optical videodisc
players at its announced, under $500,
price.

The CED system which will also be
offered by Zenith in about six months,
followed by Hitachi, Radio-Shack,
Sony and others, uses plastic discs
with spiral grooves. A pickup stylus
rides the disc grooves, thus reducing
the complexity of the mechanics that
control stylus movement. Features
such as Visual Search and Rapid
Access, both in the forward and re-
verse directions are available on all
RCA CED discs and players. High-
quality picture performance, up to
two hours of playing time (one hour
per side) are system features.

JVC CAPACITANCE VIDEODISC

JVC-TYPE PLAYER MADE BY Panasonic is not
yet available to the consumer.

NOT YET ON THE MARKET, the JVC
VHD system offers a capacitance-type
videodisc that does not have a
groove. So far, in addition to JVC,
General Electric, Matsushita Electric
(Panasonic), Thorn EMI, Sansui,

Hitachi and others have said that they
also will produce the unit.

The player reproduces full-color
video programs with two-channel
stereo sound. The player rotates the
disc at 900 RPM and is capable of
visual forward and reverse slow mo-
tion, forward and reverse fast motion,
search or stop-action mode. Like
the RCA unit it offers front loading
and your hands never touch the disc.

VHD stands for Video High Density,
and it offers two optical features the
others systems do not. The first is a
random access capability that will
permit the viewer to program more
than 10 separate segments for play-
back, in order, and at the particular
speed selected for each segment.
The second is a digital audio proces-
sor that when added to the basic

and each frame (1 or 2 to a rotation)
is individually coded with normally
invisible index numbers and can be
selected quickly when used in players
that have a random-access feature.

Right now both Magnavox and
Pioneer offer optical videodiscs for
sale in the US. At the winter CES
Show in Las Vegas Gold Star and
Kenwood both announced and
demonstrated optical videodisc play-
ers.

I've had the opportunity to actually
spend a lot of time with both Magna-
vox and Pioneer videodisc players. |
can assure you that they work, work
well, and are easy to use. They do
deliver pictures and sound that are
superior to what you currently view
on “live" TV broadcasts and video-
tape players.

I've also found that right now (end
of January 1981) discs for this system

| have not yet had the opportunity
to test, in my home, the RCA player.
My only personal contact with it .to
date has been at press conferences
and the Winter Consumer Electronics
Show, this past January. What | have
seen indicates the capability of de-
livering a better than broadcast-
quality picture. However, the players
demonstrated at the CES show all
evidenced a background hash in the
picture. It was not visible at normal
viewing distances, but when you got
up close to the screen it was there.

Remember, these may not have
been production units and a show
atmosphere can create interference
conditions that would not occur in
your home. When | have had the op-
portunity to check out the player in
an at home environment, I'll present
a more complete report.

player provides 4-channel PCM (Pulse
Code Modulated) stereo sound for
audio enthusiasts.

While the VHD system uses a
capacitance playback system, there
is no groove to guide the stylus
around the disc. Instead the diamond
stylus follows invisible spiral tracks
consisting of micro-pits in which
both pilot and main signals are
recorded and used.

The playback stylus has an elec-
trode that detects capacitance varia-
tions between the disc and the stylus.

The VHD disc is slightly smaller
than that used by the other systems.
It is only 10 inches in diameter and
provides the same 2-hour maximum
playing time.

Disc and stylus are both subject to
wear. As a result they do have to be
replaced periodically. However the
wear is much less than that of the



MICRO PITS IN THE SURFACE of the videodisc
carry the encoded video and audio information.

are still relatively hard to come by.
However, that problem seems to be
easing. In fact | just received the first
in a new series of “'Interactive Video-
discs.” The one | have lets you watch

a football game and simultaneously
listen to the respective team coaches
comment on the action. At the end is
an interactive quiz for the viewer.

The disc is never turning when the
player lid is open. At 1800 rpm, a
rotating disc could become a dan-
gerous device indeed.

The information encoded on the
optical videodisc is the resultant of
three FM signals. These signals are
8.1-MHz FM, modulated with com-
posite video (including chroma); 2.3-
MHz FM modulated with channel-1
sound; and 2.8-MHz FM modulated
with channel-2 sound. Each sound
carrier has a maximum deviation of
100 kHz. The bandpass of the video
carrier extends from below 4 MHz to
above 12 MHz so that all necessary
sidebands can be included.

Advantages of the optical video-
disc include no disc wear after re-

peated playings, no stylus wear; the
disc is difficult to damage and is easy
to clean. Slow motion, stop motion
and random access are easy to pro-
vide. The unit delivers stereo sound.

Disadvantages are a complicated
servo system required to enable the
laser to track the signal path on the
disc and therefore a more expensive
player.

| like the optical system because of
the “no wear” feature. It means that
once | buy a videodisc to play it can
be used “‘forever,’” assuming | don't
physically break the disc. | also like
the random-access feature. Theoreti-
cally someone could offer a disc that
contained more than 60,000 indi-
vidual pictures on it (30,000 to a side).
| could pick the ones | wanted to see
and then view them, one at a time, in
any order for as lang as | wanted
to. R-E

CAPACITANCE PICKUP RIDES the groove in
the RCA videodisc system.

The player is simple to operate.
The videodisc is stored in a protec-
tive plastic sleeve or ‘‘caddy.” The
caddy and disc are inserted into the

player. The caddy insures that the
disc is always correctly loaded as
well as protected when the disc is not
being played. When the caddy is re-
moved the disc remains in the player.
The RCA CED videodisc can store
two hours of recorded picture and
stereo sound on a disc. A spiral V"
shaped groove guides the diamond
pickup stylus as the disc rotates at
450 RPM. The tip of a thin metallic
electrode on the flat trailing-edge of
the stylus serves as a capacitance
probe for the recovery of the signal.
The conductive surface of the disc
serves as the other plate of the
capacitor. As the disc rotates, and
the stylus tracks along the groove.
Advantages of the CED system in-
clude low cost for both the player
and the disc (the disc is much simpler
to make than the optical videodisc).

The player is extremely easy to use
and relatively uncomplicated.

On the negative side, there is disc
wear. Discs do wear out. The stylus
does have to be replaced periodically.
The player now being sold does not
deliver stereo sound. Stop-motion
and random access are not currently
available. However, if you are going
to use your player for watching motion
pictures and to see your favorite
singers, the lower cost can outweigh
these other factors.

| have personal reservations about
the CED system. When it becomes
available delivering stereo sound,
stop motion, and random access, |
will re-evaluate my current impres-
sions, because the newer players (to-
day still on the drawing board), may
be completely different from those
now on sale. R-E

STYLUS TIP

ELECTRODE

l-— TRACKING SIGNAL

THERE'S NO GROOVE in the JVC VHD video-
disc. It too is a capacitive type disc.

RCA system. JVC'’s claim is 2000 hours.
Demonstrations of these players at
the Consumer Electronics Show this

last January were very impressive.
Video quality was excellent and all
the optional features worked. The
equipment is not yet available, al-
though you may be seeing early
models before the end of this year.

The video signal carrier is at 6.6
MHz and has a 1.8-MHz frequency
deviation. Luminance bandwidth is
3.1 MHz. Both audio channels have a
20-kHz bandwidth with a 60 dB signal-
to-noise ratio.

As a combination video-audio play-
er, the VHD system appears to hold
great promise. If it were available to-
day witk all its options, | would prob-
ably like it better than either the opti-
cal videodisc or the CED system. Un-
fortunately, it is not available today.
Further, pricing for the complete sys-
tem is not known. Therefore, | would
not recommend waiting for the VHD
players to appear before deciding on

a videodisc system for your home.

Again, | must stress that | have not
yet had the personal use of this sys-
tem. My comments might favor this
system even more after | do use it, or |
might find it less desirable.

In the interim | must conclude that
all three systems deliver great TV pic-
tures...probably the best ones you
have ever seen on the screen of any
home TV set. Audio quality is also
first rate. One thing is certain, Video-
disc today is ready for the home. It is
here, it is viable, and | for one will be
buying a system for my home in the
next month or two.

One last note. A videodisc system,
no matter how good, is no good at all
if you can’t buy anything to play on it.
Whichever way you decide, do make
sure that software is available. Other-
wise you could end up with an expen-
sive electronic paperweight. R-E
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RCA SelectaVision VideodiSC.ceeeeeeeecocacans

FOR THE VERY FIRST TIME WE WERE
able to get our hands on a *“‘CONFI-
DENTIAL" copy of the technical
manual for the RCA STF100 VideoDisc
Player. It is very complete and compre-
hensive. As a result, this article, de-
scribing all of the important technical
features and operation of the RCA
CED-type players, became possible.
Figure 1, a block diagram, gives you
a complete overview of all of the op-
erating circuitry of the player. Most of
these elements clearly divide into two
basic categories—system control and

signal processing circuits. The system
control electronics are supervised by an
on-board microprocessor. It receives
inputs from user controls and uses that
information to oversee player operation.
This microprocessor is also respon-
sible for decoding the Digital Auxiliary
Information (DAXI) code supplied by
the videodisc that permits the player to
determine time indications. Most of the
system control electronics are mounted
on a single circuit board that is physi-
cally positioned above the disc player’s
turntable, hidden inside the case.

+22V

oA ANTENNA  BERIESNEN > TELEVISION

+5Y AT RECEIVER
_ ] sounp AUDIO NTSC VIDED

_DEMOD

ARMSTRECHER (TIME BASE CORRECTION)

™ COMPOSITE

ARM ELECTRONICS
(SERVO,
STYLUS LIFTER,

KICKERS) PLAY ENABLE

(SQUELCH)

_TIME_
 DISPLAY

BURIED SUBCARRIER

_

 viDED
CONVERTER

CHROMA
(153 MHz)
1.53 MHz
VDO (DAXI CODE) cLOCK

FIG. 1—BLOCK DIAGRAM OF THE VIDEODISC player. This diagram shows all of the elements that

retrieve the signal from the disc.
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FIG. 2—THIS DRAWING SHOWS HOW THE FUNCTION SWITCH controls the player's operations.

The signal-processing circuits together
with some processing circuits located in
the arm assembly, detect the video in-
formation on the disc, demodulate this
information, process it through a comb
filter and then use it to modulate the
output of a Channel 3 or 4 modulator.
This signal is then coupled to a standard
color TV receiver.

Six integrated circuits do the job.
They comprise almost the entire signal
processing circuitry.

Mechanical operation

When the machine is put into use the
operator uses the FUNCTION lever, a
front-panel switch. This is actually the
visible portion of a mechanical linkage
connected through cams to ‘operate
four switches and to raise the turntable
to the play position. You can see the
details of this arrangement.in Fig. 2.

The switches are the AC POWER switch,
the Ac pLAY switch, the DC PLAY switch
and the ANTENNA switch.

When the FUNCTION switch is moved
to the LOAD position, the mechanical
system lowers the turntable to allow
the caddy housing the videodisc to be
inserted into the player. When the lever
is placed into the PLAY position, after
the disc caddy has been removed from
the player, the turntable is raised to
support and rotate the videodisc.

The FUNCTION lever also controls, as
mentioned a moment ago, the ANTENNA
switch. When the player is in its OFF
mode, the antenna switch connects the
external antenna to the TV set through
the disc player’s RF output jack. In the
PLAY and LOAD positions the ANTENNA
switch is activated by the linkage to dis-
connect the external antenna and to
connect the output from the internal RF
modulator to the RF output jack.

As you can see in Fig. 2, the FUNCTION
lever is connected to a tapered slider
cam that is mounted directly under the
center of the turntable. The turntable
center shaft, or follower, rests on this
slider cam. In the PLAY mode, the slider
cam raises the turntable until it contacts
the disc that has been inserted into the
player.

Videodisc signal retrieval

As you probably already know, the
RCA player uses the CED, capacitive
pick-up system. In this system FM
modulated carrier signals are stored on
a conductive plastic disc by varying the
depth of the grooves. The FM TV
signal is retrieved by detecting chang-
ing capacitance between a metallized
electrode on the stylus and the conduc-
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tive disc. Figure 3 is an enlarged dia-
gram showing this process.

The varying capacitance that results
is then coupled to a 910-MHz tuned line
in the resonator assembly that is driven
by a 915-MHz oscillator. The changing
capacitance from the stylus modulates
the resonant frequency of the 910-MHz
tuned line, thus changing the operating
point of the 915-MHz oscillator energy
on the tuned line. This in turn amplitude
modulates the 915-MHz oscillator sig-
nal (see Fig. 4). The modulated 915-
MHz signal is then applied to a peak de-
tector circuit.

The signal recovered by peak-de-
tecting the oscillator signal is an elec-
trical replication of the information in
the grooves of the videodisc.

Stylus operation

The diamond stylus recovers the sig-
nal from the disc. This stylus has a thin
metalization on the trailing edge. This
metalization is typically 2500 angstroms
thick (.0000098 inches). The typical
depth of the modulation on the video
disc is approximately 850 angstroms
(.0000033 inches) (see Fig. 5).

As the videodisc groove passes by
the metalization on the diamond stylus,
the effective capacitance between the
‘metalized electrode on the stylus and
the disc varies at the same rate as the
distance between the tip of the electrode
and the disc surface. Therefore, a signal
recorded on the videodisc, a 5-MHz
sinewave for instance, causes the
capacitance between the electrode and
the disc to vary at a 5-MHz rate.

Note that the diamond stylus is used
only as a holding mechanism for the
metalized electrode on the back of the
stylus. The stylus itself does not pick
up the video signal from the disc. Noris
it absolutely necessary for the stylus tip
to be in mechanical contact with the
disc. Signal is retrieved even if the
stylus leaves the disc surface momen-
tarily.

T0
FLYLEAD

2500 A

METALLIZATION

;FMZ 10~4 pF

DISC DIRECTION ——=
SIGNAL DEPTH
= 850 A
FIG. 3—STYLUS PICKUP OPERATION is detailed
in the enlarged view.

The stylus electrode and its flylead
(conductive shank) are connected to
one end of a tuned line in the resonator
cavity. This tuned line is connected
through a small capacitance to the
cathode of a varactor diode that con-
trols the frequency of the 915-MHz
oscillator.

The resonant frequency of the stylus
flylead tuned line is controlled by an
AFT voltage that is coupled back from
the PW 900 preamplifier circuit. The
DC voltage from the AFT circuit is ap-
plied to the cathode of the varactor
diode thus changing the tuned line cen-
ter frequency. This ensures that the
915-MHz oscillator is always operating
at the midpoint of the trailing slope of
the 910-MHz tuned line. As a result,
the amplitude modulation of the 915-
MHz oscillator will be linear in both
positive and negative directions. This
prevents the tuned line center frequency
from shifting due to changes in stray
capacitance at the stylus, thus causing a
nonlinear amplitude modulated signal
at the output of the detector.

Now that you have a general picture

910 MHz

915 MHz

RESPONSE
CURVE OF
TUNED
LINE

AUDID DISC
+———1 GROOVE ——=
-004 INCH

s

GROOVE WIDTH
2.5 MICRON
.00071 INCH

~ VIDEO DISC
40 GROOVES IN 004 INCH
(10000 GROOVES/INCH)

DETAILS OF GROOVE DENSITY of the RCA
videodisc are shown here.

of the RCA disc player we’ll give you
till next month to digest this informa-
tion. Then we will continue with a cir-
cuit by circuit description of the play-
er. R-E

FM VIDED
CARRIER SIGNAL

N

CHANGING CAPACITY BETWEEN
DISC AND STYLUS MODULATES
CENTER FREQUENCY OF
TUNED LINE

\AVAVA

AMPLITUDE MODULATED
915 MHz SIGNAL

FIG. 4—VIDEO SIGNAL IS RETRIEVED FROM THE DISC by modulating a 915-MHz oscillator.

VIDEO DISC
STYLUS TRACKING
FORCE

65 MILLIGRAMS

CARRIERS ARE PLACED ON
THE VIDEO DISC BY CHANGING
THE DEPTH OF THE

GROOVE AT AN FM RATE

|Aunio Disc ~1 GRAM|
2.5 MICRON

A
MODULATION DEPTH
=850 ANGSTROM
(.085 MICRON)
PEAK—PEAK

CENTER OF DISC
-—

FIG. 5—DEPTH OF MODULATION on the videodisc (RCA's CED version) is approximately .0000033
inch. The stylus (right) rides the groove with a mere .065 grams of force tracking.
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E. G. BROONER

THE IBM SELECTRIC TYPEWRITER/TER-
minal, with its famous ‘‘bouncing ball™
typing element, is perhaps one of the
best and most successful printing de-
vices ever made. There are many ver-
sions and imitations of the Selectric,
most including someone else's elec-
tronics built around the IBM mecha-
nism, and all have achieved a good
reputation. As used Selectric terminals
come on the market., advertised as
microcomputer  printers, there is
naturally a lively interest in them.
Many articles have been written
about the conversion of these terminals
to ASCII and their use with small com-
puters. Most of those articles deal with
mating one particular model of Selectric
to one particular type of computer. This
one will describe the conversion of
what is advertised as the “‘Datel” Selec-
tric—but it will also deal with generali-
ties that should help the experimenter
in working with various other versions

Cormpe

available on the surplus market.

First, a word of warning: The con-
versions are not easy. They should not
be attempted by anyone who is not a
“‘tinkerer’” (or by anyone who can af-
ford a daisy wheel printer). The main
reasons for taking on a project like this
are the relatively low cost, and the fun
of doing it. At best, the result is a slow
(but otherwise nice) typewriter-quality
printer. At worst, you may run into dif-
ficulties and need help from the local
IBM service rep, at something like $60
per service call. But when the project is
successfully completed, you will have a
printer whose output is every bit as
nice as that of a daisy wheel printer, at
a small fraction of the cost.

Coding

All, or nearly all, of those surplus
machines use some code other than
ASCIIL. IBM has implemented as many
as three different codes over the years.
That is one of the first stumbling blocks
in purchasing a used terminal—the
buyer usually worries about which
code is used, and how to translate it to
ASCII. However, it really does not
matter which code was used. as transla-

D 0

tion is not necessary if the printer is
used only with your own computer.
You can make up your own, and the
way to do that will be explained later.

Characters

The Selectric handles two kinds of
characters, printable and control. The
control characters each operate from a
single solenoid and therefore use only
one bit of the data word. The control
characters are: LINE FEED (called INDEX
by IBM). CARRIAGE RETURN. SPACE.
BACK-SPACE, TAB and SHIFT. The correct
bit for each can be determined easily by
experiment. In a Selectric printer there
will normally be about a dozen control
lines going to the solenoids: we are con-
cerned with six control lines plus those
needed for printable characters. A logic
“low™ is usually required to operate
the solenoid driver. That can be con-
firmed by a voltmeter or logic probe
and handled accordingly, depending on

whether a **high" or *‘low"" is used by
your particular machine.

Data Lines

Considering that eight data lines are
used for all operations, the control
functions can be coded by placing each
function on one data line. For example,
if you want bit-seven to be a carriage
return, the binary code for that opera-
tion is 100000GAA (80 hex or 128 deci-
mal). The other control bits can be
similarly assigned. Note that there are
more control and print signals than
there are bits in the data word. Some
multiplexing will have to be done.

Print Functions

Printable characters are a little more
difficult to generate than control char-
acters, but not much. Lower-case char-
acters are all selected by six control
lines. Those are described as TILT I,
TILT 2. ROTATE. ROTATE 2. ROTATE 2A. and
ROTATE 5. As the names imply, those
signals tilt and rotate the ball until the
correct character is in the print posi-
tion. The four *‘rows’ on the ball are
selected by various combinations of the
tilt signals, and the *‘columns’ are ac-
cessed by combinations of rotate sig-
nals. Figure 1 shows a ““map’’ of a typi-

TILT

2 —= MW

Qi 2 3TgniE BT 89 10
ROTATE

FIG. 1—TILT AND ROTATE positions for IBM
Selectric “golf ball.” Use a chart like this to
record functions and characters for your machine.

cal typing ball, which may be thought
of as a 4 > 11 matrix.

The lower left corner of that “*map”’
may be thought of as a *‘*home’" posi-
tion. If the striking mechanism is
operated at this position, that particular
character will print. If, however, a
TILT | and ROTATE ONE signal are ap-
plied at the same time, the printed char-
acter will be that located at 1.1 on Fig.
1. Any of the 44 positions can be ad-

uvrer-To -S&

dressed by some combination of tilt and
rotate signals.

Now for upper case: A shift signal
turns the ball 180 degrees, and on the
“*back’ side of the ball, the upper-case
characters equivalent to those of the
“‘front,”” are found in the correspond-
ing position. Shift and tilt/rotate signals
use a total of seven bits. The one re-
maining operates the cycle clutch. That
last bit controls the actual printing, by
causing the ball to strike the paper.

Ball deciphering

The question now arises: How can
we tell which line is ROTATE 2, for ex-
ample, and which activates some other
function? One method would be to
place a signal on each line and see what
it does. A simpler approach is just to
transmit a number to the machine and
see what character results. (That will be
covered in more detail after we con-
sider the interfacing techniques that can
be used.) For now, just accept the fact
that translation betwen ASCII and your
printer is not going to be any problem.
Be assured, also, that the same data
bits can be used for both printable and
control characters, as you will only be
transmitting a single kind of character
at any one time. The cycle clutch line is
the key to that “‘multiplexing.”” It

o
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operates only for letters, and is inopera-
tive for control functions. Its signal
tells the machine how the bits are to be
interpreted.

Hardware

Now we can consider, briefly, the
actual hardware interface. The surplus
printer will have had some kind of inter-
face in its previous life. That may still
be present, in modified or unmodified
form. It may or may not work, and
there may or may not be documenta-
tion for it. It will probably be better to
just rip it out and build your own.

As an example, we once obtained
some machines that had been part of a
time-sharing network. The interfaces
were supposed to work, but didn’t last
long, and the documentation was no
help. Those particular models used
nearly 100 IC’s to convert data from
serial to parallel form, and to control
the solenoid lines. We eventually used
the machines as parallel devices, with a
four-IC interface of our own design. They
could easily have been made to operate
as serial by the addition of a UART and
a few more support IC’s.

Typefaces
Some IBM type-balls contain the
corner brackets used in BASIC pro-

Part 1T—Need a letter-quality printer
for your computer? Here’s a way to use an
IBM Selectric printer mechanism without having to worry about ASCII conversion.

grams to indicate ‘‘greater-than’ and
**less-than.” They also have the caret,
or up-arrow, used to indicate ex-
ponentiation, and the backslash that is
so useful in CBASIC. It is, therefore, a
good idea to order that sort of ball from
IBM if the printer is to be used for list-
ing programs. If it is to be used only for
word processing, you may want some
other special type font. That point is
mentioned because the used machines
sometimes come equipped with a ball
that is worn or otherwise unsuitable,
and may have to be replaced anyway.
(IBM will need to know the type and
model number of the Selectric mecha-
nism your printer contains.)

The conversion

With the printer at hand, and work-
ing properly from the keyboard, it's
time for conversion for use with your
computer. It should be noted that it has
to be in top mechanical shape for com-
puter use. A sticky carriage return, or
tab key, can be tolerated in manual use,
since you can always hit the key a
second time. The computer, though,
will just go on whether or not it worked
the first time. Some of the mechanical
problems we encountered, strangely
enough, were the result of over-zealous
lubrication by whoever *‘refurbished’

our machines before putting them on
the market! Removing a thick layer of
‘‘axle grease,’” and replacing it with
just a touch of WD-0, took care of
most problems.

An inspection—and adjustment. if
necessary—is money well spent at this
point, especially if you don't fancy
vourself a typewriter mechanic. IBM
service reps are happy to work on any-
thing IBM ever made if it has not been
mutilated or severely modified. and to
say that they are perfectionists is an un-
derstatement.

The first step in the conversion is the
identification of the wiring associated
with the solenoid operation, and with
the keys. if they were wired. If the ma-
chine was used for both send and re-
ceive, the keys will have been con-
figured to close switches. In the Datels
(and presumably in any typewriter in-
tended for [/O) there is a fairly large
cable harness going from front to rear
(see Fig. 2). There is also a small PC
board *‘up front.” containing the transis-
tors that operate the solenoids. That
rather bulky cable carries all the in-
coming and outgoing TTL-level send/
receive pulses, and also the power for
the transistors and the solenoids.

In the models we converted, the
cable terminates in a large plug and

186} 11HdY
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FIG. 2—BOTTOM VIEW of Selectric mechanism
showing solenoid-driver board. Note thick
cable assembly running from board.

socket near the rear of the machine.
Disconnecting the cable at this point
separates the mechanical from the elec-
trical functions and makes trouble-
shooting a lot easier when it is required.

Try to have documentation, if any is
available, as it simplifies identifying the
cable wiring. If none is available, the
wires carrying power can be identified
with a meter. If the machine was used
for input, as well as for output, the keys
will operate switches. Each key will
close one or more contacts, briefly,
each time it is struck. The pulses gen-
erated are too short to show on a meter,
but can be ‘‘caught’’ by a logic probe.

While repeatedly striking a key, (for
example, lower-case ‘'a’’), use a logic
probe to find which tilt and rotate out-
puts are being keyed. Continue that
process for every lower-case character.
Keep notes!

The control-character lines are even
easier to identify. Placing a “‘low” (in
some models it may be a high) on the
correct line will cause the function to
take place. You simply activate one line
at a time and note which ones operate
which function. In this context, the
SHIFT function can be considered a con-
trol character. Its operation will cause
the ball to rotate 180 degrees. SPACE
will advance the mechanism one space,
and so on. The only line with a “‘repeat’’
function is the cycle clutch. It can be
identified by the method just discussed
and will respond with a rapid series of
responses when the line is activated.
For each response, the ball will be
driven against the platen and will print
whatever character is located at the
ball’s “*home’ position.

The interface hardware

At this point let’s discuss the hard-
ware interface. Although it is theoreti-
cally possible to perform the entire
transformation by means of either hard-
ware or software, we chose to use a
combination of the two. Operating the
solenoids is the only function this inter-
face has to perform; the translation
from ASCII is done by software. The
other critical part of the printing pro-
cess, time-delay generation, is also
much easier to do in software than it
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FIG. 3—FUNCTIONS PERFORMED by each IC section are clearly indicated. Bar over function descrip-

tion represents a logic-"low” output.

would be in hardware. That latter fact
accounts for the relative simplicity of
the hardware part of the conversion.

The hardware interface is easily con-
structed on perforated construction
board using wire-wrap techniques and
consists of 12 2-input NAND gates, (in
this case, three type-7400 TTL IC’s)
and a single NOR gate, one section of a
7402. The operational theory will be
described briefly, making reference to
the schematic diagram shown in Fig. 3.

The NOR gate is used only for shifting
between upper and lower case. In the
unmodified unit, the shift is electrical,
even when operated from the keyboard.
In the conversion, therefore, provision
must be made to operate the shift mag-
net from either the keyboard switch or
the computer—hence the two-input
gate, in which a “‘low’" at either input
will place a *‘low’” on the magnet
driver.

The NAND gates all operate with one
input for signal and one for an enable
pulse. A bank of five gates, all enabled
at the same time, control the non-print-
ing (control) characters, such as SPACE
and CARRIAGE RETURN. The remaining
seven gates are also all enabled at the
same time; the schematic shows that
either the seven printable-character

gates or the five non-printing-character
gates are enabled at any one time, but
never both sets at the same time. Thus,
we can use each data line, if necessary,
for two different purposes. Data line @,
(zero), for example, is connected to both
the ROTATE-1 gate and the BACKSTAGE
gate. Which of those recognized by the
printer is determined by the output of
the CYCLE-CLUTCH gate. If the cycle-
clutch signal is present, meaning that a
printable character is intended, then the
gate’s output is *“‘low.”” A ““low’’ at that
point engages the clutch and disables all
the gates for non-printing characters,
(control functions). The same philos-
ophy holds true for each control func-
tion or print-enabling signal on the data
bus. If printing is intended, the CYCLE-
CLUTCH signal will be present and if a
control function is to be executed, the
gates for TILT and ROTATE are disabled
and the gates for control characters are
enabled. The only remaining feature of
the print cycle, still to be established, is
the timing, and this will be accomplished
by the software to be described in Part
2 of this article.

The power supply

Another part of the conversion is the
modification of the power supply. In



PARTS LIST—INTERFACE BOARD

Resistors, 1 watt, 5%

R1-R8—390 ohms

Capacitors

C1—22 uF, 15 volts, electrolytic
C2—0.1 uF, ceramic disc
Semiconductors

IC1-1C3—7400 quad 2-input NAND gate
1C4-7402 quad 2-input NOR gate
Miscellaneous: perforated construc-
tion board, four 14-pin wire-wrap IC
sockets, wire-wrap materials.

PARTS LIST—POWER SUPPLY

Capacitors

C3—2200 uF, 25 volts, electrolytic
C4—0.1 uF, ceramic disc
Semiconductors

IC5—7805 five-volt regulator
D1-D4—1N4001

T1—6.3 volts, 600 mA or greater
Miscellaneous: perforated construction
board, wire, mounting hardware.
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FIG. 4—NEW INTERFACE BOARD compared
with old. Capacitor C2 is mounted on wiring-
side of board.

our printer, there was a five-volt supply
that powered nearly 100 TTL IC’s—see
Fig. 4. Removing that load, and replac-
ing it with only four IC’s, resulted in a
tendency for that supply to output a
higher voltage than was required. There
are several solutions to that kind of
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FIG. 5—THIS POWER SUPPLY can easily meet the damands of the new interface board.

problem—keeping the old load or
dividing the output with heavy resistors
are two possibilities. We chose the
latter.

It might be just as easy to install a
new, small, transformer for the five-volt
supply. A six-volt filament transformer,
bridge rectifier, capacitor and three-
terminal regulator (7805) would provide
a cheap but adequate supply for the four
IC’s. A schematic for such a supply is
shown in Fig. 5. In the models we con-
verted, the five-volts also drove some
small transistors that were part of the
magnet-driven arrangement. The cur-
rent drain for that is negligible.

Troubleshooting the hardware

When you are reasonably sure that
the hardware conversion is complete,
and that the typewriter is in working
order, some tests can be made. By
placing a signal on each data line, one at
a time, the control functions can be
tested; you can also verify that each
line will activate one TILT or ROTATE Op-
eration if the cycle clutch is activated at
the same time. Unless you are using a
method that allows you to control the
pulse timing, the functions may repeat.

That is normal,

If the cycle clutch is energized by
itself the machine should repeatedly
print the ‘“‘home’’ character—in most
cases a ‘“‘minus’ sign. If the cycle
clutch, plus one or more TILT/ROTATE
lines are pulsed, a different printable
character should be generated. Following
the schematic, and the map of the ball,
it can be determined whether or not the
interface is working properly.

If the right combinations do not pro-
duce the right results, look for trouble
in your interface wiring first of all. Then
check the magnet-driver board (or its
equivalent in a different model type-
writer) and, finally, make sure that no
solenoids are sticking open or closed
for mechanical reasons.

At this time you might also wish to
try transmitting one or more characters
from the computer, by means of the
ouT instruction. Using out without
time delays, will cause each character
to repeat until the next one is sent. At
this point it is probably better to just get
on with the software, which will be
presented in both 8080 machine code
and a TRS-80 BASIC program in
Part 2. R-E
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Electronic credit card
makes debut in France

Ten banks in three French cities are test-
ing use of a “smart card" in banking.
That type of card, which has already been
used experimentally by the ltalian tele-
phone system, is an electronic credit card
with its own memory — a microprocessor
IC — builtin.

When the card is put into a payment
machine or terminal and a personal code
entered, the memory identifies the bearer,
indicates the current money value of the
card, and automatically dates and records
the transaction that has taken place.

In the three-city trial, the French banks
are using smart cards instead of cash. The
cardholder deposits a sum into an ac-
count, from which he can then draw with
the help of his card. It is expected that in
the near future, he can pay bills, receive
cash, or obtain his bank statement or
other information, simply by inserting his
card in a terminal. Such information will
be displayed on a home terminal by insert-
ing the card in an add-on card reader.

Flewws

y o= P o 2.4 AL r—*ﬂ

INSERTING THE SMART CARD in the reader to the right of the display terminal shows the cardholder
his bank balance. It also supplies any other information for which the system may be programmed, or

may transfer funds according to his instructions.
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1-1C PROGRAMMABLE

Need to control music or sound effects from software with-
out overtaxing your computer? Here are two new IC’s that

make it possible.

REALISM IS ONE OF THE MAIN ATTRAC-
tions of the microprocessor-based games
(handheld and video) that have become
so popular in recent years. That realism
is enhanced by the ingenious sound ef-
fects that are an important part of most
of those games.

Hobbyists and experimenters also
want realism in their projects, but dupli-
cating those sound effects is not that
easy. A microprocessor can create

sounds with just a speaker, but con-
sidering the processor time required to
sustain even a single note, it would be
incapable of doing much else.

General Instruments has developed
two LSI circuits that have solved that
problem. The AY-3-8910 and AY-3-8912
PSG’s (Programmable Sound Gen-
erator) are designed to work with a
microprocessor/microcomputer to pro-
duce complex sounds under software

BONAVENTURA ANTONY PATURZO

control. The AY-3-8910 has two 8-bit
parallel ports and comes in a 40-lead
DIP package. The AY-3-8912 has one
port and 28 leads.

The PSG’s have a wide range of ap-
plications. Those devices can create a
simple noise such as a gunshot or ex-
plosion for use with an electronic game,
or they can create complex musical
notes and chords for use with even
high-end electronic instruments. You

& RADIO-ELECTRONICS
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FIG. 1—THE AY-3-8910 programmable sound generator from General Instruments. The two I/0 ports o g e

connect the host computer with the outside world.



SOUND GENERATOR

may even want to use one of the PSG’s
to generate sound effects for the
Unicorn-1 robot. (Note: If you come up
with a sound effects circuit for the
Unicorn-1, send it to us at: Editorial
Department, Radio-Electronics, 200
Park Ave. S., New York, NY 10003.
We’ll pass the better ones along to our
readers—Editor.)

To generate sounds, the host proces-
sor gives the PSG instructions as to
what sound is to be produced by writing
to specific registers within the PSG.
Once done, the processor is free to do
other chores while the PSG generates
the desired sounds.

The PSG

The AY-3-8910/AY-3-8912 contain
the following sound generating blocks
(Fig. 1):

Tone generators — three square-

wave generators which, depending

on the clock frequency used, can

produce tones from sub-audible to

supra-audible in frequency.

Noise generator — produces a fre-

quency-modulated pseudo-random

pulse-width squarewave output.

Mixers — combine the outputs of

the tone generators and the noise

generator (there's one mixer for
each channel).

Amplitude control — provides the

internal D/A (Digital to Analog) con-

verters with either a fixed or variable
amplitude pattern. The fixed ampli-
tude pattern is under control of the

CPU, while the variable amplitude

pattern comes from use of the en-

velope generator.

Envelope generator — provides am-

plitude modulation of the output

from each mixer. Both shape and
cycle of the envelope can be set by
the user.

D/A converters — the three convert-

ers each produce an output signal

of up to 16 levels as determined by

the amplitude control.

Additionally, the I/O ports can be
used to interface the host processor and
the outside world. (Refer to Fig. 2 for
a pin-out diagram of the PSG).

Sixteen registers control the sound-
generating blocks and I/O ports of the
PSG. Those registers are memory-
mapped and appear to the processor as
a 16-word block out of 1024 possible
addresses. The four low-order data/

, JOPVIEW TOP VIEW
: I——8
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FIG. 2—PINOUT for the AY-3-8910 and the AY- 3-8912 programmable sound generators.

INACTIVE — the PSG DA7-DA@ are in a high im-

READ FROM PSG — causes contents of currently ad-

dressed register to appear on DA7-DA@.

WRITE TO PSG — latch data on DA7-DA® into current-

TABLE 1
BDIR BC1 BC2 PSG FUNCTION

(1] 1 2

pedance state.
0 1 1
1 1 (1]

ly addressed register.
1 1 1

LATCH ADDRESS — the PSG DA7-DA@ contain a reg-

ister address (select the register whose address ap-
pears on DA7-DAQ).

address bits on the PSG (D@-DA3)
select one of the 16 registers. Data/
address bits DA4-DA7 must be low, pin
A8 must be high, and pin A9 must be
low when selecting a register. After the
desired register has been selected,
DA@-DA7 are used for either a read-
from. or write-to, PSG operation. The
bus direction input (BDIR-pin 18), BC1
(pin 20), and BC2 (pin 19) are used to
select whether to latch an address into
the PSG, perform a write-to or read-
from PSG, or go into the inactive state.

Table 1 summarizes the operations.
Before going into the different opera-
tions of the PSG, it is necessary to un-

- derstand the proper sequence of signals

to and from the devices. During a
register-addressing sequence, the bus
controls (see Table 1) should assume an
“‘inactive’’ state and then a ‘‘latch
address’’ state; the address is then
placed on the bus, followed by an *‘in-
active’’ state. A write-to-PSG sequence
would involve sending ‘‘inactive’’,
placing the data on the bus, sending a

1861 1iHdV
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BIT
B7 B6

REGISTER

B5 B4 B3 B2 B1 BD

RD

8-BIT FINE TUNE A

R CHANNEL A TONE PERIOD ///////////A

4-BIT COARSE TUNE A

R2

8-BIT FINE TUNE B

R3 CHANNELBTUNEPERIODy //// ////‘/A

4-BIT COARSE TUNE B

R4 8-BIT FINE TUNE C

f| N TONE ERIOn ] i ks G

R6 | NOISE PERIOD 7277 5-BIT PERIOD CONTROL
WmUT NOISE TONE

AE{IGNAESE 108 | I0A B A c B A

R1P |[CHANNEL A AMPLITUDE

/////////// M L3 L2 L1 LD

R11 |CHANNEL B AMPLITUDE

//////// M | | 2| u |1

R12 |[CHANNEL C AMPLITUDE

o M | [ Lo o

R13

ENVELOPE PERIOD

8-BIT FINE TUNE E

R14

8-BIT COARSE TUNE E

R15 |ENVELOPE SHAPE/CYCLE

7277777 7777] conT | aTT | ALT | HolD

R16 |1/O PORT A DATA STORE

8-BIT PARALLEL I/0 ON PORT A

R17 |I/O PORT B DATA STORE

8-BIT PARALLEL I/0 PORT B

FIG. 3—DETAIL of the read/write control resister array shown in Fig. 1. Note registers R16 and R17
that restore the parallel port taken up by the PSG and, in the case of the AY-3-8910, add another.

“‘write-to PSG’’ signal, and finally
sending an ‘‘inactive’’ signal. A read-
from-PSG sequence involves sending
“inactive’’, then a ‘‘read-from-PSG"
signal, reading the data on the bus, and
finally sending an ‘‘inactive’” signal.
Note that the read/write data sequences
normally (though not necessarily) fol-
low the register-addressing operation.
That allows for multiple reads an
writes of the same register without re-
addressing.

Operation

Figure 3 shows the various register
arrays contained within the PSG and
their corresponding functions. Bits B7-
B¢ correspond to DA7-DA@ once the
specific register has been selected.

As seen in Fig. 3, registers R@-RS
conirol the frequencies of the three
tone generators. Note that each chan-
nel (the PSG has 3 independently-pro-
grammable analog output channels) has
an eight-bit fine-tune and four-bit
coarse-tune register. The equations for
the tone frequency output are:

1. f; = forock
16TP4o

2. Tpm = 2560T10 o FT10

Where: fr = desired tone fre-
quency
fCLOCK = Inpul clock fre-
quency

TP,y = decimal equiva-
lent of the tone
period bits TP11—
TPO.

CT;p = decimal equiva-
lent of the coarse-
tune register bits
B3—B0 (TP11—
TP8)

FTi0 = decimal equiva-
lent of the fine-

tune register bits
B7—B0 (TP7—
TPO)

Note that TP is the 12-bit combination
of the coarse- and fine-tune registers.
Equation 2 breaks TP into its compo-
nent parts. Rearranging the equations:

a. TP,, = foLock
16t
BHCT {5 FTi0 = TP1o
256 256

The following examples should help
clarify the math involved:

Example 1:
fr =1 kHz
fCLOCK =2 MHz

2x106 = 125

TP 0=
; 16(1%103)

Substituting this result in equa-
tion (b):

CTyo+ o - 125
256 256
CTyo =0 = 0000 (B3—B0)
FTio = 12510 = 01111101 (B7—B0)
Example 2:
fr =100 Hz
fCLOCK =2 MHz
TPyo = 2Xx106 = 1250
16(1x102)

Substituting this result in equa-
tion (b):

FTyo
256

1250 _
256

CTyg + 4 + 226

256

CTyg = 410 = 0100 (B3—B0)
FTio = 22610 = 11100010 (B7—B0)

Register R6 controls the noise-gen-
erator frequency. The equation for de-
termining the noise frequency is:

f
fy = _'CLOCK

Where: fy = desired noise fre-
quency
fecLock = input clock fre-
quency

NPy = decimal equiva-
lent of the noise
period register
bits B4—B0.

Rearranging the equation:

feLock

NP;o =
T

Using that second equation, you can
solve directly for the required value of
NP for a specific noise frequency.

Register 7 controls the three noise/
tone mixers and the two I/O ports (one
[/O port in the 8912 IC). Bits B§-B2
control whether or not a tone is enabled
and bits B3-B5 enable/disable the noise
on each analog output channel. Two of
the truth tables shown in Table 2 sum-
marize the enable/disable conditions.
Bits B6 and B7 control the status of the
I/O ports as shown in the third truth
table in Table 2.

Simply disabling the noise and tone
generators does not turn off an analog
output channel. Turning a channel off is
done by writing all zeroes into the
channel’s amplitude-control register.

The outputs of the three mixers are
sent to three D/A converters. Each D/A
converter’s output amplitude is either
set to a user-specified level or modulated
by the PSG’s internal envelope gen-

TABLE 2

NOISE ENABLE TRUTH TABLE:
R7 Bits Noise Enabled

B5 B4 B3 on Channel
o 0 0 C B A
@IS (&) B N
[ it ) (& - A
[0 ) 1 C - —
1 (i} (0} — B A
1 (L ) - B —
1 1 2 - — A
TR it vy s e e

TONE ENABLE TRUTH TABLE:

R7 Bits Tone Enabled
B2 B1 BO on Channel
@7 e C B A
(i e C B —
3 ) Cc — A
[ | 1 (0] — —_
s e =) — B A
e S AL — B —
1 1 0 = — A
1 1 1 —_ — —

I/0 PORT TRUTH TABLE:

R7 Bits 1/Q Port Status
B7 B6 108 10A

o 0 Input  Input

@ il Input  Output
i) Output Input
b Output Output



erator. Registers 10, 11, and 12 control
the amplitudes of channels A, B, and C,
respectively. If the amplitude-mode bit,
B4, is set to logic @, then the user can
control the output amplitude by supply-
ing a 4-bit code to B@-B3. Figure 4
shows the output levels for all possible
values of B@-B3. As previously men-
tioned, writing all zeroes on bits Bf-B3
turns a channel off.

15 {BINARY 1111) 15

NOTE: THIS IS THE ENVELOPE
ONLY-NOISE AND TONES
ARE DISABLED,

NORMALIZED
VOLTAGE

| ENVELOPE PERIOD |

ENVELOPE PERIOD |

e iffgl ) (/1) A
FIG. 4—OUTPUT LEVELS for all possible com-
binations of bits B8-B3. Writing 8888 on bits B8-
B3 turns a channel off.

When the amplitude-mode bit of a
channel’s amplitude-control register is
set high, then that channel’s output am-
plitude is varied by the PSG’s internal
envelope generator. The envelope's
frequency, shape, and cycle pattern
can be varied, allowing quite complex
envelope patterns.

Registers R13 and R14 control the
period of one envelope cycle; R14 is the
coarse-tune register while RI13 is the
fine-tune register. The envelope fre-
quency equations are:

fe = foLock
256EP;

EP;o = 256CT;o + FTyo

Where: fg = desired envelope
frequency
fCLO'CK = input clock fre-
quency

EP, = decimal equiva-
lent of the enve-
lope-period bits

CTyo = decimal equiva-
lent of the coarse-
tune register bits
B7—B0

FT;0 = decimal equiva-
lent of the fine-
tune register bits
B7—B@

Rearranging the equations:

a)) EPy, = fcLock
256f¢

b.)CTyg i+ 110 = ERo
256 256

R15 BITS
B3 B2 B1 B

mec2—=-IZoo
=oep—H-r
maA»Zzom—Ar>

ENVELOPE GENERATOR OUTPUT

=
=
>
=

31l

11|11

_,| |.._ ENVELOPE PERIOD
(DURATION OF ONE CYCLE)

FIG. 5—THE ENVELOPE is determined by the

R15 bits. The X's denote a don't-care condition.

An example, using the above equations:

fe = 0.5 Hz
fecLock = 2 MHz

EPyp = _2x108 =15,625
256(0.5)

Substituting this result in equa-
tion (b).

CTyp+ T110= 15625 —61 + 9
256 256 256

CTyp = 6149 = 00111101 (B7—B0)

FT“; = 910 = 00001001 (BT"—BQ)
As shown in Fig. 3, register R15 pro-
vides control of the envelope shape and
cycle pattern. Bit @ is *‘*hold™’, bit 1 is
‘‘alternate’’, bit 2 is ‘‘attack™, and bit 3
is ‘‘continue’’. Figure 5 provides a
graphical presentation of the patterns
that can be generated, using the above
functions (note: **X"" in Fig. 5 indicates
a don’t-care condition—the bit can be
either § or 1).

Interfacing

Figure 6 shows an economical circuit
(using a color-burst crystal) that pro-
vides not only the clock for the PSG,
but also the system clock for the micro-
processor that controls the PSG.

FIG. 6—A COLOR-BURST CRYSTAL is used in this circuit that provides a clock for the host micro-

computer as well as for the PSG.

FIG. 7—THIS circit sums the PSG’s three analog channels, amplifies them, and drives a speaker.
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The circuit shown in Fig. 7 sums the
three analog channel outputs and am-
plifies the sum with a standard low-
voltage IC amphfier The advantage of
using that IC is obvious—you can tap
the five-volt supply for the IC’s biasing.
Position all components as close to the
IC as possible, especially the decoupling
components.

BOIR

To access the PSG’s registers and to
read-from and write-to those registers,
the microprocessor must interface with
the eight data/address lines (DA@-DAT7)
of the PSG plus the bus control lines,
BDIR, BC2, and BCI. Since BC2 can
be left high (see Table 1), the bus-con-
trol lines needed can be reduced to two.
The PSG’s eight data/address lines can

PSG
AY-3-8910

BC2

PSG:AY-3-8910

DA3

tion to read-from or write-to the PSG.

DA4

FIG. 9—TYPICAL INTERFACE for the S-100 bus. This design requires only an 8080 IN or OUT instruc-

be tied directly to the microprocessor’s
data lines if decoding is provided to
place the PSG in its “‘inactive’” mode
(see Table 1) when the PSG is not being
accessed.

The PSG's can be interfaced to the
6800 and 6502 microprocessors very
easily, as shown in Fig. 8. A PIA (Pe-
ripheral Interface Adapter) IC is used
between the microprocessor and the
PSG. (See Radio-Electronics, Nov. 1980
issue.) The setup for the 6800 is shown.
For the 6502, a 6520 would be used as
the PIA. Both of those microprocessors
treat I/O and memory the same so that
immediate control of the PSG would
consist of ‘‘load accumulator’” and
“‘store accumulator at’’ instructions.

Figure 9 shows a typical S-100 bus in-
terface. That design provides for read-
ing-from and writing-to the PSG using
only an 8080 IN or oUT instruction to the
proper address. The proper address is
the memory location where the PSG
resides, set by the switches going to the
7485’s. Table 3 provides software
routines written in 8080 assembly




TABLE 3

LATCH ADDRESS ROUTINE
PORTADDR EQU 80H ; ADDRESS TRANSFER PORT ADDRESS
PORTDATA EQU 81H ;DATA TRANSFER PORT ADDRESS

:THIS ROUTINE WILL TRANSFER THE CONTENTS OF
;8080 REGISTER C TO THE PSG ADDRESS REGISTER
PSGBAR MOV AC GET C IN A FOR OUT
OUT PORTBAR ;SEND TO ADDRESS PORT
RET

WRITE DATA ROUTINE

;ROUTINE TO WRITE THE CONTENTS OF 8080 REGISTER B
;TO THE PSG REGISTER SPECIFIED BY 8080 REGISTER C

PSGWRITE CALL PSGBAR ;GET ADDRESS LATCHED
MOV  AB, ;GET VALUE IN A FOR TRANSFER
OUT  PORTDATA ;PUT TO PSG REGISTER
RET

READ DATA ROUTINE

;ROUTINE TO READ THE PSG REGISTER SPECIFIED
:BY THE 8080 REGISTER C AND RETURN THE DATA
:IN 8080 REGISTER B

PSGREAD CALL PSGBAR
IN PORTDATA ;GET REGISTER DATA
MOV  B,A :GET IN TRANSFER REGISTER
RET
TABLE 4
GUNSHOT SOUND EFFECT
Octal
Register # Load Value Explanation
Any not specified 000 -
R6 017 Set Noise period to mid-value.
R7 007 Enable Noise only on Channels A, B, C.
2‘1'? ggg Select full amplitude range under direct
R12 020 control of Envelope Generator.
R4 020 Set Envelope period to 0.586 seconds.
R15 000 Select Envelope “decay’’, one cycle only.
TABLE 5
EXPLOSION SOUND EFFECT
Octal
Register # Load Value Explanation
Any not specified 000 -
R6 000 Set Noise period to max. value.
R7 007 Enable Noise only, on Channels A, B, C.
:-1'? g’gg Select full amplitude range under direct
Ri2 220 control of Envelope Generator.
R14 070 Set Envelope period to 2.05 seconds.
R15 000 Select Envelope “‘decay”, one cycle only.
TABLE 6
LASER SOUND EFFECT
Octal
Register # Load Value Explanation
Any not specified 000 .
R7 276 Enable Tone only on Channel A only.
R1@ 017 Select maximum amplitude on Channel A.
Sweep effect for Channel A Tone period
RO 060 (start) via a processor loop with approximately
RO 160 (end) 3 mS wait time between each step from 060
to 160 (0.429 mS/2330Hz to 1.0ms/1000Hz).
R10 000 Turn off Channel A to end sound effect.

Application examples

Many computer programs, most ob-
viously game programs, could be livened
up by using appropriate sound effects.
The PSG can generate a wide variety of
sounds. The gunshot and explosion
sound effects (Tables 4 and 5) consist of
pure noise, modified by a decaying en-
velope. Table 6 shows a laser sound
that uses a frequency-sweeping effect.
Other sounds that can be created using
that effect include a racing car sound, a
wolf whistle, and a whistling bomb.
The PSG can also produce simple tone
sound effects.

Although not shown in Tables 4, 5,
and 6, care must be taken to observe
the proper sequence of bus-control
signals to the PSG, as explained earlier
in this article.

Sound effects do not.have to be
limited to game programs. They can
signal you at the end of a long computa-
tion (if you have better things to do
than watch a CRT screen for an
answer); they can serve as a debugging
tool, indicating audibly which direction
a program is taking; and they can create
a loud sound to wake you in the
morning, just before the coffee pot is
switched on.

There are eight full octaves of notes
that the PSG can provide. Since the
PSG has three channels, three note
chords can also be played. Use of the
various envelope patterns together with
variable noise will allow the simulation
of musical instruments to a certain
degree. Because the tone frequency as
well as output amplitude can be con-
trolled by the microprocessor, effects
such as vibrato and tremolo are pos-
sible.

Musical applications for the PSG
seem endless. They will provide en-
velopes for an external musical instru-
ment (such as a synthesizer). They can
provide backup rhythm; with them you
can easily transpose music to match
your vocal range or “‘play’’ a composi-
tion you haven't yet mastered yourself.
They will provide different instrumental
sounds for your own compositions.
And they will even give that automated
coffee pot a musical tongue.

At first glance the PSG’s may seem
complicated to use and understand.
That’s because there is a wide variety
of musical sounds and effects that can
be generated by those devices and each
of those sounds can be produced and
controlled to a sometimes astonishing
degree. So, although the PSG’s may
seem complex, that is only because of
the versatility of those devices. For
more information on the AY-3-8910/
8912, consult General Instrument’s ex-
cellent data manual. You can write to
General Instrument Corporation, 600
West John St., Hicksville, NY
11802. R-E

1861 T1IHdY

(=]
-



2 RADIO-ELECTRONICS

OJNINIIN

{ |

MORSE & RTTY
DECODERS

A new generation of SWL and ham accessories makes
listening to Morse and radioteletype communications easier than ever.

IF YOU HAVE EVER TUNED A SHORTWAVE
receiver to the frequencies outside the
broadcast bands, you probably won-
dered what those unintelligible squeals,
squawks, and tones were all about.
You may have recognized some signals
as Morse code but the rest sounded
more like invaders from space. In either
case, there seemed to be no way you
could decipher those transmissions.

Veteran shortwave listeners (SWL’s)
who specialize in eavesdropping on in-
ternational aircraft, ship-to-shore, and
overseas telephone communications
have long found the ‘‘utility”” bands a
fascinating alternative to the daily
broadcast fare. But until recently, even
those utility DX’ers, as they are called,
had to pass over a veritable treasure
chest of information-filled non-voice
communications: Morse code and radio-
teletype (Baudot code).

Now, with the help of the micropro-
cessor and other low-cost integrated
circuits, several Morse and Baudot
(pronounced baw-doh) decoders let you
copy those signals off the air electroni-
cally, without requiring great technical
expertise (like learning Morse code or
knowing how to maintain a complicated
teleprinter) and, in many cases, without
spending a lot of money. Some are as
easy to hook up as plugging in a cable
to the receiver headphone jack; others
convert your personal computer to a re-
ceiver video terminal.

DANNY GOODMAN

There are, to be sure, several other
non-voice modes in use on the bands.
Facsimile and codes of many kinds are
frequently used. However, there are
enough Morse and standard Baudot
transmissions to keep the novice and
experienced utility DX’er alike glued to
the receiver. Here are some examples
of what awaits the casual listener:

Amateur Radio. In addition to the
normal two-way ham conversations
(QSO’s) on Morse (abbreviated CW,
for “‘continuous wave’’) and radiotele-
type (abbreviated RTTY), the American
Radio Relay League transmits daily
bulletins on all amateur bands about
new FCC regulations, weather-satellite
tracking data, and radio-propagation
conditions forecasts. The CW and
RTTY bulletins usually come through
the crowded amateur bands much bet-
ter than the League’s phone (SSB)
transmissions.

News Wires. Dozens of news agencies
(including United Press International
and Associated Press) transmit RTTY
dispatches to their subscribers all over
the world. Tass (USSR) and Xinhua
(China) are two examples of English-
language foreign news wires you can re-
ceive. Subscribers (newspapers, radio
stations, etc.) pay a fee to receive each
service and are thereby authorized to
use this information received over the
wire for rebroadcast or reprinting.
Private individuals receiving and de-

coding the wires as non-subscribers
cannot reuse or disseminate the in-
formation for any purpose.

Third-party Traffic. Predominatly
CW, this category of transmissions in-
cludes messages sent from passengers
and crews on ocean vessels to friend or
relatives back home and other one-way
communications (cablegrams, telegrams,
etc.) over long distances. Many believe
that satellite and cable links carry all
the international word traffic. Such is
not the case. There are very few cir-
cuits open in the existing transponders
and cables compared with the demand
for them. Consequently, a large per-
centage of international third-party traf-
fic is still handled on CW or RTTY in
the 3-30 MHz (hf) region of the
spectrum.

Embassy/Government Communications,
Surprisingly, there are many transmis-
sions by government agencies and
other international organizations (United
Nations, Interpol, etc.) that do not
further encode their CW and RTTY
transmissions to discourage the ‘‘passer-
by"" from listening to the contents. For
example, you can copy bulletins to
American embassies and consulates
which clearly state that the material is
intended for internal use only.

Weather Bulletins. Aircraft, ships, and
ground stations rely heavily on detailed
weather reports transmitted on RTTY
and CW all over the world. During the



hurricane season, for instance, you can
track the extact latitude and longitude
of various storms from the bulletins.

As in the case of the news wires, the
Communications Act of 1934 forbids
the retransmission or reprinting of the
content of any utility broadcast picked
up by your receiver. The prohibition,
rather than being a deterrent, adds
excitement to that facet of shortwave
listening, in that it gives you the feeling
of eavesdropping on the behind-the-
scenes events of the world. It’s like
listening to a worldwide public-service-
band radio.

The signals you hear

Morse and Baudot are codes in that
each character we know in our com-
mon language (letters, numerals, and
punctuation) is represented by a cor-
responding Morse or Baudot character.

A Morse code character is created
by keying a transmitter to send a series
of short (**dit”’) and long (*‘dah’’) car-
rier bursts (See Fig. 1-a). A character
can be as brief as a single dit (the letter
““E™") or considerably longer, like dah-
dah-dit-dit-dah-dah (a comma).

The job of the operator at the re-
ceiving end is to recognize that a dit,
followed by a short space is an ““E"’ or
that a dah-dah-dit with a spaceisa *‘G”’
and instantaneously convert the tones
in his ear to a hand-printed or type-
written character.

A longer gap between letters indicates
a space between words. He must rely
on the sender to properly encode a
written copy to dits and dahs on his
telegraph key, as well as insert adequate
spaces between letters and words. As
you can see, at least until the prolifera-
tion of electronic keyboard send-receive
equipment, Morse required human
skills in the encoding and deciphering
of the code.

TRANSMITTER

St FREQUENCY
SHIFT
KEYER

With radioteletype, however, all
translation from our alphabet, numerals,
and punctuation is performed mechani-
cally or electronically. While the RTTY
signal characteristics are more complex
than that of CW, its ease of operation
permit just about anyone (who knows
how to type) to send, and requires no
attendant at all to receive.

The RTTY signal is actually sent on
two different frequencies, though the
signal appears on only one frequency at
a time (See Fig. 1-b). The keying cir-
cuitry at the transmitter literally shifts
the frequency on the transmitter slightly
to form a series of high and low signals.
A similar system, called audio-frequency
shift keying, sends the highs and lows
as audible tones over a single sideband
or FM signal.

This is where the *‘code’” part comes
into play. Each character’s code con-
sists of a specific sequence of high and
low tones (called ‘‘space’’ and ‘‘mark™
bits, respectively). Unlike CW, the
RTTY characters are all the same
length: 5 bits long, plus both a start

-

MACROTRONICS model M-80 Interface and software for the TRS-80 personal com

FIG. 1—CONTINUOUS WAVE (Morse) and radioteletype (Baudot) transmitting systems. The wave-

form in a shows the absence or presence of a signal and the waveform in b shows a change in

frequency.

(space) and step (mark) bit to aid
synchronization on the receiving end.
In the transmit mode, the RTTY fre-
quency shift keyer keeps the transmitter
on the space frequency as a steady
carrier signal. When the operator
presses a key on the typewriter-like
keyboard, the keyer shifts the frequency
in the correct code sequence represent-
ing that character, plus the start and
stop bits. That all happens very quickly,
taking only 163 milliseconds per char-
acter, even at the slowest conventional
speed of 60 words per minute.

The amount of actual frequency shift
is controlled by the keyer. Three fre-
quency shifts are in common use on the
utility bands: narrow shift (170 Hz),
medium shift (425 Hz), and wide shift
(850 Hz). RTTY sent in those shifts can
appear at various speeds, though most
systems adhere to 60, 66 or 100 wpm.

In contrast to CW, very little of what
you hear in commercial RTTY is being
sent by an operator at a keyboard at the
same time you hear it. Often, a punched
paper tape of the message is prepared

puter.

at say a 45 wpm, a comfortable typing
speed for an operator. The tape can
then be put through a reader at much
higher speeds at specified times (as in
bulletins). Even hams, who type most
of their messages in ‘‘real time,”” often
have “‘brag’’ tapes which describe the
equipment set-up, details of the ham’s
family or community, and even RTTY
art, pictures formed by line after line of
carefully placed characters giving a
mosaic effect.

Before the microprocessor revolution,
printing RTTY messages was possible
only with a noisy (for the home, at least)
and bulky mechanical teleprinter that
needed constant maintenance, or a
technical knowledge of the mechanism
to keep it running smoothly. They are
still in wide use today. A receiver

& 1861 IHAY
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demodulator converts the mark and
space signals to on/off currents which
mechanically activate the right keys on
the printer.

Receiver requirements

Regardless of the decoding system
you choose, a good receiving station is
essential for utility DX'ing. Since most
of the stations broadcasting CW and
RTTY are at much lower powers than
the shortwave broadcasters, your re-
ceiver needs to be as sensitive as pos-
sible, with the best possible antenna.
Many transmitters operate at power
levels much like ham radio rigs (around
1000 watts), so you will want to be sure
you can hear the weak ones from afar.
You may only need to add a preselector
or tuned preamplifier to your existing
receiver to make it “hot” enough to
pull in the exciting DX.

To receive CW and RTTY, your re-
ceiver will also need a BFO (Beat Fre-
quency Oscillator), which gives the car-
rier signal a tone you can hear. Tuning
across the bands without a'BFO, you
may think that you don’t need it be-
cause you can hear audible tones. What
you are hearing, however, are tones
beating against adjacent signals—total
gibberish to the input of a decoder. The
BFO provides a constant signal to beat
against the desired signal, ensuring
stable tone-generation.

Most important of all is the stability
of the receiver and BFO. The tones
generated by the received signal must
be tuned to within a small range of
audio frequencies for the decoders to
“‘hear’’ them. The decoders have that
narrow passband built into their input
circuits to help reject adjacent signal in-
terference, allowing only the desired
signal to pass through to the decoding
sections. An unstable receiver will re-
quire constant retuning to keep the
tones in the passband of the decoder,
causing gaps in the copy and con-
siderable inconvenience.

Lastly, a digital frequency readout is
strongly recommended. You will prob-
ably want to keep a logbook with a list-
ing of frequencies, times, dates, in-
formation content, and types of sta-
tions heard. You may also want to re-
check several stations periodically to

‘ Aupioout | [Leo's]
SWL DECODER
RECEIVER
a
| [>x~] [Lausioour {oemon. VIDEQ
Ao ULATOR CONVERTER
RECEIVER MONITOR
PERSONAL
‘E COMPUTER
CPU
[5~] |Lavioour oENOD. (i
SWL FACE
RECEIVER

SOFTWARE

FIG. 2—THREE common systems for decoding Morse and Baudot transmissions electronically. A
demodulator or terminal unit is often required in system b.

see what they are transmitting on a
given day. A digital readout will let you
retune to the exact spot where you first
heard the station, thus saving time in
searching around for the one you want
to hear. And, like listening to public-
service stations on a VHF/UHF scan-
ner, many stations transmit intermit-
tently, so you will want to be sure
you're on the exact frequency when
their signal comes on the air.

Decoding systems

The three basic choices in decoding
systems are a dedicated CW and/or
RTTY unit with built-in LED display, a
dedicated decoder with video output,
and personal computer peripherals.
Most systems have ASCII code capa-
bility. Though that seven-bit code is the

THE INFO-TECH model M200-F video converter
does not require a terminal unit.

14,000 - 14,100 kHz
14,080 kHz
14,350 - 14,990 kHz
15,450 - 16,460 kHz

TABLE 1
FREQUENCY SERVICE
7000 - 7150 kHz Amateur Radio
7300 - 8200 kHz Fixed Service
8200 - 8800 kHz Maritime Mobile
10,100 - 11,175 kHz Fixed Service
12,000 - 12,330 kHz Fixed Service
12,330 - 13,200 kHz Maritime Mobile
13,360 - 14,000 kHz Fixed Service

Amateur Radio

Ham RTTY calling frequency
Fixed Service

Fixed Service

common language of computers, very
little of it appears over the air. Hams
have recently been authorized to use
ASCII, so expect some signals to show
up on the amateur bands.

The dedicated CW and/or RTTY unit
with built-in display is the most com-
pact, coming usually in a convenient
desk-top size. It is also the simplest
system to set up, requiring only a con-
nection from the audio output of the
receiver to the unit, and one from the
unit to the nearest wall socket (See Fig.
2-a).

With the help of a tuning indicator on
the unit, you carefully tune the receiver
so the desired signal falls within the
passband of the decoder. On CW, that
means getting the indicator to flicker in
step with the incoming signal. For
RTTY, a two-light indicator is preferred
with one light each for the mark and
space frequencies. They will flicker
alternately, as the received signal shifts
in frequency. If the shift (narrow,
medium, wide) is unknown, you can
use the indicators to help you select the
correct one as both LED's will flicker
only when the demodulator is on the
right shift.

From there, you try the different
combinations of speed (usually 60, 66,
or 100 wpm) and normal or reverse shift
until intelligible copy appears on the
alphanumeric LED display. At first,
the 100-wpm speed seems to race by
almost too quickly to read, but with a
little practice, it is easily mastered.

Microcraft Corporation offers a low-
cost model for CW, the Morse-A-Word
II, and for Baudot, the RTTY Reader.
Both are available factory assembled or
in kit form. Kantronics combines both
RTTY and CW decoders in its Field
Day II reader, which also comes in a

continued on page 98
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TO COMPLETE CONVERTING YOUR ROBOT
to radio control, using the method out-
lined previously, three more circuits have
to be added. They are: a Touch-Tone
encoder board, a decoder board, and a
latch board. Those, together with the
boards constructed earlier, will allow the
robot to be controlled remotely.

Encoder board

The Touch-Tone encoder board is de-
signed for use with a 16-key Touch-Tone
keypad. In addition to the numbers zero
through nine and the “# and “*” signs,
that pad also has keys labeled “A”
through “D.”

The keys are arranged in an array of
four rows by four columns. Each row and
column has a particular tone frequency
assigned to it, as shown in Table 1. Press-
ing any key cauises a unique tone pair to
be generated. Those tone pairs are gener-
ated by the encoder board, whose sche-
matic is shown in Fig. 72.

The encoder IC, a 7206JPE, is de-
signed to take a “‘row” input and a *col-
umn’ input and to output the appropriate
tone pair, deriving those tones by dividing
down the output of a 3.579545-MHz TV
color-burst crystal. The tone pair appears
at pin 15 of the IC.

An LED is included in the circuit to
indicate visually that tones are being gen-
erated. Similarly, Q1, a medium-gain
NPN transistor, can be used to drive a
speaker so the tones can be heard. The
speaker can be eliminated if desired, or,
as shown in the schematic, you can insert
a resistor in the circuit to reduce the vol-
ume of the audio output.

The signal fed to the FM transmitter
described in the previous part of this
series is taken from the base of Ql. A
dropping resistor (whose value may range
from several hundred kilohms to several
megohms) may be necessary between this
point and the transmitter input to avoid
overdriving the transmitter.

A 9-volt battery operates the encoder
very nicely. If the encoder and transmit-
ter are packaged together, use a separate
battery for each one.

The foil pattern for the small, single-
sided, encoder board is in Fig. 73. Com-
ponent placement is in Fig. 74.

TABLE 1

697 Hz
770 Hz
852 Hz
941 Hz
1209 Hz
1336 Hz
1477 Hz
1633 Hz

N S R R A B I

Unicopn-

ROBOT

Part 9— This installment of the Unicorn-1
series finishes equipping the robot for
remote-control operation with tone-encoder,

Decoder board

The transmitted tones are picked up at
the robot-end of the radio link by a stan-
dard portable FM receiver. It can be
mounted inside the robot’s body with a
whip antenna mounted externally.

Output to drive the decoder board can
be taken from the radio’s earphone jack
or, if you want the tones to be heard com-
ing from the robot, from the speaker
terminals. The audio can also be
fed to the robot’s on-board am-
plifier. Again, a dropping re-
sistor may be required.

Figure 75 is the sche-
matic of the decoder.
The tone pair is fed
to resistor R9,
the level control,
and from there to
eight 567 PLL
tone-decoders.
Each 567 is set to
respond to one of
the eight tones
that can be pro-
duced by the en-
coder board. Each
tone pair causes the output
lines (pin 8) of two of the 567's—one
for each of the two tones—to go to a
logic-low state.

Those outputs are NOR’d by IC9
through IC12, producing a logic-high at
the IC output-pin corresponding to the
key pressed.

Because of its complexity, that circuit
is designed around a double-sided PC
board. Figure 76 shows the “foil” side of
the pattern, while Fig. 77 shows the pat-
tern for the “component” side of the

tone-decoder and latch boards.

board. (For those who do not have the
facilities to make double-sided boards,
sources have been provided—see the note
at the end of the parts list.) Parts place-
ment is shown in Fig. 78 and an assem-
bled board in Fig. 79.

The board requires a well-regulated
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FIG. 72—HEART OF THE Touch-Tone encoder is the ICM7206JPE IC that converts “row” and “col-
'umn” inputs into tone pairs. Speaker shown is optional.

=

1—7.-‘8 INCH ES

FIG. 73—ACTUAL-SIZE PC board foil pattern
for Touch-Tone encoder. Eight pads at right are
for connection to keypad. !

T0 KEYPAD

TO 9V BATTERY

SPEAKER

FIG. 7A—WHEN CONNECTING encoder board
to FM transmitter, make sure that battery polar-
ities agree.
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FIGS. 76 & 77T—DECODER BOARD is double-sided. Pattern at left is for bottom; pattern at right for top
(component side). If you make your own board, holes that go to foil traces on both sides must either

be plated through, or jumpers run from one side of board to the other.
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PARTS LIST—DTMF ENCODER
BOARD

All resistors i watt, 5%

R1—100 ohms

R2—47,000 ohms

R3— 1000 ohms

Capacitors

C1—0.022 uF, ceramic disc

C2—0.0022 uF, Mylar

C3—39 uF, tantalum

Semiconductors

IC1—7206JPE DTMF tone generator

Q1—MPSA-13 or equivalent NPN-type

LED1—jumbo red LED

XTAL1—3.579545 MHz TV color-burst
crystal

S1—SPDT push button switch

Miscellaneous: PC board, IC socket, 8-

ohm speaker, 16-key keypad (Digitran

KL0049 or equivalent), cabinet, battery

clip, etc.
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FIG. 78—THE DTMF DECODER BOARD has all signals brought out to edge connector and also
available on the board itself.

FIG. 79—WHEN MOUNTING POTENTIOME-
TERS make certain to allow clearance between
them and IC sockets for screwdriver adjust-
ment.

We've been receiving a lot of corre-
spondence from readers who are
building—or contemplating build-
ing—their own versions of Unicorn-1.
We'd like to see more, along with nice
sharp photographs, so we can publish a
segment showing off those robots and
presenting some of the innovations
that you've come up with. Write to
Radio-Electronics, 200 Park Avenue
South, New York, NY 10003 and
mark your envelope “ROBOT UP-
DATE.”
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FIG. 80—LATCH BOARD takes output of decoder board and “r bers' ¢ 1ds until second output disables latches. This feature allows commands

sent out sequentially to be carried out simultaneously.
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FIG. 81—IF “DROP-DEAD" feature is desired,
“double-donut” pads must be jumpered to-
gether.
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PARTS LIST—LATCH BOARD

Capacitors
C1-C4—0.1 uF, ceramic disc
Semiconductors
IC1-IC8—7474 dual “D" edge-triggered
flip-flop
Miscellaneous: PC board, IC sockets, rib-
bon cable, etc.
The following are available from: Hal-
Tronix, PO Box 1101, Southgate, MI 48195,
Tel. (313) 285-1782: encoder kit, including
case (ECD-16DL), $39.95; encoder kit less
case (ECD-16K), $29.00; PC board only
(ECD-16PC), $8.00. Decoder kit (no case)
(567-16K), $69.95; double-sided, plated-
through PC board only (567-16PC),
$21.00. Latch board kit (LB-16K), $18.95;
PC board only (LB-16PC), $11.95. Also
available from the same source:
ICM7206JPE IC, $8.95; 16-key keypad,
$11.95. Please add $2.00 shipping & han-
dling on orders under $20.00. Visa and MC
accepted. Boards and kits are also avail-
able from: The Robot Mart, Room 1113, 19
W. 34th St., New York, NY 10001 (catalog
$3.00).
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FIG. 82—LATCH BOARD SIGNALS are not brought out to edge connector. Connections must be
made to pads on board. The use of multicolored ribbon cable is suggested.

five-volt supply to operate properly.
Alignment is simple: Starting with ICI,
connect a frequency counter to pin 5 of
the 567 (no signal input is necessary).
Adjust the 10K potentiometer associated
with the IC until the frequency indicated
on the schematic for that IC is obtained.

Proper tone-decoding can be verified
by applying a tone pair to the input of the
board and checking for a logic-high at the
corresponding output pin of the 7402
NOR gates with a logic probe.

If the probe’s HIGH LED does not stay
on steadily, it indicates that one or both of
the 567°s associated with that tone pair is
not quite on frequency and needs a slight
adjustment. If you have to make such an
adjustment, proceed carefully—remem-
ber, each 567 is responsible for four indi-
vidual outputs and you must check them

all.

Latch board

While it is possible to operate the robot
without the latch board, there are two
important reasons why it should be in-
cluded.

Firstly, it eliminates the need to keep a
function key depressed. With the latch
board, the key is pressed once to initiate
the function desired, and pressed again to
stop it. Not only does that save wear and
tear on the batteries (and fingers) but it
also brings us to the other reason for
using the latch board.

Without it, only one function at a time
could be carried out by the robot. With it,
however, as many functions as desired
can be operated at the same time and they
can be switched on and off at will.

PARTS LIST—DTMF DECODER
BOARD

All resistors '/x watt, 5% unless otherwise
specified

R1-R8—10,000 ohms, ten-turn trimmer
potentiometer (Bourns 3006P or equiva-
lent)

R10-R17, R32— 4700 ohms

R18-R25, R33—2200 ohms

R26, R27—8200 ohms

R28-R30— 6800 ochms

R31—5600 ohms

Capacitors

C1—0.47 uF, tantalum, or ceramic disc

C2-C9—0.1 uF, Mylar or monalithic

C10-C17—2.2 uF, tantalum or aluminum

electrolytic
C18-C25—1 puF, tantalum or aluminum
electrolytic
€26, C27—200 uF, electrolytic
Semiconductors

IC1-IC8—NE567 PLL tone decoder
IC9-IC12—7402 quad NOR gate

D1—5.1 volts, 1 watt, Zener
Miscellaneous: double-sided, plated-
through PC board, IC sockets, ribbon ca-
ble, etc.

The latch board (Fig. 80) uses eight
7474 dual D, edge-triggered, flip-flop
IC’s to form 16 latches. The latching
action is handled by cross-coupling each
gate's inverting output (pin 6 or 8) to the

“D” input (pin 2 or 12) of the IC. The

status of the “D™ input determines the
status of the outputs. If it is “high,” the
normal (non-inverting) output (pin 5 or
9) is also “high,”” and the inverting output
is “low.” If it is “low,” the status of the
outputs is reversed.

The 7474 triggers on a “low” to “high”
transition of the input (clock) signal (pin
3 or 11). When a signal from the decoder
board is applied, a “high” to “low” transi-
tion takes place and the normal (non-
inverting) output of the gate goes “high”
and stays “high.” Simultaneously, the
inverting output goes “low.” That forces
the “D" input “low,” which means that
the next “high” to “low™ transition at the
input will cause the output to go “low,”
and so on.

That means that the first time a func-
tion key is pressed, a function will be
called into play. The next time it is
pressed, that function will stop. And
since, once the latch has been set, the
function continues, another key can be
pressed and another function called up
while the first is running.

The CLEAR inputs of the IC’s (pins 1
and 13) are also brought out to the board
(the double donut pads in Fig. 81—if
used they should be jumpered together)
for future use. If the CLEAR inputs are
grounded, the latches immediately go toa
“low” state. That feature can be used as a
“drop dead” switch to completely disable
the robot by pushing a single key, if it
becomes necessary.

The “drop dead” feature could also be

continued on page 88
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Part 2—This month we’ll look at the expander and noise re-
ductien circuits in more detail and show you how to build

JOSEPH M. GORIN

RADIO-ELECTRONICS
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the ASRU.

IN THE FIRST PART OF THIS ARTICLE
(March 1981 issue of Radio-Electronics)
we discussed in general terms how the
expander and noise-reduction sections
of the ASRU (Audio Signal Restoration
Unit) work. We'll now cover those cir-
cuits in more detail.

Expander-circuit description

Figure 10 is a schematic of the right
channel and control circuits of the
expander portion of the ASRU. The
signal is applied through R301 to IC6-a,
a digital logic gate acting as a voltage-
controlled resistor. Figure 11 shows
the circuit of one of the six inverters
that comprise the CD4049 IC and will
help explain that unusual, but very
effective and economical, circuit. The
CD4049 CMOS hex inverter differs
from most CMOS IC’s because pro-
tection diode Dy is intentionally omitted
to allow driving the input from 10-volt
logic signals while using a 5-volt power
supply. In the ASRU, the **+* sup-
ply is connected to ground. That in-
sures that the P-channel FET's, Q,,
are always off. That leaves us wit
Qg active. As a result, we are left with
six matched (see Fig. 11) N-Channel
FET’s because they are all fabricated
on the same chip. The FET’s are en-
hancement-mode devices, which means
that after applying about 1.5-volts
to the gate, the FET begins to turn on
and the resistance between the source
and drain decreases as the gate voltage
is increased.

That causes IC6-a and R301 to form a
voltage-controlled attenuator. The re-
sistance of IC6-a varies between 55 and
90 ohms. At higher input levels, the
gate voltage is reduced by the control

circuits to reduce the attenuation. The
output of the attenuator goes through
C302 to operational amplifiers IC4 and
IC5. Section IC6-f and its associated
circuitry vary the amount of feedback
around that op-amp combination and
thus control the gain. Resistor R302
and capacitors C301 and C302, along
with other parts in the feedback path,
make sure that, at low audio frequencies,
the signal does not go through the at-
tenuators and is not expanded (see Fig.
6) of Part 1.

High attenuation in the early stages
of the circuit reduces distortion by re-
ducing signal levels, but makes noise a
potential problem. The high gain and
low noise required make the double op-
amp combination (IC5-a and IC4-b)
necessary. The front-end of that, op-
amp IC5. is exceptionally quiet
(4/n V \/Hz) and is used as an input-
differential pair of transistors.

Integrated circuit IC7-b serves to add
1.2 times the drain voltages onto the
gates of IC6’s FET's in a compensation
scheme that further reduces distortion.
The net result is an expansion block
that is both quiet and undistorted. To
derive the control signal, the two chan-
nels are summed by resistors R501 and
R502. The gain of the control channel is
varied with sensitivity control R503.
Capacitors C506 and C502 reduce the
low-frequency gain, and C501 rolls off
the higher frequencies to obtain the
curve shown in Fig. 3 of Part 1. The
gain-stage of that filter is IC11-d. That
IC and its associated components form
a full-wave rectifier, such that the sum
of the current through R509 and R510 is
proportional to the absolute value of the
filtered waveform. That makes the ex-

pansion polarity-independent so that all
signals are expanded properly, regard-
less of their phase.

The currents in R509 and R510 and a
bias current through R511 are converted
by IC11-b, R512-R514, and D503-D505
to a voltage that is approximately pro-
portional to the logarithm of the current.
It is the non-linear impedance of the re-
sistor-diode network that forms the
gradual slope shown in Fig. 2 of Part 1.
A rapid upward change in signal level
causes D507 and D508 to turn on, and
(C504 and C505 can be rapidly charged.
A slower rise will turn on only D507, so
that C505 is charged more slowly
through R517; that dual-mode reduces
distortion for steady-state signals. For
falling signal amplitudes, C504 and
C505 must discharge slowly through
R515 and R517.

The voltage on C505 is amplified by
IC11-a. If the control voltage (IC11, pin
3) is below 4 volts, D515 is off and the
signal is attenuated by R525-R527, to
control FET gate-voltage deriver IC7-
d. Figure 12 shows a block diagram of
the gate-voltage deriver. Varying either
the input voltage or drain current (Ip)
will cause the op-amp to change the
FET gate-voltage so that V, = I X
Rpgr. In that case, increasing signal
levels will increase Vi and thus Rggr.
Since IC7-d drives the gates of both
IC6-a and b, their resistances will track
its output.

In summary, increased signal levels
will increase the control voltage, and
thus the resistance of IC6-a, reducing
the attenuation. As the control voltage
gets even higher, diode D515 turns on,
and the increasing current from R525
flows into the drain of IC6-c. That
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FIG. 11—ONE OF SIX inverters on the CD4049.

Only the Qg sections—six matched N-channel
FET s—are used in the ASRU.

causes the IC7-c gate-voltage deriver to
reduce the resistance of IC6-c and IC6-f,
increasing the gain of the op-amp com-
bination, IC4-IC5.

The op-amps driving LED501 (—6 dB)
and LEDS502 (+1 dB) are used as com-
parators and absorb the current from
Q501 through their respective LED’s if
the gain is either less than —6 dB or
more than +1 dB. Transistors Q501 and
502 act as a constant 12 mA current
source that is used for the display of the

noise filter part of the ASRU. Zener
diode D514 makes sure that the current
source can still operate when both
LEDS501 and LED502 are off.

Even the power supply (Fig. 13) is
unusual. To maintain the exceptional
signal-to-noise ratio desirable in a noise-
reduction accessory, without requiring
extensive magnetic shielding or coaxial
wiring, the transformer is of the wall-
plug type, and is physically separate
from the ASRU. This type of trans-
former has a single, untapped secondary.
To get both plus- and minus-12-volt
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FIG. 12—GATE-VOLTAGE DERIVER, IC7-d, is
used to control gain of op-amps IC4 and ICS.

supplies using economical positive
voltage regulators, the circuit operates
as follows. On positive half-cycles of
the transformer output, C601 is charged
up through D601 and D602. A standard
IC regulator, IC12, is used. On negative
half-cycles D603 and D604 charge up
C602, which powers regulator IC13, ex-
cept in this case, the regulator’s output
is grounded, and the terminal that is
normally grounded supplies —12-volts.

Noise-reduction circuit description

The noise-reduction-section sche-
matic is shown in Fig. 14. One of the
variable integrators is formed by resis-
tor R6, IC2-a, Cl1, R8 and IC3-b. With
just R6 as an input resistor, and Cl asa
feedback capacitor, IC2-a would be a
fixed-gain integrator. The attenuator—
consisting of R8 and IC3-b—in the feed-
back loop allows the gain to that in-
tegrator to be varied.

Capacitor C2 provides AC coupling
to prevent DC errors (such as voltage-
offsets) from causing ‘‘thumps’’ when

the resistance of IC3-b changes. Resis-
tor R7 provides bandwith compensa-
tion for the op-amp.

Capacitor C3 and resistor R9 do two
things: They filter the control signal to
keep it from acting too quickly and also
feed back drain voltage to the gate of
this section of the IC to cancel some of
the FET's distortion.

The summing network (see Fig. 7 in
Part 1) is made up of IC1-b and R2-R5.
The reason there are two ‘*—'" inputs
and one ‘‘+’ input is because the de-
sign of the integrators causes the signal
to be inverted. The input impedance is
kept high by using IC1-a as an input
buffer. The output buffer, IC10-d, acts
to keep the output impedance low. Re-
sistor R16 is used to vary the amount of
noise reduction.

The highpass and bandpass signals
are added by R14 and R114, and by R15
and R115, respectively. Two 19-kHz
filters to remove any residual pilot tone
from FM multiplex signals—preventing
interference with the action of the noise
filter—are made up of C201 and 1.201,
and C204 and 1.202.

It is important that strong funda-
mental tones below 1 kHz and non-
musical signals above 25 kHz not be
allowed to affect the control-voltage-
determining circuits. High sensitivity,
though, is necessary to allow the filter
to respond to low-level, high-frequency
signals such as those produced by
triangles (the percussion instrument
that goes ‘‘ding’’). The A739—IC8—
provides that high sensitivity at a very
low noise figure.

That IC is run in an open loop con-
figuration (without feedback) at the
frequencies where most musical activity

takes place. Resistors R206 and R207,
and capacitors C210 and C211 provide
feedback to control the biasing of the
op-amp and to roll off the low-fre-
quency gain. Resistors R204 and R205
reduce the open-loop gain, and capaci-
tors C206-C209, along with C203, roll
off the high-frequency gain. Low-fre-
quency gain is also rolled-off by C202,
C205, C212 and C213.

Capacitors C212 and C213 also couple
the highpass and bandpass signals into
precision rectifiers IC9-b and IC9-c.
The combined gain of those two IC’s is
about 2000. By obtaining that gain
through two stages—IC8, whose output
is a current, and IC9 (together with
R208 and R209), that changes that cur-
rent to a voltage—it is possible to get a
gain with rectification that is normally
very difficult to obtain due to stray
capacitive feedback.

The weighted-difference blocks (Fig.
8, Part 1) are made from resistors R212-
R214. they subtract, rather than add,
because IC9-c is a positive-output recti-
fier, while IC9-b has a negative putput.
The bandpass channel is clamped by
diode D205 that turns on at about three
volts, allowing the energy in the high-
pass section to push the bandwidth all
the way out at high levels. The action of
the bandpass channel is slowed by
C214. That helps cause filter corner-fre-
quency overshoot during transients.

The fast-attack/slow-decay circuit
consists of IC9-d and its associated
components. The attack time is 4 mS;
the decay time 80 mS. Low-impedance
drive for the exponential curve-shaping
and display network, R224-R228 and
Q204-Q206, is provided by IC9-a. When
low-level control voltages are present
at C216, all the transistors are off, and
the resistors act as a simple voltage
divider.

As the voltage at the capacitor in-
creases to a few tenths of a volt, Q202
turns off, Q201 turns on, and LED201
goes out. At higher voltages, Q204
turns on, and LED202 goes out. Since
the base-emitter voltage of Q204 cannot
be much greater than 0.6 volt, R224 is
eliminated from the voltage divider, in-
creasing its output dramatically. In
turn, Q205 and Q206 turn on with the
same effect. As the voltage on R228 ap-
proaches 1.2 volts, D210 and Q203 turn
on and clamp the voltage at C216 in a
feedback path to prevent driving the
voltage-controlled filter too hard. Thus,
until the limit is reached, attenuation
constantly declines exponentially.

The voltage on R228 is offset slightly
by R230 so that, even with no input
signal, the filter bandwidth can never
go below 1.2 kHz. As was explained
previously, IC4-a, IC3-c and IC3-d,
together with their associated parts,
form a gate-voltage deriving circuit.

Control-circuit gain is varied by R202
and R203. That sensitivity control
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determines the ASRU’s response to
transients. Resistor R210, the THRESH-
oLD control, supplies a bias current to
the attack/decay circuit; if there is
enough noise to change the 1.2-kHz
quiescent corner frequency, that cur-
rent can keep that from happening.

Construction

Because of the complexity of this
project, the use of PC boards is recom-
mended. A single foil pattern, Fig. 15,
can be etched on one piece of copper-
clad material that can then be cut in two
to provide both the front and rear single-
sided ASRU boards.

mended. Install those first, followed, in
sequence, by the resistors, diodes,
capacitors, transistors, and other com-
ponents. Make sure that all 24 jumpers
(12 on each board) are accounted for.

In the prototype (Fig. 18), the LED’s
were mounted in a 16-pin IC socket that
had been cut in half, lengthwise. That
allowed them to protrude far enough
forward to reach the holes in the front
panel.

The front and the rear boards are
mounted back to back. Use two short
pieces of 12-conductor ribbon cable to
connect the two boards by means of the
holes located at the ends of the boards.

< 8-1/4 INCHES {

FIG. 15—FOIL PATTERN for the front and rear PC boards. Both patterns can be etched on a single

copper-clad board (as shown) if you wish.

tubes until you need them. Before han-
dling them ground both yourself and
the PC board to discharge any static
electricity that may be present.

The two power-supply capacitors,
C601 and C602, are mounted on the
back (foil side) of the rear board and
secured with plastic cable clamps. The
clamps are attached through a spacer to
the hole between jacks J1 and J6.

Make sure, of course, that every
polarized component is correctly
oriented.

The two PC boards are supported by
wooden end-panels and a metal cover
may be added for appearance’s sake
and to protect the boards. Since the
power transformer is of the wall-plug
type and is isolated by distance from
the ASRU, hum is not a problem.

Installation

Like most other signal processors,
the ASRU is connected to a receiver or
amplifier using the tape-monitor loop.
Its input is connected to the TAPE
RECORDER Or TAPE OUTPUT jacks, and
the output to the TAPE MONITOR, TAPE
PLAY Or TAPE IN jacks.

Used that way, the TAPE MONITOR
switch can be used to bypass the ASRU
or to bring it into the circuit. (The EX-
PANDER and NOISE REDUCTION controls, if
turned to the OFF position, will also
take the ASRU out of the circuit, and
the TAPE MONITOR switch can always be
left in the ON position.)

A tape deck can be connected to the
ASRU just as it had been connected to
your receiver or amplifier before the
ASRU took over that unit’s tape-moni-
tor jacks.
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FIG. 16—PARTS PLACEMENT guide for the front PC board. The use of IC sockets is recommended.

Parts-placement diagrams for the
front and rear boards are shown in
Figs. 16 and 17. Use those, together
with Fig. 18, to help you in stuffing the
boards.

The use of IC sockets is recom-

Hole 1 on the rear board is connected
to hole 1 on the front board, hole 2 to
hole 2, etc.

Be particularly careful when installing
IC3 and IC6—they’re static-sensitive.
Keep them in their protective foam or

Operation
It takes some effort to learn how to
set up and use the ASRU properly at
first. Things become easier with practice,
though. The LED’s give you an idea of
what’s happening in the system, and
the controls are not very critical (be-
cause of the spectral-tracking loop
continued on page 104
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BIG BASS

Here’s a look at an ultra-small speaker system that has
good sound quality and delivers 95 dB of sound-pressure
level. Dynamic equalization makes it possible.

AVID FOLLOWERS OF WHAT'S NEW IN
audio (and particularly in loudspeaker
development) have no doubt heard
about a series of ultra-small speaker
systems recently introduced by KLH.
The smallest of those ‘‘computer con-
trolled speaker systems’’ is the model
KLH-3 and although its volume is a
mere 0.25 cubic feet the speaker can de-
liver up to 95 dB of sound-pressure level
with a cut-off frequency of 40 Hz (its
—3 dB point). Each pair of speakers is
sold with KLH's Analog Bass Com-
puter. It would more aptly be described
as a dynamic equalizer that constantly
senses an electrical replica of the woofer
cone motion and adjusts the electrical
frequency response and gain of the
equalizer whenever the transducer or
loudspeaker signals would be likely to
exceed a safe level.

Although I have heard those speakers
and been impressed with their small
size and unusual bass-output capability
on more than one occasion, it was not
until I attended the Audio Engineering
Society Convention, in London, Eng-
land, that I was offered a full explana-
tion of how the equalized loudspeakers
work. That explanation was provided
by the engineer who helped KLH with
the design of the speakers, Daniel R.
von Recklinghausen. At the AES con-

vention, Dan von Recklinghausen pre-
sented a technical paper, titled ‘‘Dy-
namic Equalization for Loudspeakers,”
that finally clarified the subject.

As has been stated many times, one
of the most important limitations on
smoothness of response of a given
loudspeaker system is the interface be-
tween that speaker and the room in
which it is installed. Reflections from
boundary walls and excitation of room
modes can easily cause as much as a
$20 dB variation in sound-pressure
level reaching the listener. That is true
even for a speaker that would show
totally flat response to within a dB or
two, if measured in an anechoic
chamber.

Many manufacturers encourage their
customers to experiment with loud-
speaker location and listening position
until best results are obtained. Unfor-
tunately, when you are dealing with the
“‘real world" of large-speaker enclo-
sures, fixed room decor, and limitations
imposed by room dimensions, wall-
surface openings, windows, and the
like, finding the best speaker position
and listener position is not easy. That is
one reason why trying to make loud-
speakers smaller has always seemed
like a good idea. Other obvious benefits
are lower cost and consumer acceptance.

In an earlier article about speaker-
system enclosure design I pointed out
that all loudspeaker systems, regardless
of enclosure type, have a number of
inter-related parameters such as small-
signal low-frequency limit, enclosure
cubic volume, and efficiency. Once you
choose the type of enclosure (closed,
vented, etc.), the choice of two of those
parameters automatically determines
the third. Once the type of enclosure is
chosen, an extension of low-frequency
response by one full octave would re-
quire either an increase in enclosure
size by a factor of 8:1 or a drop in ef-
ficiency of 9 dB, or a combination of
both.

A vented enclosure will have a lower
low-frequency cutoff than a sealed box,
if both systems have been designed for
the best flat response down to their cut-
off frequencies. And a flat vented en-
closure with two-pole equalization re-
sults in a still lower low-frequency cut-
off. Further extension of the low-fre-
quency limit of a loudspeaker system
involves several other criteria which
may dictate the actual limit possible.
For example, changing over to a loud-
speaker that uses fixed electrical equali-
zation may cause amplifier or speaker
overload. Reducing the possibility of
that overload is one of the purposes of
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FIG. 1—THE DYNAMIC EQUALIZATION CIRCUITS ARE CONNECTED between the preamplifier and

the amplifier of the sound system.
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circuit, a common threshold circuit, and a two-channel signal-modifier circuit.
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FIG. 4—SIMPLIFIED SCHEMATIC OF A CONE-DISPLACEMENT ANALOG-CIRCUIT. The filter output is
proportional to the cone displacement and vent air velocity.

dynamic equalization and is an im-
portant feature of that form of equaliza-
tion when compared with fixed equali-
zation, provided by some loudspeaker
manufacturers as part of their systems.

How dynamic equalization works

As can be seen from Fig. 1, in a loud-
speaker system equipped with a dy-
namic equalizer, the equalizer senses

an electrical equivalent of the speaker
cone’s motion. The equalizer adjusts its
own electrical frequency response and
gain whenever the loudspeaker signals
exceed a previously determined safe
level. The amplifying and equalizing
circuits are connected between the pre-
amplifier and the power amplifier of the
system. If the equalizer is to be used
with an all-in-one receiver or an in-

tegrated amplifier, it may be placed in
the signal path by using the tape moni-
tor loop.

Figure 2 is a block diagram of one
form of dynamic equalizer or controller.
It consists of three sections: a two-
channel transducer analog circuit, a
common threshold circuit, and a two-
channel signal modifying circuit that
operates from the common control of
the analog and threshold circuits. As a
first attempt at dynamic equalization,
you might attach various sensors to the
loudspeaker, each one detecting various
characteristics of the driver such as
cone motion, temperature, etc. How-
ever, if the loudspeaker is a known
entity and its characteristics are stable
from unit to unit, the driving signal ap-
plied to the speaker (that is, the am-
plifier’s outut signal) may be processed
in a number of different ways to pro-
duce signals that are proportional to the
driver characteristics that are of con-
cern (cone displacement, temperature
rise, etc.).

Figure 3, a more detailed block
diagram of a dynamic equalizer/protec-
tor circuit, shows several two-channel
analog circuits connected in parallel.
Each of those produce separate output
signals that in turn control separate two-
channel signal-modifying circuits con-
nected in series. There are separate
threshold circuits for each function.

Figure 4 shows a simplified version
of the cone-displacement analog circuit.
Cone displacement in a vented enclo-
sure, like the ones used in the KLH de-
signs, show maximum displacement at
very low frequencies, where suspension
stiffness controls the cone motion. Dis-
placement reaches a minimum at the
resonant frequency determined by the
vent/cabinet combination and then rises
to second maximum level (lower than
the first) and eventually falls, approach-
ing —12 dB per octave in the mass-con-

trolled region.

Since the designers felt it desirable to
limit the maximum air velocity in the
vent, all of those effects can be com-
bined into a simple second-order low-
pass filter having a Q of 0.45 and a
corner frequency near 60 Hz. The filter
transforms the driving signal derived
from the associated amplifier’s output
terminals into a signal proportional to
the combination of cone displacement
and vent-air velocity.

The output of each lowpass filter is
rectified by a full-wave bridge. The
highest peak is compared with a thresh-
old voltage and is used to control the
signal-modifier circuit. The peak voltage
is reached just before the peak cone
displacement.

Signal-modifier circuitry
The combined low-frequency equali-

zation and cone-displacement signal-
modifier circuitry is shown in Fig. 5. A
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the equalized loudspeaker system.

two-section R-C highpass filter con-
nected between the input of the control
circuit and the non-inverting input of an
operational amplifier has positive feed-
back applied to it from a voltage divider
fed by the inverting or feedback terminal
of the operational amplifier. That cir-
cuit is the equivalent of a two-pole high-
pass filter. By choosing components
properly, both the cut-off frequency
and the Q can be controlled, independent
of the operational amplifier that only
needs to have high loop gain. A field-
effect transistor, connected in parallel
with the grounded end of the attenuator,
controls the Q and the cut-off frequency

in the circuit.

The control voltage causes the gain
at 40 Hz to vary over a range of more
than 30 dB while varying the effective
cut-off frequency over a range of more
than 4:1. Signals below the minimum
frequency are attenuated in all cases.
At zero control voltage, the electrical
response of the equalizer complements
the frequency response of the loud-
speaker system without equalization.
That achieves the wildest ‘“‘flat’” fre-
quency response possible. Similar de-
signs are used in the signal-modifier
circuits that sense and control tempera-
ture rise and driver fatigue.

Figure 6 is a graph of the measured
frequency response of the low-frequency
equalizer/protector used in the KLH-3
system. When no control voltage is de-
veloped, the response curve marked
**0”" is obtained. At the maximum con-
trol voltage, no peak is obtained and
the system has the highest cut-off fre-
guency.

Figure 7 shows the overall frequency
response of the equalized loudspeaker
system, again beginning with “*0’' con-
trol voltage and extending to maximum
control. The —3 dB cut-off point in the
response varies from 40 Hz to 160 Hz,
depending upon the control voltage,
and has only a few dB of amplitude
variation above cut-off. When listening
to music, response is curtailed only
when large, low-frequency signals
occur. Most of the time the widest fre-
quency response is maintained, since,
for most musical signals reproduced at
moderate to high loudness levels, there
is likely to be little or no control volt-
age developed.

According to the inventors and de-
signers of the system, the four main
purposes of the electronic equalizer/
protector module, or Analog Bass
Computer, as they prefer to call it, are:

1. To provide steep-cut highpass fil-
tering, removing frequency com-
ponents of the signal below the
loudspeaker cut-off (in this case
40 Hz).

2. To provide a frequency compen-
sated output in conjunction with
the acoustical alignment used in
the loudspeakers so that flat re-

sponse is obtained above the cut-
off frequency.

3. To provide an ‘analog" fre-
quency/level sensitive control-
signal that drives the frequency-
compensating circuits.

4. To compensate for any mid-band
irregularities in sound energy
output caused by placing the sys-
tem too near to, or too far from, a
solid surface.

Interestingly, the system works in
such a way that although substantial
equalization is used to reproduce low-
level signals, maximum amplifier out-
put is reduced at low frequencies and
high levels, minimizing possible ampli-
fier overload problems. In other words,
the amplifier is not called on to work
into the load if useful output from the
loudspeaker is not obtained. As most
readers will appreciate, that situation
differs from what occurs with fixed,
static equalizers sold with some speak-

wer systems for the sole purpose of trying
to “*lift’" the speaker’s sagging low-end
response.

According to KLH, the greatest
benefit of such small speakers is the
freedom to place them where they
sound best. The biggest difference be-
tween a large concert hall and the
average living room is size, and there-
fore smooth response at long wave-
lengths. Adjusting the ratio of direct to
reflected sound, or rigorously specifying
the location of the loudspeakers can not
overcome those response variations.
Letting the listener make the best of his
or her room is the major reason for
making speakers small. And if the small
speakers are able to produce good
sound quality from an unobtrusive
source (as these little KLH units seem
able to do) so much the better. R-E
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“That siren was a test. We wanted to

determine whether you are awake and
watching our program.”’
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SERVICING HOME ELECTRONICS NATIONWIDEI

TRONICS 2000 HEADQUARTERS are announced
by this sign that sits outside their offices in
Bloomington, IN.

RICHARD W. LAY*

Franchising the consumer electronic industry’

What it can do for electronic service in the 1980’s

A NEW COMPANY — TRONICS 2000 — OPENED
its first franchised electronics repair
center in Bloomington, IN about 12
months ago.

Today, operating in four areas—cen-
tral Florida, Louisville, KY, Cincinnati,
OH, and the northern environs of Chi-
cago—the company expects within
the next 12 months to expand opera-
tions to an electronics servicing net-
work comprised of about 400 service-
shops.

And, according to President David J.
Hagelin, that’s just the beginning. It's
all part of Hagelin’s franchising plan for
the $3.5 billion a year independent con-
sumer-electronics service industry. If
successful, Hagelin says, the effort will
result in thousands of existing shops
carrying the Tronics 2000 name by
1985.

In the process, he says, the program
would:

—Help an industry populated with
many one- and two-man companies suf-
fering from the same problems facing
all small businesses, and ill-equipped to
handle the repair end of the revolution
in microelectronics.

—Give consumers a trustworthy name
they can rely on—similar to the Cen-
tury-21 concept in real estate—and
foster consumer education in a field
that few consumers know anything
about.

—Make it easier for electronics man-
ufacturers to educate both the service
industry and the public about their

*Director of Internal Operations, Tronics 2000
Corp., Bloomington, IN.

latest electronic products.

““We're just seeing the tip of the ice-
berg as far as the impact of electronics
on the consumer is concerned. It’s fine
and dandy for the manufacturers to
build all of the electronics products, but
somewhere along the line someone’s
going to have to fix them. There really
is a serious consumer backlash building
if the industry does not address its ser-
vice problems immediately,”" accord-
ing to Hagelin.

Does it really work?

Do any of those functions performed
by the franchisor really work. Let's
take a look at just one—identity —
through an analogy.

Whether or not you like hamburgers,
it is about a 99-to-1 shot your kids do.
While that is not surprising, the fact re-
mains that when they get into a car to
go out to eat it always seems to be,
*‘Let’s go to McDonalds’,”” not, **Let’s
go for hamburgers.”

That illustrates a real identity prob-
lem. An identity problem, that is, if you
happen to be looking for *‘Joe’s Ham-
burger Shop.”” But, an identity plus for
McDonalds’.

Using that analogy on the number of
currently existing consumer-electronics
serviceshops—around 35,000—you can
draw a rather vivid picture of the
present state of the service industry.
Out of approximately 35,000 service-
shops you might be able to identify per-
haps 300 throughout the United States
that would be considered truly large in
scope.

From surveys on the consumer-ser-

vice market, we know that well over
half of the remaining 34,700—about
60%—are definitely in the **Joe’s Ham-
burger’ class, with the remaining shops
floating somewhere in between those
two extremes.

The small operator, probably doing
between $60,000 and $150,000 a year in
service-business volume, is plagued by:
the technological complexity of the
microprocessor age; an avalanche of
products for the American home
never before dreamed possible; and the
unavailability of qualified, experienced
technicians—they’ve been drained off
by industry. In addition, he’s saddled
with a workload which dictates that in-
stead of managing his shop, his head is
stuck in the back end of a broken tele-
vision set.

How Tronics 2000 operates

““The operating philosophy of Tronics
2000,”" Hagelin says, ‘‘is to construct
consumer-service ‘networks’ within a
given geographical area—a group of ser-
vice centers that would be able to
handle all of the complex electronics
headed for the American home during
the coming decade. Everything from
video, to audio, to home security, to
appliances and computer systems.”’

““The theory is that if one of our
shops can’t handle a specific type of
product—say digital audio—another
one of our shops within that area would.
What that means to the consumer is
that he is no longer saddled with
searching for service—either calling, or
carrying his broken unit around to three
or four service shops only to be told to

@ 1861 TIHdY
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SHOP MANAGER LARRY SULLIVAN inside
University Electronics.

“The major factor was the assistance.
Everything from management, to pro-
motional packages, to inventory con-
trol.”

That's the way Larry Sullivan, the
manager of the first Tronics-2000 fran-
chise operation—University Electron-
ics in Bloomington, IN—characterized
the impact on his business since
Tronics 2000 began working with his
shop on a continuing basis.

“One important factor is name
recognition. | actually had one of our
new accounts call me up to ask if we
would do his service simply because
he had heard of the name. He didn't
really know me from Santa Claus,’
Sullivan said. This new customer, in-
cidentally, managed a large retail
sales outlet and was dissatisfied with
his current service arrangement.

“But the biggest factor to our suc-
cess is the overall increase in efficiency
of our shop and technicians. It's real!y
picked up and | can see it in the profit
and loss statement.’” One important
contribution here was the new inven-
tory-control system Sullivan placed
into operation with the aid of Tronics-
2000 consultation.

“There's no question in my mind
that the Tronics 2000 has made me a
better businessman,” Sullivan said.
“They showed me how to be aggres-
sive and acquire new accounts. In the
past few months we've gone into video
servicing and already we are one of
the largest service outlets for video-
disc, large-screen video, and VCRs in
southern Indiana.'

As to the future, Sullivan says he
sees problems—but problems stem-
ming from growth. “We're gaining
new business so fast | can foresee in
the not too distant future where | will
be outgrowing my 3,300 square foot
shop. It is really a question now of how
to cope with expansion."

THE FIR
tronics in Bloomington.

ST FRANCHISEE—University Elec-

"Really, it was inevitable. You can
take a look at just about every other re-
tail industry in this country and see
that franchising really was in fact the
salvaging influence for the inde-
pendent business community.”

Those thoughts were expressed by
Robert P. Neal, owner of Able Elec-
tronics, Waukegan, IL, a veteran of 19
years in the electronic-service busi-
ness and one of the largest servicers
in northern lllinois outside of Chicago.

Neal's Able Electronics became a
Tronics 2000 shop officially last Dec.
20. But in addition, Neal, along with
several partners, purchased the lllinois
territory of Lake, McHenry, and Boone
counties and will act as the territorial
developer for that area.

“The consumer-electronics service
industry has been the whipping boy of
consumer electronics since it began,'
Neal says. "'The business we're in has
a negative image from the start. When
you deal with the public it's because
someone has a problem. When you
deal with the manufacturer, it's be-
cause one of his products broke down
and he's not happy. When you deal
with the suppliers, you face parts
problems and out-of-stocks. On top of
that, you're left to fend for yourself in
keeping your technicians up to date
on high-technology microelectronics.

“Finally, | feel that with Tronics 2000
and the national organization it por-
tends, I've finally got a business
partner who's on my side and who has
a real stock in my success or failure.

“Without such an organization in
place and working by 1985 at the latest,
the American public would face the
largest crisis in service ever to hit us.

“It's simply an idea whose time has
come."

take it somewhere else. As far as the
consumer is concerned, he makes one
stop. If our service center can’t handle
it, he arranges to have that unit fixed
through the Tronics-2000 outlet in his
area that is equipped to handle the job
professionally.”

Tronics 2000 operates under a two-
tiered franchising system. The corpora-
tion, based in Bloomington, IN, offers
franchises to ‘‘territorial’’ franchisees
who purchase a defined developmental
territory for an initial fee of $10,000.
That territory is based on a minimum
population of 600.000. The franchisee
can further subdivide his territory into
up to ten small franchises. Those small
franchises would be available for $5000
each. That is one way for the franchisee
to recoup his original investment, as he
would retain 50% of the selling price.

Current programs

Programs that Tronics 2000 currently
offers members, and which are ex-
pressly designed to impact most every
aspect of a franchise business, are:
volume-purchase programs for trucks,
cars, and other shop vehicles; group-
insurance benefits in health, life,
liability, and retirement; volume-buying
programs for electronic test equipment;
computerized shop analysis, where
members are assisted in identifying
“‘weak’’ spots in purchasing, inventory,
or technician productivity; and buying
programs on forms, stationery, and
signage. Contract-sales programs where

members are assisted in pricing and
marketing service contracts will also be
available at a later date.

A specific example of just one area is
insurance. In that case a Tronics 2000
franchise was able to realize a savings
of 27% a year on liability insurance
while upgrading that same coverage.
And, for eight employees, the same
franchise saved 44% a year on health
coverages. For that particular member,
it means a dollar savings of $470 per
month—or $5,640 a year. That saving
amounts to more than the initial $5,000
entry fee.

What about the public?

But what about the public: What is,
or should be, the impact of a franchise
on the public?

*“Right or wrong,’’ Hagelin says, “‘in
the eyes of the consumer, bigness, high
quality, and value often go hand in
hand. That is the great advantage that
the national-chain type of operation
enjoys over the small, independent,
and basically isolated operator. When it
comes to consumer-electronics service,
the public is even more confused than
ever.”

“*‘Our business philosophy is simple.
We want to insure not only the survival
but the growth of the electronics-service
industry, and we want to instill in the
consumer, the idea that Tronics 2000
stands for quality service, convenience,
and equitable pricing on a nationwide

LY}
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hobby corner

Lower or raise the volume on your TV set, or anything else, by

remote control.

HERE IS A SIMPLE LITTLE TRICK YOU CAN
use to change the volume of an amplifier
by remote control. It may be a TV, radio,
stereo, or whatever. It may be because of
the telephone, the doorbell, or objection-
able loud commercials. The point is that
there are times when you would like to
reduce the volume temporarily without
making two trips to the set. There even
may be times when you would like to
increase the volume. Increasing the vol-
ume is just as simple as decreasing it.
There are a number of ways to attack
the problem of changing the volume of an
audio amplifier by remote control. Sever-
al are more practical than throwing your
shoe across the room. We'll look at two
points of attack and two methods, then
you can pick the combination that best
suits your equipment and your junk-box.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

going through each resistor.

The amount of signal going through
each resistor depends upon their values.
For example, if R1 and R2 are equal, half
of the signal will go through each one. In
that case, adding R2 has cut the signal in
R1 by one-half. Therefore, we can change
the amount of signal going through R1
from full to half and back again anytime
we wish by switching R2 in or out of the
circuit (Fig. 2-c).

If that doesn’t give you any ideas, take
a look at Fig. 3. Resistor R1 is shown as
the volume control in 3-a and as the
speaker in 3-b. Turning the switch on in
either case “sidetracks” part of the audio
signal and that results in decreased audio
output,

Let’s pause and consider the value of
the added resistor, R2. No specific values
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The block diagram in Fig. 1 shows two
points in any amplifier where the audio
signal is readily accessible. One is the vol-
ume control (A) and the other is the out-
put to the speaker (B). For our purposes,
we'll consider points A and B to be the
same.

Now, look at Fig. 2 for a quick review
of how parallel resistors affect a circuit.
In 2-a, all of the input signal goes through
R1. In 2-b, resistor R2 has been added
and the signal will be split, with some of it

can be given because they depend upon
the value of the particular R1 with which
it is used and the amount of volume
change desired. However, there are some
general guidelines that can help you find
a specific value.

A good beginning is to choose R2 so
that it is the same value as R1. Typically
volume controls are in the range of 5K to
25K ohms. Controls used in transistor
amplifiers have values in the lower part of
that range, while controls used in tube

amplifiers have values in the higher part.
Speaker impedances are generally 3 or 4
ohms—though they may be higher, espe-
cially in transistor amps.

If you cannot find the actual value for
the control or speaker in your amp, tack-
solder or clip a resistor (R2) of one of the
above values across the control or speaker
and listen to the change. Replace it with a
higher-value resistor if the change is too
great and with a smaller-value one if the
change is too small.
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So far so good—we have changed the
volume. However a switch on the amplif-
er doesn’t solve the original problem and
it is often unsatisfactory to run long audio
lines around a room. That means that we
must find some way to operate the switch
by remote control.

The obvious choices are to use a relay
or a transistor for the switch. Either can
be controlled remotely. Figure 4 shows
how a relay would be placed in the cir-
cuit. I recommend a relay over a transis-
tor in this case because it will be quite
difficult to make a transistor work prop-
erly in some types of amplifiers. In either
case, the operating voltage can be taken
from the amplifier, making a separate
power supply unnecessary.

If a relay is used, it should have a low-

continued on page 84
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from the Microcomputer Bookshelf

26-8 An Introduction to
Microcomputers: Yolume
0 —The Beginner’s Book.
Adam Osborne. Start here if you know
nothing about microcomputers. Painlessly
introduces basic computer concepts and
terminology to the absolute beginner. With
the help of numerous illustrations, gives
you a sound understanding of basic eom-

ponents and their operation. For any micro-

computer you may have. $7.95
e S

Microcomputers

28-4 Running Wild —
The Next Industrial
Revolution. Adam Osborne.
Calculators, digital watches, program-
mable microwave ovens — each day new
products based on Space Race-derived
technology enter our lives. What long term
effects will these innovations have on

our lifestyle, our jobs, our society? This
entertaining and concise survey, written in
anecdotal style, is readable by absolutely
anyone. Complete with dramatic social
and economic predictions for the coming
25 years. $3.95

programs solve a variety
e, math, statistics and general

Mwmm
tion, easy-to-use for all level programmers.
76 fully debugged programs for only $14.99

46-2 Apple Il User’s
Guide — NEW. Lon Poole/
Martin McNiff/Steven Cook.
Complements your Apple Il Owner's Man-
ual. Properly indexed and under one cover,
this comprehensive guide is the complete
programming tool. Includes all special fea-

tures of your Apple Il computer. $15.00

44-6 CP/M® User’s
Guide — NEW. Thom Hogan.
Complete overview of CP/M.
Describes all types of CP/M and their com-
patibility. Explains CP/M commands and
utilities in detail. Covers programming and
suggests how to optimize your
system’s performance. $12.99

ASSEMBLY LANGUAGE
If you've never programmed in assembly
language before, these books will teach
you how. Each book explains assembly
language microcomputer programming,
describes the functions of assemblers and
assembly instructions, discusses basic
software development concepts, includes
comprehensive coverage of the partic-
ular assembly language, and presents a
large number of fully debugged, practical
programming examples. Experienced
programmers will find these books an
invaluable reference.

and covers the most recent CBM products.
Essential for CBM owners or those con-
sidering a Commodore machine. $15.00

31-4 PET and the IEEE
488 Bus (GPIB). Eugene
Fisher/C. W. Jensen. Complete
description of the 488 Bus, GPIB (General
Purpose Interface Bus). Detailed informa-
tion on the GPIB, its lines and signals,
PET-IEEE interfacing methods, hardware,
sample bus transactions and more. $15.99

40-3 Some Common
BASIC Programs — PET/
CBM Edition. Lon Poole/
Mary Borchers. Check here for the Com-
modore version of this book. $14.99

29-2 The 8086 Book.
Russell Rector/George Alexy.

A handbook for all 8086 users.
Includes basic 8086 programming instruc-
tions, a thorough analysis of the 8086
instruction set, and detailed hardware and
interfacing guides. Reveals the full power
of the 8086's multiprocessing capabilities.
$16.99

10-1 8080A/8085
Assembly Language
Programming,
Lance A. Leventhal $15.99
12-8 6800 Assembly
Language ramming.
Lance A. Leventhal. $15.99
21-7 180 Assembly
Language rammi
Lance A. Leventhal. $16. :};‘3 h,énl? s’ﬁ'ﬁﬂ
X er's Gulde —
s *m- e o
puter for business? This ps you
Lance A. Leventhal. $16. ” first define your needs and develop your
36-5 Z8000 Assembl unigue evaluation criteria, then helps you
compare your needs step-by-step with all
t::c'e.:’f ?-srgng’g' market offerings. The most useful Buyer’s
Guide on the market. $7.95
35-7 6809 Assembly
Language ramming.
Lance A. Leven I $16.
: LUK
Yes! Please rush me the book titles | have checked above. C“ s
il
My check/money order for $ is enclosed.
Please bill my VISA/MasterCard #
Expiration date
Name
Address Phone
City State Zip
Please add: Mail to:
Tax (California residents add local tax) OSBORNE/McGRAW-HILL
Shipping fees:
%W item — 4th Class 630 Bancroft Wa 7y Dept. RE1
$1.25/item — UPS Berkeley, CA 9471
$2.50/item — Air Mail Tel. (415) 548-2805
$4.00/item — Foreign Orders TWX: 910-336-7277
D Mail free catalog.
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WIRE STRIPPERS

EXCLUSIVE WITH CARPENTER MFG. Single or twin SWING
BLADE Rotary Wire Strippers. Designed expressly for a clean and
quick end-strip on all types of solid

and stranded wire construction.
Available in four electric powered
models. Catalog upon request. °
FREE WIRE STRIPPING
SERVICE

Send a 3-5 ft. sample of
your cable or wire and
strip specifications.
Stripped wire will be
returned to you with a
complete report and
recommendations.

ARPENTER Fairgrounds Drive, Manlius, N.Y. 13104
MFG. CO., INC. (315) 682-9176
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THE LEADER
O€ES IT AGAIN!

Always first, PANAVISE proudly presents the two newest additions to their
top quality product line.

Model 333 Rapid Assembly Circuit Board Holder

This circuit board holder features eight position
rotating adjustment and six positive lock positions in
the vertical plane. Cross bars are available up to
30 inches in length to hold circuit boards up to
28 inches In width. Extra arms can be
added for dual or multiple board holding.
Spring loaded, the 333 features Lilt
angle adjustment, height adjustment
and quick board rotations for easy
component insertion and soldering.

Suggested retail price is $35.95.

Model 376 Self Centering Extra Wide Opening Head (sase not nawpe)
Double action jaws provide fast opening and closing and
support of heavy loads. Opens to a full 9 inches. Ribbed
on one side and "V grooved on the other, the 376's
reversible jow pads firmly hold cylindrical or odd
shaped items. Fits all of the Series 300 Bases.

Suggested retail price Is $19.95.

For more information contact your local dealer or PANAVISE.
Prices ore suggested retall and subject to change withowt notice.

| EANTEMASER et o
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HOBBY CORNER
continued from page 82

voltage coil. A latching-type relay would
complicate matters a bit, but it would not
have to be powered all the time that you
want the volume low.

The pair of lines labeled “remote
switch” in Fig. 4 can go through a long
pair of wires across the room to a SPST
or a momentary switch located by the
telephone, your chair, or wherever.

There are a variety of means you can
use to achieve a no-wires-control over the
relay or transistor. A flashlight beam can
operate a phototransistor or a cadmium-
sulfide photoresistor. Surplus “sound
switches™ are available at very low prices.
Of course, you can get quite fancy with
radio control.

Up to this point, we have been discuss-
ing how to decrease the volume of an
amplifier. You can just as easily decrease
it to zero. In Fig. 5-a, the audio signal is
cut off when the relay is energized.

IN

VoLume [N OV
CONTRoL
ouT
R2
VOLUME
CONTRoL,

i ER‘H =
.
b

@

FIG. 5

Increasing the volume only takes some
minor changes in the circuit of Fig. 4.
The relay connection is shown in Fig. 5-b.
In this case, the volume is set at normal
with R2 in the circuit. Energizing the
relay removes R2 from the circuit and the
full signal goes to the volume control and
out.

You will have noticed of course, that
no component values have been given.
One circuit will not work in all amplifiers
because there are too many variables.
Enough information has been provided
however, so that you should be able to
work one out with little if any difficulty.

Now, get busy and remote the volume
on your TV. You will not only save your-
self time and trouble but your rug will
last much longer! R-E




UNIVOLT’S DT-810
DIGITAL MULTIMETER

The unique space age digital
multimeter with transistor
gain (hFE) measurement
capability should be the only
multimeter you own.

Ora Electronics has offered in the past
many fine Digital Multimeters (D.M.M.'S). We
still sell the famous D.M.M.'S such as Beck-
man, Fluke, Hickok, and others. We have al-
ways followed the advance in technology used
in D.M.M.'S, and we always wanted to supply
our many good customers with the most Ideal
Multimeter, at a price they can afford. In the
past we had to sell good, but expensive Multi-
meters, expensive but “fair” Multimeters, and
plain “cheap” Multimeters.

WE FOUND IT!

Several months ago, a famous Test Equip-
ment Manufacturer, walked in to our head-
quarters with a Prototype of a Digital Multi-
meter. We were very impressed it had almost
everything we wanted plus a bonus, the only
question remaining was “how expensive is it?"
When we heard the answer, a big smile ap-
peared on our faces. After several improve-
ments we are proud to offer it. After you read
the features (and price) | am sure you are going
to order one or more, of these fine D.M.M.'S
that we call the “UniVolt".

LCD DISPLAY.

The unit has a 3.5 Digit liquid crystal
display. The sharp digits are 14mm high and
have a viewing angle of 140°.

HIGH ACCURACY.

The basic D.C. accuracy of the UniVolt is
0.5% of reading +1 digit, which makes it one of
the more accurate instruments in its class. The
input impedance is very high,10 mega- Ohms
(10,000,000) Ohms, which helps in measure-
ments of low voltage and high frequency sig-
nals.

MEASUREMENT RANGES.

The UniVolt has D.C. woltage range of
100uv to 1000V in five steps, A.C. voltage range
of 100mV to 1000V, current measurement
range of 100mA to 10A (DC) and resistance
range of 1 to 2,000,000 Ohms.

CONTINUITY & DIODE TEST.

A fast and accurate continuity test mode
utilizes a built-in buzzer to indicate continuity.
The same mode is used to check diodes and
their approximate forward voltage.

EASE OF OPERATION.

The UniVolt is small, it measures 6%2" x
3%" x 1%4". It's light weight, only 9.87 oz
including battery! It utilizes push buttons, for
easy one-hand operation and the front panel
has a unique color coding for reduced errors.

u UniVolt DIGTat mut
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OVERLOAD PROTECTION

The unit has an extensive overload pro-
tection on all ranges. On D.C. current ranges it
uses a .5A GMA type fuse. A spare fuse is
supplied with the unit at no extra cost.

MAINTENANCE FREE

The heart of the UniVolt Multimeter is a 40
pin L.S.I. chip; the Intersil ICL710G. This space
ages chip has proven to bé one of the most
sophisticated and reliable micro-electronic cir-
cuit in use, it is supported by minimum amount
of external parts, which are over specified to
insure failure safe instrument. Of course, Ora
Electronics stands by this instrument and guar-
antees it for one year (See specific warranty
information).

ORA

ELECTRONICS

A division of Alliance Research Corp.

OUR SERVICE
MAKES THE DIFFERENCE

18215 PARTHENIA ST. NORTHRIDGE, CA 91325

(213) 701-5848 Telex181011

© 1980 ORA ELECTRONICS
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OTHER FEATURES

It uses one 9 volt carbon battery (included),
which last approximately 200 hours of con-
tinuous use. Its sampling time is 0.4 seconds,
operating temperatures of 30°F to 104°F, and
operating humidity of less than 80% R.H.

BONUS!!

We left the best to the end. The UniVolt DT-
810 has something unique. It has a transistor
gain (hFE) measurement mode! This unique
feature enables you to measure hFE values of
0-1000 of either P.N.P. or N.P.N. transitors.

SPECIAL PRICE

We had originally decided to sell the unit
for $119.95, but in order to promote the new
advancement in D.M.M. design, represented by
the UniVolt, for a limited time only you can buy
this incredible unit for only $99.95 including:
standard red & black test leads, a fresh 9v
carbon battery, a spare 0.5A GMA type fuse and
an instruction manual.

FREE CASE

We have worked long on the UniVolt
project and we hate to see scratches or bad
looking units. So we decided to go all the way,
when you buy the UniVolt DT-810 Multimeter
{and for a limited time only!) we will give you
absolutely free a hard vinyl leatherette, carrying
case, with felt padding and a compartment for
your test leads. The regular selling price for this
case mode CC-01 is $8.00.

ACCESSORIES AVAILABLE.

The only two accessories available are: UP-
11, hFE probe with special plug and 3 color
codes alligator clip, and the UP-12 I.C. clip
adaptor, which will help you hook your multi-
meter to any L.C. pins. (You can buy both probes
for only $6.00, but only when you purchase the
UniVolt DT-810 now.)

ORDER NOW!

It's very easy to order your UniVolt DT-810
multimeter. Send $99.95 (California residents
add 6% sales tax) plus $2.50 delivery charge to
the address below, if you want the optional
accessories, please add $6.00 (California resi-
dents add 6% sales tax). A cashier check or
money order will help speed your order. Credit
card holders (master card or visa) can call our
toll free number (800) 423-5336, in California
it's (800) 382-3663. C.0.D. orders will be
accepted, but you must pay by cash or money
order and a C.0.D. charge of $1.40 will be
added. If you decided to buy another brand of
Multimeter, please call us too, we carry many
other types of multimeters and test equipment
at low prices.

L86L HdY
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NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

The most advanced — most versatile organ
you ever dreamed of Is now within most
everyone's reach , ., . because you build it
yourself the exclusive WERS| way.

Expand your instrument according to
your taste and budget. With WERSI's
‘Building Block’ system, you’ll never

need to trade organs again|

Superior WERS| quality also available in
pianos, synthesizers, amps, rhythm units,
etc, . . . kit or factory assembled.

Send $6 for the exciting Sight and Sound
package everyone raves about. You’ll
receive the famous “WERSITIME 2*

12" LP with accompanying libretto as well
as a full color, 104 page manual, widely
acclaimed as the encyclopedia of organ
builders, introducing you to the
Wonderful World of

@) world leader in quality
— mEREI do-it-yourself instruments

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name
Address
City

State. Zip

RADIO-ELECTRONICS

(2]
=]

chtlng for a lead synthesizer]
that has it all?

PROTEUS I
PROGRAMMABLE PRESET
LEAD SYNTHESIZER

You've always had a lot of options.

You could have the convenience and easy operation of a nor-
malized synthesizer if you were willing to give up the ver-
satility of modular equipment.

Or the unlimited spectrum of tone colors and timbres of
modules if you didn't mind the cumbersome patch cords and
time required to set up or change a patch.

You could have programmable presets if you could raise the
bucks, or low-cost equipment if you could stand the snap-
crackle-pop.

You could even have such technically innovative features as
computer control of voice and sequence if you had the
technical savy to design it all and make it work.

Mow you have another option. YOU CAN HAVE IT ALL. Wide
range, precise, low-noise, presets, meaningful patch bay and
an easy-to-use computer interface.

All at a price that's nothing but unbellevable.

Want to know more? Proteus I's Using/Assembly manual
which includes a demo tape will answer all of your questions.
The price, $10.00 Is refundable upon purchase of either the
kit or assembled model.

PART OF THE NEW GENERATION FROM

BRiA Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

CHARGE ORDER? Call our 24 hour Demol/Order line
—— 396

M vm :OT\flic;j‘_s:nd—P‘r_o‘le_u sl, ?55930?&55&53 i D_na_cl =
| Freight Collect)
Send the easy-to-assemble Proteus | Kit, $499.00
| enclosed, (Freight Collect)
O Tell me more, Rush the Assemblriuelnq manual & demo
[ tape for Proteus |, ($10.00 enclosed, refundable )
[] send tree catalog

Name:

Address:
City: Slate: Zipi
Visa MC Card No.:

CIRCLE 5 ON FREE INFORMATION CARD

|

|

1
| |
|

1
: |

|
LPAIA Electronics, Dept. 4R, 1020 W. Wiishire, Okla. Clty, OK 7311 el

new products

More information on new products is available. Use the
Free Information Card inside the back cover.

20 MHz DUAL TRACE SCOPE, model V-202,
offers a 5.5-in. square CRT with an internal grati-
cule. |t features vertical sensitivty of 1 mV/divto 7
MHz (using X 5 amplifier) and 5 mV/div over the
full bandwidth. Dynamic range for the vertical
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amplifier is eight divisions or more. The display
modes are Ch 1, Ch 2, Dual, Add, and Diff.

Other features include Z-axis modulation, con-
tinuously variable scale illumination, trace rota-
tion, front-panel X-Y operation, and built-in TV
sync separator. The weight is 19 Ibs., and the
measurements are 11 X 7.6 X 16 in. Price
$850.00 with two X 1/X10 probes included.—
Hitachi Denshi America Ltd., 175 Crossways
Park West, Woodbury, NY 11797.

OSCILLOSCOPE/COMPONENT TESTER, mod-
el HM307, is a compact, lightweight single-trace
oscilloscope designed for both field service and
laboratory applications. It has a built-in compo-
nent tester that tests common semiconductors
and passive components in circuit. (Transistors,
diodes, resistors, capacitors, and most other
components can be checked.) The model HM307
changes from an oscilloscope to a component
tester with the press of a single button while the
oscilloscope settings are left undisturbed.

The component tester applies + 8.6 volts RMS
maximum to the device with current limiting to 28
mA; the resulting V/I display instantly reveals
most bad semiconductors. No drift compensation
is needed, and the modsl HM307 will trigger on
signals as small as 3mm up to 30 MHz. Vertical
sensitivity ranges from 5 mV to 20 V/cm in 12
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calibrated steps. The time base is from 2 seconds
to 0.2 usec/cm with auto and external triggering
that ranges from 2 Hz to 30 MHz.

All critical DC voltages are regulated. The input
AC transformer can be connected to operate
from 110 to 237 volts AC, 50 to 60 Hz. The built-in
1 kHz, 0.2-volt (+ 1%) squarewave generator is
used for checking probe compensation. The
model HM307 comes housed in an all-metal low-
profile case—4.5 X 8.3 X 10.4 in.—designed for
rugged field-service use. There is a handy carry
handle and retractable tilt-up stand that pulls
down from under the unit. Accessories include
%1 probes, X 10 probes, X 100 probes, demodu-
lator probes, test cables, viewing hood, carrying
case, and scope chart. Price $405.00 —Hameg,
Inc.,, 191 Main Street, Port Washington, NY
11050.

MULTITESTER, model M20, features a fuse-
protected ohms circuit, three-color coded scale
plate and front panel, diode-protected meter
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movement, compact ABS plastic case, easy-to-
read bold numerals on the scale plate, and a one-
year warranty. The 12-range multitester handles
most electrical/electronic measuring jobs and
weighs 6 ounces.

The model M20 can check power supplies and
logic circuits, measure line and control voltages,
and test diodes, transistors and resistors. Test
leads, battery, and instruction booklet are includ-
ed. Price $13.95.—Universal Enterprises, Inc.,
14270 W. Science Park Drive, Portland, OR
97229.

PLUG-IN AC POWER CONDITIONER, model/
300, is designed to protect sensitive electronic
devices that use microprocessor and semicon-
ductor circuitry from transients, and continuous
or intermittent power-line noise. It is for use with

continued on page 88



HITACHI OSCILLOSCOPES Hitachi..The measure

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 1

oscilloscopes are built to demanding Hitachi quality standards and are Of quallty

backed by a 2-year warranty. They’re able to measure signals as low M V-302B 30 MHz Dual Trace  $995.00
as 1mV/division (with X5 vertical magnifier). It's a specification you M V301 30 MHz Single Trace $745.00
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, W V-152B 15MHz Dual Trace  $735.00
trace rotation, front panel X-Y operation for all four scope models, and W V-151B 15MHzSingle Trace $570.00

X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls

are grouped into three blocks on the color coded front panel. Now here’s @ H ITAC H I
1 Hitachi Denshi America,Ltd.

the clincher: For what you'd expect to pay more, you actually pay less.

Suggeste list price of our top line V-302B dual trace 30 MHz is only lli_‘hoiarémme ﬁé‘fﬁmﬁ

1S 1
$995.0Q. The other models comparably less. Check our scopes before 175 Crossways Park West, Woodbury, N.Y. 11797
you decide. (516) 921.7200.

HITAC
DHITACH) 0SCILLOSCOPE i

30MH:

sensitive to
your Input.
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UNICORN-1 ROBOT
continued from page 69

tied into the FM receiver. Now, if the
carrier from the transmitter were lost, the
robot would immediately stop function-
ing—a nice safety feature for long-range
work.

This board also requires a good five-
volt power supply. Connect it directly to
the board—the fingers at the edge are
intended for mounting purposes (there
aren’t enough of them on a single-sided
board for all the inputs and outputs).

The connections are called out in Fig.
82. Use ribbon cable to connect the

decoder and latch boards and to connect
the latch board to jacks J1 and J2 on the
relay-driver board.

With these three boards installed, the
conversion to radio control is complete.
In the next installment we'll' discuss what
would be involved in interfacing the robot
to a computer. R-E

SHARE THE COST
OF LIVING.

GIVE TO THE
AMERICAN CANCER SOCIETY. ¥

This spoce coninbuted os o publc service.

(e ] ADVANCE is PROUD TO INTRODUCE the

(SNl =2% Line of High Quality Digital Multimeters
L Featuring The New 130 Hand-Held DMM )

-~

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

\

TOLL FREE HOT LINE
800-223-0474

Model 131. Similar Model 130. Our Model 135. First
to Model 130, with most popular model, 4v;2-digit DMM with
increased the price/perfor- hand-held
accuracy . .. ... 134  mance champ. S5 convenience . . . °219
ACCURACY SENSITIVITY
MODEL| bcv | Dca | Acv | Aca| o | pcv |pca | acv [ aca| o
130 0.5% 1% 1% 2% 5% | 100uV | 1xA | 1004V | IuA | 100mQ
131 0.25% | 0.75% | 1% 2% % | 100uV | 1xA | 100uV | 1nA | 100m0
135 |0.05% ]| 05% | 1% | 1.5% | 0.2% | 100aV | 104A | 100uV | 1zA | 100m0
\ Case $10.00 Shipping $3.00 T,
(‘ THE TEST EQUIPMENT SPECIALISTS =

kt WEST 45ih STREET, NEW YORK. N.Y 10036 zm-e&r-zzm

NEW PRODUCTS
continued from page 86

computers, terminals, modems, and printers, as
well as office, laboratory, and communications
equipment. It incorporates a wall-socket type fix-
ture, so that all equipment can be plugged in eas-
ily and any 117-volt AC wall outlet is thus con-
verted into a “'dedicated” line.

CIRCLE 154 ON FREE INFORMATION CARD

The model 300 clamps high-energy transients
and filters RFl (Radio Frequency Interference)
from the AC line. Should a severe transient take
place, the device will “*fail safe,”" protecting the
equipment without interruption of service or loss
of data. The status of the protection is continu-
ously monitored by a LED.

Both low and high-impedance loads are pro-
tected from common- and transverse-mode tran-
sients. The model 300 holds down voltage spikes
to safe levels, absorbing up to 80 joules of tran-
sient energy. It is easily portable, weighing only
one pound. Price $135.00—MCG, 160 Brook
Avenue, Deer Park, NY 11719.

“D" CONNECTOR TOOL, model CP-200, is de-
signed to crimp "'B"'-type insulated wire connec-
tors onto the ends of unstripped wires. Metal
“teeth” within the connector penetrate the wire
insulation and engage the conductor when the
connector is crimped. A built-in ratchet assures
that a complete pressing cycle is made before the
handles are released. A factory-set mechanical
stop prevents over-pressing, thus assuring a
high-quality conductive joint.
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“B" connectors are available both plain and
“jelly”-filled. The latter features “silicone-type
grease packing’ which wards off contamination
of the connection and inhibits oxidation. Both
types of connectors are available in packages of
250, 500, and 1000 pieces. Prices: CP-200—
$55.00; 250 "B" Connectors—$12.00 for the
plain, $17.33 for the jelly-filed.—OK Machine
and Tool Corporation, 3455 Conner Street,
Bronx, NY 10475. R-E



Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O.

THE NEW EXPLORER/8S5 SYSTEM

Special! Full 8” floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested. $1799.95)

Imagine — for only $129.95 you can own the starting
level of Explorer/85, a cc I's expandable into
full busmusa‘developmenl capabilities — a computer
that can be your beginner system, an OEM controller,
or an IBM-formatted 8" disk small business system.
From the first day you own Explorer/85, you begin
compuling on a sngmf.r:.anl level, and applying princi-

ples d magazines. Ex-
plorer/85 fealures the advanced Intel 8085 cpu, which
is 100% compatible with the older B0BOA. It offers on-
board S-100 bus expansion, Microsoft BASIC in ROM,

plus instant conversion to mass storage disk memory
with standard [BM-formatted 8" disks. All for onl

$128.95, plus the cost of F:wer supply, keyboard/
terminal and RF modulator if you don't have them (see

our remarkable prices below for these and other, ac-
r.essorles} With a Hex Keypad/display front panel
Level “A" can be programmed with no need for a ter-
minal, ideal for a controller, OEM, or a real low-cost
start,

Level “A" is a

complete operating

& system, perfect for

% beginners, hobbyists,
industrial controller

use, §128.95

LEVEL “A" SPECIFICATIONS
Explorer/85's Level "A'" system features the advanced
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/
rating system, and an advanced 8155 RAM 1/O . . .
1 on a single motherboard with room for RAM/ROM/
PROM/EP! CIM and S-100 expansion, plus generous

pmlnt;gn

rd: Glass epoxy. plated through holes with
solder mask. - 1/O: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/O, which can also support a
paper tape reader . . . cassette tape recorder input and
output . .. cassette lape control output . . . LED output
indicator on SOD (serial output] line . inter inter-
face (less drivers) . . . total of four 8-bit p?r one B-bit
1/O ports. « Crystal Fuquem:y. 6.144 MHz. « Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
tional provisions for RST 5.5, 6.5 and T interru ts
onboard. « [Timer: P ble, 14-bit
nary. - System RAM: 256 by‘lesciocated at F8oo, |dea|
for smaller systems and for use as an isolated stack
area in expanded sy RAM lable to 64K
via 5-100 bus or 4k on mo_the:board

1 Vearsi

(Te )y 2k bytes of
deluxe system monitor ROM located at F#d, leaving
#8da free for user RAM/ROM. Features include tape
load with labeling ... examine/change contents of
memory . . . insert data . . . warmstart . . . examine and
change all registers . . ngle ste}ly with register display
at each break point, a debusg1 rai eature . . . go
lo execution address . . . move blocks of memory from
one location to another . . , fill blocks of memory with a
constant . . . display blocks of memory . . . automatic
baud rate selection lo 9600 baud . . . variable dlsglay
line Ienfnh control (1-255 characters/line) .

nelized [/O monitor routine with 8-bit parallel output
for hlgh-spﬁ’ﬂ printer . . . serial console in and console
out ¢ | so that can with 1/0
ports.

System Monilor (Hex Keypad.l’Displny Version):
T’lpE load with labeling . . rpe dump with labeling
anmlnefchmgt? contents of memaory . . . insert data
_warmstart . . . examine and change all regislz:rs e

Please send the items checked below:
O Explorer/85 Level “A" kit ( Terminal Version). .. $120.95 plus
§3 posl. & insur.
O Ex| /85 Level “A” il (Hex Keypad/Display Version) . ..
$129.95 plus $3 posl. & insur.
O Bk Microseft Con casselle lape. lG-Il&pns!pand
Eum BASIC in ROM kit (requires Levels "B, "D and
“E"). . . 58895 plus $2 post. & insur.

O Level “Ir'( 100) kit . . . $49.95 plus $2 pos!. & insur.
O] Level “C" (S-100 6-card expander) kit . .. §39.95 plus 52 post.
& insur

O Level "D (4k RAM) kit . . . $68.95 plus 52 posl. & insur.

Ol Level “E" [EI’MJWROMI kit. .. 8585 plus 50¢ p&h.

O Deluxe Steel Cabinet for Explorer/85 . . . $49.95 plus 53 post.
& insur.

[ Fan For Cabinel . . . $15.00 plus $1.50 post. & insur.

[ ASCII Keyboard/Computer Terminal kit: features a full 128
character set. ukl case: full cursor control: 75 chm video
output: convertible o baudol outpul: selectable baud rate,
RS5232-C or 20 ma. 1/0, 32 or 64 character by 16 line formats.
and can be used with either a CRT monitor ora TV set (if you
have an RF modulator) . . . $148.95 plus $3.00 post. & insur.
O DeLuxe Steel Cablnet for ASCII keyboard/terminal

$19.95 plus $2.50 post. & insur.

[0 New! Terminal/ Monltor: (Sec E‘l;mm] Same fealures as abowve,
excepl 12" monitor with kp% ard and lerminal is in deluxe
single cabinel: kit . .. $308.95 plus $7 posl. & insur.

O Hazeltine lerminals; Our prices too low lo quole — CALL US

[ Lear-Sigler terminals/printers: Our prices toa low o quilis
CALL

[ Hex Keypad/Display kit .. . $60.95 plus $2 post. & insur

Full 8 disk system for less than the price of o mini (shown with
Netronics Explorer/85 computer and new terminal). System features
floppy drive from Control Data Corp., world's largest maker of
memary storage syslems {Q_Qj a hoh‘)y hrund’!

single step with register display al each break point . . .
go lo execulion address. Level “A" in this version
makes a perfect controller for industrial applications.
and is programmed using the Netronics Hex Keypad/
Display. It is low cost, perfect for beginners.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator lype keypad with 24 syxteru -defined and 16
user-defined keys. Six :1|§|l calculator-type display.
that displays ful address plus data as well as register
and slatus information.
LEVEL “B" SPECIFICATIONS
Level “B" provides the S-100 SI%: nals plus buffers/
drivers lo support up to six 5-100 bus boards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks ... address decoding for
onboard 8k EPROM expansion selectable in 8k blocks
. . address and data bus drivers for onboard expansion
.. wail stale generator (jumper selectable), toallow the
use of slower memories . . . lwo separate 5 volt regula-

lors.

LEVEL “C" SPECIFICATIONS

Level "C" expands Explorer/85's motherboard with a
card cage. allowing {luu to plu u to six S-100 cards
directly into the motherboard. cage and card are
neatly contained inside Expiurer's deluxe steel
cahbinet. Level “C" includes a shee! metal superstruc-
lure, a 5-card. gold plaled 5-100 exiension PC board
that plugs into the motherboard. Just add required
number of S-100 connectors.

Explorer/85
With Level “C"*
Card Cage.

LEVEL “D" SPECIFICATIONS

Level “D" provides 4k of RAM. power supply regula-
tion, filtering decoupling components an(? sockets lo
expand your Explorer/85 memory to 4k (plus the origi-

O AP-1 Power Supply Kil 8V @5 amps) in deluxe steel cahinel
... §30.95 plus 52 pos. & insur,

O Gold Plated S-100 Bus Conneclors . . $4.85 cach. posipaid.

O RF Modulator kdt (allows you lo use your TV set as a monitor)

0 16k RAM kit (S-100 board expands 1o 64k) . . . $199.95 plus 52

post. & insur.
O 32k RAM kit . . . 5208.85 plus $Z post. & insur.
[ 48k RAM kit . . . 5390.95 plus 52 posl. & insur,
[ 64k RAM kit . . . 5400.95 plus 52 post. & insur.

1 16k RAM Expansion K (1o expand any of the above in 16k

hlocks up 1o 64k) . . . $80.85 plus $2 post. & insur. each

O Intel BO8S Users' Manual . . . §7.50 posipaid.

0 127 Video tor (10MHz bandwidih) . .. $139.85 plus $5
posl, & insur.

O Beginner's Pak (ser above) $160.95 plus $4 post. & insur.

O Experimenter's Pak (see above) . .. S219.95 plus $6 post. &
insur.

O Special Microsolt BASIC Pak Without Terminal (sev above)

$329.95 plus $7 post. & insur,
O Same as above. plus ASCII Terminal With Cabinet,
Get Free RF Modul $499.95 plus $10 post.
& insur.

alor (see above)
O Special 8" Disk Edition Explorer/B5 (sce above) . .. $1406.95
plus $26 posl. & insur,
[ Wired & Tested . .. §1799.95 plus 526 posl, & insur
[ Extra 8" CDC Floppy Drives. . . $480.95 plus $12 post. & insur.
(1 Cabinet & Power Supply For Drive . . $60.95 pros $3 post. &

insur.
] Drive Cable Set-up For Two Drives .
insur

CIRCLE 37 ON FREE INFORMATION CARD

KcymdelspIay

[ Disk Controller Board With U0 Ports . | .
(] m Complete Business Software Pak (see above) .

O Intel B085 cpu
[ Level “A" Monitor Source Listing

‘ CALL TOLL FREE: 800-243-7428 '

Total Enclosed (Conn res. add sales lax) §

Paid By:

O Personal Check O Cashier’'s Check/Money Order
OVISA
Accl. No.

nal 256 bytes localed in the 8155A). The static RAM
can be located anywhert from A8 1o EFFF in 4k
blocks.

LEVEL "E" SPECIFICATIONS

Level "E" adds sockets for 8k of EPROM to use the

popular Intel 2716 or the TI 2516 It includes all sockets,

power supply regulator, heat sink, filtering and decou-

pling components. Sockels may also be used for 2k x 8

RAM IC’s (allowing for up lo 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

® 8" CONTROLDATACORP. = Datacapacity: 401,016 bytes
rofessional drive. (SD). 602,032 bytes (DD).

* LS| controller, unformatted.

* Write prolect. * Access lime: 25ms (one

« Single or double density. track).

DISK CONTROLLER/ I/O BUARD

SPECIFICATIONS

® Contiols up o four 8" drives.

® 1771A LSI (SD) loppy disk

® 2716 PROM socket included
for use in custom

controller. applications.
. Onhourddalue’plrliur ® Onboard crystal controlled.
(IBM compatible). * Onboard [/O baud rate

® 2Serial 1/O ports neralors to 9600 baud.

* Auloboot o disk system ® ble-sided PC board
when sysiem resel. (glass epoxy.)

DISK DRIVE CABINET/POWER SUPPLY

® Deluxe steel cabinet with individual power supply for max-
imum reliability and stability.

ORDER A COORDINATED

EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A"
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now al
SPECIAL PRICE: $169.95 plus post, & insur,
Experimenter's Pak Il (Save $53.40!) — Buy Level
A" (Hex Keypad/Display Version) with Hex
Keypad/Display, Intel 8085 User Manual, Level “'A"
Hex Monitor Source Listing, and AP-1 5-amp Power
Supply: (regular price $279.35), all at SPECIAL
PRICE: $219.95 plus post. & insur.
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level “A" (Terminal Version), Level "B,
Level "D (4k RAM). Level “E", Bk Microsoft in
ROM, Intel 8085 User Manual, Level “A" Monitor
Source Listing, and AP-1 5-amp Power Supply:
lar price $439.70), now yours ‘at SPECIAL PRICE:
$329.95 plus posl. & insur,

ADD A TERMINAL WITH CABINET,

GET A FREE RF MODULATOR: Save

over $114 at this SPECIAL PRICE: $499.95

plus post. & insur.

Specul 8" Disk Edition Bxplmrfﬂ (Save over $104!)
— Includes disk-version Level "A", Level “B", two
5-100 connectors and brackets, disk controller, 64k
RAM, AP-15-amp power supply, Explorer/85 deluxe
steel cabinel, cabinet fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!), drive cabinet with power supply, and drive
cable set-up for two drives. This pac includes
everything but lerminal and printers (see coupon for
them). Regular price $1630.30. all yours in kit at
SPECIAL PRICE $1499.95 plus post. & insur. Wired
and tested, only $1799.95.

I sall 1 "

i Software Pak (Save
!&1500‘] — Includes CP/M 2.0. Microsofi BASIC.
General Ledger. Accounls Receivable. Accounts
Payable. Payroll Package: !rlzgular price $1325), yours
now al SPECIAL PRICE: $6!

§199,95 plus $2 post,
& insur,

sipaid.

SOLDSEP.*\RATELY
O CP/M L& S100 posipaid.
O CPM 2.0. . . $150 postpaid
[ Microsolt BASIC. .. $325 posipaid.
User Manual . . . 57.50 posipaid.
5 posipaid,
Continental USA. Credit Card Buyers Ouiside Connecticut

To Order From Connecticut Or For Technical
Assistance. call (203) 354-9375

O Master Charge (Bank No. — _ __ __ )
Exp. Dale

Print

Name
Address
Cily.
Slate [
§25 plus S1.50 post. & m NETRONICS Research & Development Lid.

e

Zip

333 Litchfield Road, New Milford, CT 06776
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& RADIO-ELECTRONICS

communications corner

Those popular cordless telephones. Here's a look at what

they’re all about.

MANUFACTURERS AND INDUSTRY GROUPS
occasionally conduct surveys to deter-
mine the products consumers prefer.
But one of the best survey methods is
to simply observe which ‘‘free gift”
consumers want most when their neigh-
borhood bank runs a *‘free gift to new
depositors’’ program.

One of the gifts that almost precipi-
tated a riot in my area was something
called a ‘‘cordless telephone.’” A bank
near me offered that device as a gift and
the line stretched three times around
the block with people actually fearful
that the supply of phones would run
out. When I saw that my immediate
reaction was: ‘*That’s going to be a hot
item in the stores, too.’’ It turned out to
be a top seller all right, and probably
will be for quite some time.

The cordless telephone is simply a
duplex (simultaneous receive and
transmit) radiotelephone in the shape of
an ordinary telephone handset or minia-
ture walkie-talkie that can be clipped on
the belt. If you're working out back, in
the shop, or helping a next-door neigh-
bor, you don’t have to worry about
missing an important phone call. If
someone calls, you can answer the call
with the handset right where you are.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

Some models also permit the user to
dial out through a standard Touch-Tone
key pad. It has a working range of
about 300 feet.

The hardware necessary for a cord-
less telephone would have cost about
$1000 in the days of vacuum tubes and
$300-$500 in the early days of solid-
state. Today, a cordless phone costs
from about $100 to $200, depending on
its features. As you might have guessed,
it involves rather sophisticated cir-
cuitry.

A cordless telephone is actually two
devices: a base-station transponder and
the wireless phone, called a handset.
The transponder uses 117 volts AC and
features a plug-in charger compartment
that trickle-charges the handset’s nickel-
cadmium battery pack when the hand-
set is not in use. The transponder also
contains a [.7-MHz carrier-current
(carrier-current uses power-line wiring
to propagate an RF signal) transmitter
that is coupled to the AC power-line
wiring through the power cord, a 49-
MHz receiver with a small telescopic
antenna, and the hardware to connect to
the telephone line—including a protec-
tive module and an electronic pulse-
dialer.

FIG. 1

The handset contains a 1.7-MHz re-
ceiver with an internal rod antenna, a
49-MHz transmitter with a small tele-
scopic (or optional ‘‘rubber ducky’')
antenna, a continuous 5.3-kHz pilot-
tone oscillator, a function switch, and a
Touch-Tone pad if the handset permits
dialing out.

How it works.

The transponder, which is connected
to your phone line through a modular
plug or 4-terminal adaptor, is always
on. When someone dials your phone,
the 48-volt, 20-Hz, ringing signal
activates the transponder’s 1.7-MHz
transmitter. A bell-tone oscillator
modulates the transmitter. The signal is
radiated through the powerline and it is
received by the handset. (The handset
must be on to receive a signal.) The de-
tected tone is demodulated and used to
release the audio squelch. That permits
the bell tone to be heard over the hand-
set’s speaker.

To answer a call, the handset’s selec-
tor is set to TALK. That simultaneously
turns on the 49-MHz transmitter and a
5.3-kHz continuous pilot tone. The
transponder receives the 49-MHz signal
and the pilot tone through a tone de-
coder IC. That causes a relay to con-
nect the transponder to the telephone
line. The connection is maintained as
long as the transponder receives the
pilot tone.

We now have two-way simultaneous
(duplex) communications. Everything
said into the handset modulates the 49-
MHz transmitter. The signal is received
and demodulated by the transponder
and fed into the phone line through a
hybrid repeat coil. (Hybrid coils, or
transformers, are used to prevent self-
oscillation and we’ll cover their theory
in a future column.) The signal from the
telephone line passes through the same
hybrid coil and modulates the tran-
sponder’s 1.7-MHz transmitter. The
signal is received by the handset.

You hang up by setting the handset's
selector switch to ON or OFF. That turns
off the 49-MHz transmitter. Since the
transponder no longer receives the pilot
tone, the relay that connects the tran-
sponder to the telephone line opens,
disconnecting the line.

To originate a call from the handset,
the selector is set to TALK. turning on
the transmitter and the pilot tone. That

continued on page 92
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continued from page 90

causes the transponder’s relay to con-
nect to the telephone line. Pressing a
button on the keypad causes a key-
pulser IC to interrupt the pilot tone a
number of times equal to the number
marked on that key. The pilot tone
drops in and out causing the hook relay
to pulse open and closed, thereby
dialing the desired phone number. The
dial pulses are generated at a given
speed and make-break ratio. Some
cordless telephone models provide for
two make-break ratios, though that is
rarely, if ever, required in the U.S.

Because Touch-Tone circuits accept
pulse dialing but pulse circuits do not
accept Touch-Tone, all cordless tele-
phones use pulse dialing.

Since the transmissions are FM,
there is very little noise pickup in either
direction. Although different operating
frequencies are used, it is possible for
you and your neighbor to wind up on
the same one. On most models, such as
the Electra Bearcat Freedom Phone
(Fig. 1), some degree of privacy can be
achieved by keeping the handset in the
transponder’s charging compartment
when not in use. When that is done, a
switch locks out the connection to the
telephone line. Although some units
come with a separate charger so you

can hide the transponder in a basement
or attic, those chargers do not automati-
cally disconnect the transponder from
the phone line. If someone in the house
wants to let the handset user know that
there is a call, the handset can be paged
by pressing a CALL button on the tran-
sponder.

The handset weighs about eight
ounces, so when it is clipped to your
belt, you may even forget you're carry-
ing it. That is, of course, until that im-
portant phone call. It’s no wonder that
those cordless telephones became so
popular, so quickly. R-E

““OK—That’s one businessman’s lunch,
one WK7Q3’s lunch, and one WL74K's
lunch.”’

YOU CAN BUY AT THESE PRICES TOO!

AND THESE ARE NOT “FALL-OUTS", “REJECTS", “"FUNCTIONAL-ONLYS", "COSEMETIC-
DEFFECTS", "DOUBLE-MARKS", ETC.; BUT, ALL ARE PRIME IC;, WITH FULL MANUFAC-
TURER'S MARKING, AND 100% TESTED PER SPECIFICATIONS. THERE IS ALSO, NO TIME
LIMITS, MINIMUM ORDER AMOUNT, OR OTHER CONDITIONS. AS A MEMBER OF
ELECTRONIC BUYERS CLUB, YOU CAN BUY YOUR ICs OR OTHER COMPONENTS SUCH
AS CAPACITORS, RESISTORS, DIODES, SOCKETS, EDGE-CONNECTORS, BREADBOARDING
COMPONENTS AND EVEN MICRO-COMPUTERS AT PRICES THAT ARE WELL BELOW ANY-
THING YOU HAVE EVER SEEN BEFORE. IF YOU BUY ONLY $50 WORTH OF COMPO-

NENTS A YEAR, YOUR SAVINGS WILL COVER THE ANNUAL MEMBERSHIF FEE OF $25.00,
AND FROM THERE ON IT WILL BE NET PROFITS. 50 DON'T DELAY, AND JOIN IN. IN
ORDER TO GIVE YOU SUCH LOW PRICES, WE HAVE A VERY LIMITED ADVERTISING
BUDGET, AND YOU WILL NOT SEE THIS “AD" EVERY MONTH. FOR INFORMATION ON
HOW TO JOIN AND TO FIND OUT HOW THE CLUE OPERATES, CIRCLE 'READER SERVICE
INQUIRY NUMBER® OF THIS AD OR SEND A POST CARD WITH YOUR NAME AND
ADDRESS TO: E-B-C, P. 0. Box 617, Columbia, MO, 65205.

PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW.
T451 $0.15 | T#153 $0.38 | T4283 $1.20 | T4LS54  $0.15 | T4LS168 $O0.57 | TALSSTO $1.14 | T4SI5] $0.66 | THC4B  $0.96 | THCO03  $0.34 | 4016 $0.28 | 4052 $0.54 | 4528 20.71
Tdxx T453 0I5 | 74154 0.53 | 74290 0.54 | T4LSSS 0.15 | 74L5169 0.57 745153 0.66 | T4CT3 0.45 | 740904 0.34 | 4017 0.54 | 4060 0.59 | 4539 074
T454 015 | 74155 0.38 | 74293 0.54 | T4LST3 21 | 7T4LSIT0 0.54 T4SI5T  0.66 | TCT4 045 | T4C905 510 | 4018 0.54 | 4066 0.27 | 4555 048
T400 $0.15 | T459 015 | T4156 0.38 | Te298 0.50 | T4LST4 0.21 | T4LSIT3 Q.60 TdSxx 745158 0.66 | T4CTE 044 | 740006 034 | 4019 0.27 | 4068 021 | 4556 [E1]
T401 Q15 | T460 Q15 | T4I5T 0.38 | 74365 0.36 | T4LSTS  0.30 | T4LSITE 047 45174 1.04 | 74C83 0.89 | 740907 034 | 4020 0.63 | 4069 0.17 | 4582 (%1
T402 Q15 | T4TO 021 | T4I58 0.38 | T43566 0.36 | T4LSTE 0.23 | T4LSITS 047 | T4S00 $0.23 | 745175 0.95 | T4C8S 0.89 | T4C908  O.76 | 4021 0.56 | 4070 0.23 | 4584 043
T403 0.15 | 7472 0.21 | 74160 048 | T436T 0.36 | T4LST8  0.24 | T4LS181 1.36 | T4501 0.23 | 745189 1.83 | T4Cas 0.23 | 740909 138 | 4022 056 | 4071 0.17 | 4702 387
T404 QIT | T4T3 021 | 74161 048 | 74368 0.36 | T4L583 047 | T4LEI90 Q.58 | T4S02 0.23 | 745104 LIT | 74C89 242 | TeC910 327 | 4023 a7 | 4072 0.17 | 4703 450
T405 QIT | T4T4 oIl | TeI62 048 T4LS85 054 | T4LS191 0.56 | 74503 0.23 | 745206 248 | T4C00 071 | T4CO14  O.TE | 4024 047 | 4073 01T | 4704 o8
T406 0.21 | 7475 030 | 74163 048 T4LEBS 0.24 | TELSI92 Q.56 | 0.24 | 745240 1.29 | T4C93 0.71 | T4C918  0.89 | 4025 017 | 4075 0.7 | 4705 504
40T 0.21 | T4T6 Q2 | THIGE s T4LSxx T4LS90  0.33 | T4LS193 0.56 | T4505 0.24 | 745253 0.63 | T4C95 082 | T4C925 390 | 4026 0.99 | 4076 0.53 | 4706 832
T408 017 | T480 022 | 74165 0.51 T4LS92 033 | T4LSIM 0.7 74508 0.24 | T4S257 OTB| T4CI0T 044 | 40926 3.90 | 4027 0.36 | 4077 0.38 | 4720 178
T409 Q.17 | 7482 034 | 74166 0.5 | T4LS00 #0.15 | T4L593 033 | TLSI95 074 | 74509 0.24 | 745258 0.78 | T4CIST L.37 | T4C92T  3.90 | 4028 0.50 | 4078 024 | 4723 0.78
T410 0.15 | T483 046 | THI6T Lo6 | 74L501 QIS | T4LS95 054 | TELSISE6 058 | 74510 0.23 | 745280 LI14 | T4C154 204 | 40928 390 | 4029 0.58 | 4081 0.17 | 4724 0.7
T Q17| 7485 050 | T4ITO 0.84 | T4LS02 015 | T4LSIOT 0.22 | T4LSI9T 0.56 | 74511 0.23 | 745287 L92 ) T4CIST 137 4030 0.23 | 4085 042 | 4725 215
T412 017 | 7486 020 | T4IT3 0.58 | T4LS03 0.15 | 74L51058 0.22 | 7405221 0.58 | 74515 0.23 | 745289 LI11|T4CI60 071 4031 112 | 4086 042 | 40014 048
413 024 | T489 095 | T4ITE 0.46 | T4LS04 0T | T4LS1I2 024 | T4LS240 123 | 74520 0.23 | 745387 2.98| 74C161 a7l dxxx 4034 1.30 | 4089 L07 | 40085 0.89
TéI4 o4l | 7490 030 | T4ITS 045 | T4LS05S 017 | T4LS1I3 024 | T4LS241 123 | 74521 0.24 | 93500 LoB|T4CI62 071 4035 071 | 4093 0.36 | 40098 0.38
TéI6 020 | T491 047 | THITE 047 | T4L50B  0.16 | THLS114 0.2¢ | T4LSI44 1.23 | 74522 0.23 | 93505 L25| T4C163  O.71 | 4000 50.20 | 4040 0.63 | 4099 0,80 | 40106 048
T4IT 20 | Te92 030 | THITT 047 | T4LS09 016 | T4LS122 041 | T4L5251 0.54 | TeS30 0.23 | 93510 1.88 | T4C164  O.T1 | 4001 017 | 4041 054 | 4502 0.23 | 40160 0.71
T420 015 | 7493 030 | 74178 104 | T4LS10 015 | T4LS123 047 | T4L5253 0.54 | 74532 0.38 | 93512 0.74 | T4CI65  0.77 | 4002 0.17 | 4042 0.54 | 4503 0.36 | 40161 o.71
T2 017 | Te94 0.38 | 74179 10w | T4LS1I 0.17 | 74L5125 0.33 | T4L5257 041 | 74540 0.24 | 93516 185 | T4CIT3 065 | 4006 a7l | 4043 0.54 | 4507 042 | 40162 a7
T423 018 | 7495 0.38 | 74180 0.48 | T4LS12 017 | T4LS126 0.33 | T4LS258 041 | TS50 0.24 | 93541 273 | T4C174 065 | 4007 0.20 | 4044 0.54 | 4508 Lé64 | 40163 (R |
Té25 .18 | T49%6 0.38 | T4181 1.02 | 740513 030 | T4LS132 047 | TELS259 041 | 74551 0.24 | 93542 0.82| T4CITS 065 | 4008 0.65 | 4045 0.89 | 4510 0.59 | 40174 0.65
Ti2 018 | 7497 1.58 | T4182 0.53 | T4L514 0.60 | 74L5133 0.26 | T4L5260 021 | TeSé0 0.24 | 93542 324 | T4C192 072 | 4009 0.27 | 4046 0.63 | 4511 0.65 | 40175 0.65
Té2T 18 | 7107 0.20 | T4184 1.06 | T4L515 015 | T4L5136 0.26 | TALS266 0.27 | 74564 0.24 | 93546 084 | T4CI193  0.72 | 4010 027 | 4047 0.64 | 4512 0.68 | 40192 a7
T30 @15 | T4109 0.22 | T4185 1.06 | T4L520 0.15 | T4L5138 045 | TLSET9 029 | TéS65 0.24 | 93562 L44 | T4C195  0.7] | 4011 oIT | 4048 0.28 | 4516 0.59 | 40193 072
T432 018 | Te120 0.60 | T4188 210 | T4L521 0.15 | TELS139 045 | T4LS283 047 | T45T4 0.36 T4C200 4.08 | 4012 017 | 4049 0.28 | 4518 059 | 40194 .71
T43T I8 | 74121 0.26 | 74190 0.50 | 74L522  0.15 | T4LS151 041 | T4LS290 0.58 | T4STE 036 TéC221 0.96 | 4013 0.30 | 4050 0.28 | 4519 0.30 | 40195 arr
T8 18 | T122 0.27 | 74191 0.50 | 74L526 0.18 | THLS152 041 | T4LS295 0.54 | 74578 0.38 T4Cxx TECR01 0.34 | 4014 0.54 | 4051 0.54 | 4520 0.59
7439 018 | T#123 0.38 | T4192 0.50 | 74L527 016 | THLS153 0.4) | TALS298 0.54 | T4S86 0.3 THCP02 034 | 4015 0.54¢ | 4052 0.54 | 4527 0.71
TH0 0I5 | 74125 0.30 | 74192 0.50 | 74L530 013 | T4LS154 .72 | T4LS365 0.33 | TéS1I2 0.36 | 4C00  §0.20
Téd1 060 | T4126 030 | 74194 0.48 | T4L532 017 | T4LS1SS 0.4) | T4LS356 033 | T45113 0.36 | 74C02 a0
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An in-depth look at

the only”
} ) }

You’re in control 773
by remote control.” - \‘\/
Simply plug in The Controller™
and the BSR System X-10'modules,
and control lights and appliances
anywhere in the house by pressing a

few buttons. So it's easy to take control.

There’s no end to all
of the control you've got.

You can turn on the TV, radio or
stereo in the morning to help you wake
up without getting up from bed. Or at
night, turn on the lights before going
downstairs so you don’t have to fumble
in the dark. Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too.

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
strange noise in the middle of the night,
you can press a button to turn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

BRIGHT ALL LIGHTS ON

existing household wiring to the
module of your choice. The Lamp
Module turns on, off or dims any
incandescent lamp up to 300 watts.
The Appliance Module turns
appliances like TVs, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch.

There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.
Simplicity is built into
the system.

No special wiring is
needed. Simply plug The

Controller Command
Console into any wall outlet
in any room of the house.

Then plug your lamps and appliances
into the appropriate modules. Plug in

4 West 45 Street, New York, N.Y.10036 212-687-2224

ELECTRONICS =~ _

plug-in”"remote control system
iever need for your home.

FUNCTIONS:
'ON AND OFF

= I, \
FUNCTIONS:

ON, OFF, BRIGHTEN
AND DIM

FUNCTIONS:
ON, OFF, BRIGHTEN
AND DIM

the modules. And you're ready to
take control.

BSR X-10 SUPER SPECIAL
DELUXE
ULTRASONIC CONSOLE

REGULARLY $49.95
NOW $29.95

With the purchase of three or more
modules
Modules normally $20.00 ea.
Modules of your choice
3 or more $16.95 ea. 6 or more $14.95 ea.
Ultrasonic Hand Unit

Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
800-223-0474

THE TIMER™ Automatically Prog

Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro-
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.

$74.95 it purchased separately. If purchased
with 3 or more modules $59.95

NEW
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7 B\
The world of
electronics
gee-wizardr

\eger e Acyrrn

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

108 New South Road
Hicksville, N.Y. 11801
\_ j
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A Classroom
In Your Mailbox !

STUDY

Two-Way Radio

THROUGH THE
REVISED

MTI

Home Study Course

Send coupon below for free course outline
No abligation ~— No salesman will call

Professional Tratning in a Unique Career Field

Providing Training 1o the Industry Since 1960

study FM two-way
radio at home!

I am interested in learning more about pro-
fessional FM two-way radio. Please send me full
details on the MTI training program.

[MTI]

Mobile Training Institute
Box 735, Camp Hill, PA 1T7011-U.S.A.

Name
Address
City/State/Zip

e L L T T
(v}
o
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radio products

More information on radio products is available. Use the
Free Information Card inside the back cover.

, model
SA-7010, is a tri-band yagi beam in kit form. The
4-element 20, 15, and 10-meter SA-7010 features
three active elements on each band and has a
separate reflector for correct monoband spacing
on 10 meters. The antenna is said to provide 8.3
dB gain over a dipole and to have a front-to-back
ratio of 25 dB. VSWR is less than 1.5:1 at reso-
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nance on each band. The boom length of this
tri-bander is 16 feet, with the longest element
being 31 feet. Turning radius is 17 feet, 5 inches,
and wind surface area is 5.8 square feet. The
beam is rated for full legal power. Mail order price
of the SA-7010 is $219.95, FOB Benton Har-
bor.—Heath Company, Benton Harbor, M|
49022.

, the Clearchannel Logic Trunked
Radio (LTR), is a two-way FM system that elimi-
nates the waiting time for channel access caused
by frequency congestion. It uses a method of
trunked channel assignment, whereby combining
subaudible data transmissions with voice, every
unit is constantly updated as to system status
and channel availability. The Clearchannel LTRis
a five-channel trunked system, but a digital syn-
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thesizer allows expansion up to 20 channels and
results in a channel-access time of % of a sec-
ond. The system also provides increased privacy
for operators with a microprocessor that func-
tions to exclude other user groups in the system.
It also features dual-diversity antenna switching.
The receiver automatically selects the antenna
with the highest signal level, thereby reducing the
effects of multipath, fading, and dead spots. Sug-
gested retail price is $1833 and up, depending

upon what options are purchased.—E.F. John-
son Co., 299 10th Ave., S.W., Waseca, MN
56093.

, model 444D,
for amateur radio applications, is similar to the
model 444, but offers added features. It has an
impedance-selector switch located on the bottom
of the base that allows selecting either high or low
output impedance and a slide switch for switch-
ing between normal or VOX operation. The mode/
444D also has a momentary or locking push-to-
talk bar, which turns on the microphone and an
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external relay or control circuit by fingertip
action. Other features are a coiled cable, avail-
ability of a personalized nameplate with the ama-
teur's station call letters, and a wiring guide with
instructions for wiring the mike to major brands
of ham equipment. Suggested retail price is
$55.50—Shure Brothers, Inc., 222 Hartrey Ave.,
Evanston, IL 60204.

, the model 580 Delta, covers 160
through 10 meters and has the present six high-
frequency bands plus 10- , 18- , and 24.5-MHz
bands. Features include a low-noise double-con-
version receiver with 0.3 uV sensitivity, 85-dB
dynamic range plus switchable 20-dB attenuator,
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standard 8-pole monolithic SSB filter with a 2.4
kHz bandwidth, optional 200-Hz and 500-Hz 6-
pole CW filters, offset tuning, and WWV recep-

continued on page 96



“You
fiXxTVs...
what brand
shouild |

You’re on the spot.

Any set you tell your
customer about has a
chance of failing sometime.

But though we’re not
saying we're perfect, we'd like
you to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis,
failures are easy to handle.

get!:

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you'll
be ready.

RCA has more than
500 parts distributors
nationwide. We have this
large network because we
don’t want you to have to
wait too long for parts.

We also keep your
inventory expenses lower by
using components instead of
modules, In most circuits.

! ! We know your

customers think you'’re
responsible for everything
about their sets.
Good and bad.
And that’s why we here
at RCA are doing everything
possible to make sure that

when you finish a service call,

e\,el}bod\ s smiling. Your
customer’s happy with your
recommendation.
And you're still the
expert.

RCA IS MAKING

TELEVISION

BETTER AND BETTER.

For your free subscription to RCA COM-

MUNICATOR, our magazine of news and advice for
service technicians, write RCA, Dept. 1-455, 600 North
Sherman Drive, Indianapolis, IN 46201;
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RADIO PRODUCTS
continued from page 94

tion. The model 580 Delta has a power input of
200 watts on all channels and also features
adjustable-threshold ALC and drive with LED
indicator, adjustable sidetone level and pitch,
vernier tuning, and an optional noise blanker. The
model 580 Delta has black and bronze color styl-
ing with a two-piece aluminum case and tilt-up
bail. Price is $849.—TEN-TEC, Inc., Highway 411
East, Sevierville, TN 37862.

ALL-BAND COMMUNICATIONS RECEIVER,
model DX-302 features quartz-controlled fre-
quency-synthesized tuning for accurate coverage
of 10 kHz to 30 MHz in thirty tunable ranges; five
7-segment LED's in a large digital frequency dis-
play indicate the exact frequency tuned.

A two-position IF bandwidth control selects
either a six- or nine-element ceramic filter for

wide or narrow selectivity. All silicon solid-state
circuitry is used throughout for maximum effi-
ciency with minimum noise. Emergency operation
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is automatic, switching over to a battery back-up
if the AC power fails.

ADMANCE IS PROUD
TO INTRODUCE

@ Non-Linear Systems

High Quality Oscilloscopes
Backed by
A One-Year Warranty

*{Exception: model MS-230 is siightly deeper, at 86", and heavier, at 3.6 Ibs.).
VERTICAL

DERLECTION TIME
BANDWIDTH FACTOR

MODE. BASE

M0 Wz m:; mrm 005 s.ic‘ t:.?.:“ Sec/di.
e . m".; w@. m,gc R:o:: Sec.
METS e m".rz w@. 01 g:c lf:ﬁs Sec

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
| 800-223-0474

54 WEST 4510 STREET TR
NEW YORK, NY. 10038 212-887-2224

Call For
Special Introductory
Price Offer

Non-Linear Systems’ trio of mini-
scopes are accurate, affordable,
portable. And there’s one to match
nearly every budget and need.
Standard features on all models
include an input impedance of 1
megohm with 50 pF; maximum in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or — selectable;
graticule (4x5 division of 0.25”
each); dual power sources operat-
ing either internally from recharge-
able lead acid batteries or external-
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9”H x 6.4"W x 8.0”D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 |b. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers. .

The new Touch Test 20 D M M features:

# Built in temperature measurement (including probe;
F* and C®)

« Capacitance measurement

. Valtage (200 MV — 1000V)

® AC Voltage (200 MV — 1000V)

e DC Current (200 pA—10A)

e AC current (200 pA—10A)

© Resistance (200 1 — 20M()

e Diode Test

Also included are a key jack that allows Morse-
code practice by plugging in an optional code
key, a tape-output jack for off-air taping, buiit-in
speaker, external speaker jack, RF gain control,
combination signal strength/battery meter, six-
band RF preselector with calibrated tuning dial,
BFO pitch adjustment, and signal-attenuator
switch. The model DX-302 can receive AM, upper
and lower sidebands, and CW (code) signals. It
will operate from 120 VAC, and 12 VDC or from
eight self-contained *'C"' cells.

The model DX-302 is priced at $399.95.—
Radio Shack, 1300 One Tandy Center, Fort
Worth, TX 76102.

CB ANTENNA, the MR480, is designed for own-
ers of fiberglass RV's and other vehicles with
non-metallic roofs. The MAR480is only 53 inches
high, thus reducing overhead obstruction clear-
ance to a minimum. It combines a base-loading
coil encased in high-impact with plastic with a
white fiberglass whip. The antenna also uses a
slim heavy-duty stainless steel shock spring. The
mounting base is a standard roof-type requiring a
%-inch diameter hole, and is designed to mount

e SRS L
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on fiberglass roofs up to %-inches thick. Comes
with 24 feet of coax cable plus connector. Sug-
gested list price is $45.50.—The Antenna Spe-
cialists Co., Consumer Products Div., 12435
Euclid Ave., Cleveland, OH 44106.

RECEIVER PREAMPLIFIERS, models P-305 and
P-308, are continuously tunable and cover the
shortwave bands from 1.8 to 54 MHz. They pro-
vide 20 dB gain with a dual-gate FET for low noise
figure. The gain and the low noise figure improve
reception on most receivers, particularly on the
higher-frequency bands; added selectivity re-
duces image and spurious response.
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Gain is continuously variable to prevent over-
loading the receiver. A step attenuator is also
provided, along with a selector switch for two
antennas.

The model P-305 operates from a 9-volt bat-
tery and is priced at $77.95. Model P-308 has a
built-in 115-voit AC power supply, and is priced
at $87.95.—Palomar Engineers, PO Box 455,
1520-G Industrial Avenue, Escondido, CA
92025. =



Save on

Scanners!
NEW Rebates!

Communications Electronics; the
world's largest distributor of radio scan-
ners, celebrates Father's Day early with
big savings on Bearcat scanners. Electra
Company, the manufacturers of Bearcat
scanners is offering consumer rebates
on their great line of scanners, when pur-
chased between April 1 and May 15, 1981.

With a scanner, you can monitor the excit-
ing two-way radio conversations of police
andfire departments, intelligence agencies,
mobile telephones, energy/oil exploration
crews, and more. Some scanners can even
monitor aircraft transmissions! You can ac-
tually hear the news before it's news. If you
do not own a scanner yourself, now's the
time to buy your scanner from Communica-
tions Electronics. Choose the scanner
that's right for you, then call our toll-free
number to place your order with your Visa or
Master Charge.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat?350

The Ultimate Synthesized Scanner!
Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
4-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50,118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeéric Display. Push a button—and the Vacuum
Fluorescent Display switches from “numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks, Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/$25.00 rebate
Your final cost is a low $324.00

4-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50,118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now hasthese added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer

Get a coupon good for a $25 rebate when you purchase a
Bearcat 300, 250, 220 or 210XL; $20 rebate on model 180;
$10 rebate on model Four-Six Thin Scan and $5 rebate on
the Bearcat 5. To get your rebate, mail this coupon with your
original dated sales receipt and the Bearcat model number
from the carton to Electra. You'll receive your rebate in four
to six weeks. Offer valid only on purchases made betwen
April 1, 1981 and May 15, 1981, All requests must be
postmarked by May 30, 1981. Limit of one rebate per
household, Coupon must accompany all rebate requests
and may not be reproduced. Offer good only in the U.S.A.
Void where taxed or prohibited by law. Resellers, companies,
clubs and organizations-bath profit and non-profit-are not
eligible for rebates. Employeas of Electra Company, their
advertising agencies, distributors and retailers of Bearcat
Scanners are also not eligible for rebates. Pleass be sure to
send in the correct amount for your scanner. Pay the listed
CE price in this ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with insufficient payments will not be processed
and will be returned.

Bearcat® 250

List price $429.95/CE price $279.00/$25.00 rebate
Your final cost is a low $254.00

50 Channels ® Crystalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one atatime, at
your convenience.

Bearcat® 220

List price $449.95/CE price $289.00/$25.00 rebate
Your final cost is a low $264.00

Aircraft and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz.
The Bearcat 220 is one scannerwhich can monitor
all public service bands plus the exciting AM aircraft
band channels. Up to twenty frequencies may be
scanned at the same time.

Not only does this new scanner feature normal
search operation, where frequency limits are set
and the scanner searches between your pro-
grammed parameters, it also searches marine or
aircraft frequencies by pressing a single button.

Bearcat® 210XL

List price $349.95/CE price $229.00/$25.00 rebate
Your final cost a low $204.00

18 Channels ® 3 Bands ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz

The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

NEW! Bearcat® 160

List price $299.95/CE price $189.00/$20.00 rebate
Your final cost is a low $169.00

16 Channels ® 3 Bands ® AC only ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz.
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcat features such as Priority, Direct Channel Access,
Dual Scan Speeds, Automatic Channel Lockout, Scan
Delay and Auxiliary. All this performance in sleek,
ccntern;!:crary styling. And at a price so low, it astounds
even usl

Bearcat® 5

List price $134.95/CE price $94.00/$5.00 rebate
Your final cost is a low $89.00

8 Crystal Channels ® 3 Bands ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is avalue-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

s ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your final cost is a low $114.00
Frequency range: 33-47, 152-164, 450-508 MHz
The incredible, Bearcat Four-Six Thin Scan” is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 1! Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).
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Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 6-channel, 3-band scanner!

The Fanon Slimline 8-HLU gives you six channels of crystal
controlled exci it Unigue A ic Peak Tuning Circuit
adjusts the receiver front end for maximum sensitivity
across the entire UHF band. Individual channel lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% x6% x 1! Includes rubber ducky antenna.
Order crystal certificates for each channe! Mnade in Japan.

Fanon Slimline 6-HL
List price 5149 95/CE price $89.00
&-C. | per at $-ch, }
Frequency range; 30-50, 146-175 MHz

If you don't need the UHF band, get this model and save
money. Same high performance and features as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON SCANNER AGCESSORIES
SCMA-6 Mobile Adapter/Battery Charger.......... ;
CHB-6 AC Adapter/Battary Charger ., .
CAT-8 Carrying case for Fanon w/Belt Cllp
AUC-3 Auto lighter adapter/Battery Charger. .

cost!

...$15.00

OTHER SGAHHERS l ACCESSOBI’ES
Ragency': M400 Scanner..

* M100 S
Regency® R1040 Scanner.
SP50 AC Adapter ........
SP51 Battery Charger............oocoo iioiiin
SP58 Carrying Case for Bearca! 4-6 ThinScan™ ...
FB-E Frequency Directory for Eastern U.S.A. ......
FB-W Frequency Directory for Western U.S.A. .
FFD Federal Frequency Directory for U.S.A. ...
MK350 Mobile mounting kit for Bearcat 350
B-4 1.2 V AAA Ni-Cad's for ThinScan™ and Fanon .
A-135cc Crystal certificate...............ociiiain ..$3.00
Add $3.00 shipping for all accessories ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itis essential thatyou use an externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #AB0 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #AB3 is a % inch hole mount. Order
#AB4 isa% inchsnap-inmount,and #A70isanall band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Be sure to calculate your price
using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
billing. All sales are subject to availability. All sales on
accessories are final. Prices, terms and specifications
are subject to change without notice. Out of stock items
will be placed on backorder automatically unless CE is
instructed differently. Most products that we sell have a
manufacturer's warranty. Free copies of warranties on
these products are available prior to purchase by
writing to CE. International orders are invited with a
$20.00 surcharge for special handling in addition to
shipping charges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please. Non-certified and foreign
checks require bank clearance.

Mail orders to: Communications Electronics]’
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics?
tBearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
{ Regency is a federally registered trademark of Regency
Electronics Inc.

Copyright°1981 Communications Electronics™

master charge

™

@ COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S A
Call TOLL-FREE (800) 521-4414 oroutside U.5.A_(313) 994-4444

We’'re first
with the best.’
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MORSE & RTTY DECODERS
continued from page 64

special SWL model with extra shielding
to prevent the microprocessor hash
from getting into your receiver’'s cir-
cuits. That is particularly important,
because hash is a common occurrence
in microprocessor-based equipment,
even personal computers.

The second kind of system utilizes a
group of circuits that convert the de-
coded CW and RTTY signals to a video
signal for display on a video monitor
(See Fig. 2-b). A video display can
make for easier understanding of the
signals being monitored, especially
when compared to LED displays. First
of all, you don’t have to watch the unit
constantly to see the message. With a
video unit, the screen fills up with up to
25 lines of text so you can let several
lines accumulate while attending to
something else, then read the text be-
fore it moves off the top of the screen.

Second, under different signal con-
ditions (fading, severe adjacent signal
interference, atmospheric static, etc.),
having several lines of text in front of
you helps you fill in the characters or
words that may become garbled in the
decoding process. The more data you
can see at one time from an unknown

9 reasons why
the real pros

prefer Endeco
desoldering —ﬂ)
irons

2. Flexible,
burn resistant
Neoprene

. cord set

1. Operates at 120v,
40w, Idles at 20w
for longer tip life
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unbreakable
polycarbonate
handle u

4. Exclusive
bracket
insures
alignment, R

5. Safety light
in handle
o\ B

. construction
Rt e 1. Temperature
8. Eight tip sizes. control.
Comes with Low, high
.063 1.D: or off.
9. Converts to soldering iron
with Y%4" shank type tip
See your distributor or write . . .

Enterprise Development Corp.

5127 E B5th St = Indianapolis IN'46220
PHONE (317) 251-1231
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station, the quicker you will be able to
identify it and determine the kind of
messages it is sending. And, seeing
RTTY messages in their original “‘page™
format, with indentations, line spaces,
and columns can help you decipher the
transmission.

Some video decoders require a
separate demodulator between the re-
ceiver audio output and the decoder in-
put. While there are many demodulators
on the market, most are targeted for
amateur radio use, as part of a com-
plete terminal unit containing a fre-
quency shift keyer for transmitting. Be-
cause hams send RTTY mostly in 170-
Hz—and sometimes in 850-Hz—shifts,
many terminal units have only two shift
selections from the front panel (though
they may be adjusted to different shifts
internally).

For utility DX’ing, however, you will
want to have all three common shifts
readily available for trial-and-error tun-
ing. Therefore, if you choose a system
requiring a terminal unit, make sure it
has all three shifts selectable from the
front panel, as on the HAL Communica-
tions ST-6K kit of ST-6000 units.

If you prefer to avoid a terminal-unit-
based system, the Info-Tech model

SOME PRODUCT SOURCES

For more information, circle the
corresponding number on the free
:ntormation card in the back of this
ssue.

Gilfer Shortwave

P.O. Box 239

Park Ridge, NJ 07656
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HAL Communications Corp.

Box 365

Urbana, IL 61801
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Digital Electronic inc.
(Info-Tech Electronic Equipment)
1633 Wisteria Court

Englewood, FL 33533
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Kantronics

1202 E. 23rd Street

Lawrence, KS 66044
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Macrotronics, Inc.

1125 N. Golden State Bivd.

Suite G

Turlock, CA 95380
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Microcraft

P.O. Box 518

Thiensville, W| 53092
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Xitex Corporation

9861 Chartwell Dr.

Dallas, TX 75243
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M-200F video converter has a three-
shift demodulator and many other fea-
tures built into its desk top cabinet. The
only connections required are to the re-
ceiver's audio output and to the input
of a video monitor. The M-200F also
has outputs cabable of driving an RS-232
serially-interfaced printer. A hard copy
of a transmission may be of value in
evaluating the text. But be careful to re-
tain it for your own information only.

If you own a personal computer
(TRS-80, Apple, PET, Sorcerer, etc.),
you already have a major portion of the
third kind of CW/RTTY decoder, com-
puter peripherals (see Fig. 2-c). That
group is made up of plug-in hardware
additions to your computer, and pro-
grams (normally on cassette). Sources
for this type of equipment include Xitex
(hardware only) and Macrotronics
(hardware and software). Because
those systems were designed primarily
for amateur radio use, the hardware
and software is capable of producing
electronically generated CW and RTTY
for a ham transmitter. That is some-
thing to keep in mind if you have your
eye on a ham ticket. For utility DXing,
however, you will also need a receiver
demodulator to make sure that all three
RTTY shifts can be copied.

Valuable guide books

No CW/RTTY DX’er should be with-
out two books available from Gilfer
Shortwave. The Confidential Frequency
List ($6.95) lists thousands of loggings
and International Telecommunications
Union registrations of CW and voice
utility stations. Arranged by frequency,
the list provides each station’s call sign,
location, transmitting power, and the
nature of the transmissions.

The Guide To RTITY Frequencies
($8.95) lists the same data for RTTY
stations (yes, there is a bookful of
them). The guide begins with an excel-
lent introduction to RTTY DX’ing and.
a discussion of the other codes in use
on the bands by veteran DX'er Webb
Linzmayer. Both volumes are invaluable
aids in identifying stations by frequency.

Utility monitoring, in any mode, is
fun, and gives shortwave listeners a dif-
ferent perspective on the use of avail-
able spectrum. After listening for only a
short while, and hearing how much of
the world’'s communications takes
place in the hf bands, you will see why
frequency allocations were guarded
jealously at the 1979 World Administra-
tive Radio Conference. Because of the
wide diversity of CW and RTTY com-
munications in process 24 hours a day,
hunting through the bands for ‘‘un-
listed”” and ‘‘secret’ stations is a
thrill we can all enjoy. R-E
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Phase-controlled regulators. How they work and how to ser-

vice them.

I've had several questions about the
phase-controlled regulator circuit used in
the RCA CTC-58 and similar RCA chas-
sis. The most common question is, “What
do they mean, phase-controlled?” It's an
appropriate name and if we look at some
older circuits, it's easy to see how they
work. Older voltage-regulator circuits
frequently use SCR’s triggered by a pulse
at various points in the cycle. The circuit
is turned on by a pulse from an error-
amplifier and turned off by feeding the
SCR rectified AC. When each AC pulse
reaches zero, the SCR turns off. That’s
used in 60-Hz circuits.

150V
{ POWER SUPPLY

LOAD
HORIZ DUT
Q40

JACK DARR, SERVICE EDITOR

The RCA circuit works in exactly the
same way, but it works on the horizontal-
scan frequency. The circuit is turned on
by a pulse from an error-amplifier, but
since the SCR is fed DC, it needs a turn-
off pulse. That pulse is taken from a spe-
cial winding of the flyback and is nega-
tive-going at the SCR anode.

What the circuit does is regulate the
DC voltage supply to the horizontal-out-
put stage. That type of circuit can react
much faster than the 60-Hz type due to
its higher operating frequency. One thing
common to all solid-state horizontal-out-
put circuits is this: If the DC-voltage sup-

REGULATOR
CONTROL-
CIRCUITS

©

ply is held constant at all times, all of the
outputs (high voltage, sweep, boost, and
the flyback-derived low-voltage DC sup-
plies for the rest of the set) are held at the
correct level.

The SCR controls the charging of a
capacitor that is shunted by a small wind-
ing on the flyback. The SCR charges the
capacitor at various points during the
scan. At the end of scan the SCR is
turned off by a negative pulse that is
developed during retrace. So, it actually
regulates the DC voltage supply for each
horizontal line of scan.

At start of scan, the SCR is off. It’s
turned on by a pulse from the pulse trans-
former. That transformer is fed by an
“oscillator switch” (actually a Schmitt
trigger). The Schmitt trigger in turn is
controlled by a frequency control stage
that, in turn, is controlled by the voltage
sensed from the + 110-volt supply line to
the horizontal output transistor. Figure 1
shows a partial schematic of that circuit.
The voltage sensor reads the DC voltage
at the start of each scan line. When it has
dropped far enough (very little!) it turns
the SCR on. That discharges the capaci-
tor into the supply circuit and pulls the
voltage up to normal. The winding on the
flyback and the capacitor form a parallel-
resonant circuit, probably at the hori-
zontal frequency.

Note that the SCR “switch” is in series
with the flyback-winding. While the SCR



is turned off, the capacitor charges from
the +150-volt line. The switch *closes™
and discharges the capacitor into the
-+ 110-volt line. Backtracking a bit, the
longer the switch is open, the more ener-
gy is fed to the capacitor; shorter off-time
means less energy in the capacitor, and
reduced output voltage.

Where would you start to service that
circuit, with a dead-set condition (noth-
ing working)?

The best thing to do is to make all the
stock tests. See if the +150-volts DC is
present at the output of the bridge rectifi-
er. That is not isolated from the AC line
so an isolation transformer is necessary
for testing all of those sets. If the +150-
volts is there, but the set still does not
work, check the horizontal oscillator.
That circuit must be running. Remember
that the voltage regulator is controlled by
horizontal-sync pulses and those must
come from the oscillator to begin with.

If the oscillator isn’t running, check the
DC-voltage supplies to that module. The
CTC-58 (and several other RCA chassis)
uses a “start-up” circuit. That is in the
low-voltage DC power supply. It is actu-
ally another pulse-operated circuit. When
power is applied, current flows from the
rectifiers, through the primary of the
start-up transformer T201 (see Fig. 2,
adapted from the RCA schematic), and
charges filter capacitor C304 (800 unF).
That causes a pulse of current in the sec-
ondary of T201. The current pulse is rec-
tified by the start-up diodes. The result-
ing DC is fed to the horizontal-oscillator
stage, giving it enough voltage to start.
The oscillator starts instantly and keeps
running for a few cycles.

That is enough time to get the hori-
zontal-output stage going, and the fly-
back develops the normal operating volt-
age for the oscillator. Blocking diodes are
used to keep the operating voltage out of
the start-up circuit.

To check problems in the start-up cir-
cuit, hook a DC voltmeter to the +27-
volt DC source for the start-up circuit.
With the set cool and C304 discharged,
turn the set on. You should see a momen-
tary kick of the meter needle. (Use an
analog meter for that.) If that kick
doesn’t appear, check the three start-up
diodes: CR302 for +22 volts; CR303 and
CR305 for +27 volts; and the blocking
diodes, CR301 and CR304. Check reser-
voir capacitor C303 (22 uF) to see if it is
open or shorted.

For testing, the oscillator circuit may
be started, with the power on, by applying
an external voltage (22—27-volts DC) to
the +27-volt start up point. That is ter-
minal 6 on the MDL-001 module, and it
is accessible from the back. Be sure to put
the negative lead of the external voltage
source to the ““cold”” main-chassis ground
and not to the non-isolated ground of the
input power supply! Note the dual
grounds shown in the schematic; the tri-
angles indicate the non-isolated hot

grounds, and the three-horizontal-line
symbol is the cold or chassis ground. All
DC voltages on the chassis must be refer-
enced to the chassis ground. If the prob-
lem is in the start-up circuits, when the
external power pulse is applied, the set
will start up and keep working.

Possible problems in the horizontal-
output stage can be checked by pulling
the yoke plug, which is interlocked to the
B+. Doing that opens the B+ supply to
this stage. Take some resistance readings.
The resistance from the case of the hori-
zontal-output transistor to chassis ground
must be at least S0K ohms. If it’s lower,
replace the horizontal output transistor
and repeat the test. If it’s still low, check
the damper diode.

If the +150-volts DC isn’t present,
check fusible resistor RF201 (3.9 ohms)
in the input to the bridge. If that is open,
check all the diodes in the bridge, and the
filter capacitors, for shorts. Everything
here is referenced to the Aot ground.

The MDR-001 regulator module con-
tains the error-amplifier, frequency-con-
trol stage, and the shutdown stage. There
are several very critical components used
here, especially in the voltage-sensing cir-
cuit, and RCA recommends that the
module be replaced rather than repaired.

Actually, there isn’t anything really
new in the phase-controlled regulator cir-
cuit—only the frequency and application
differ. It does work very well, as long as
all of the parts are good! If you run into
what seems to be an unusual problem, sit
back and think, then start testing to nar-
row down the number of possible causes
for any fault you see. That works for a lot
of other problems, too! R-E

service
questions

GREEN PICTURE

When this Magnavox T-995 is turned on
the picture is OK. After only a short time,
it turns green. Controls have no effect. On
my test jig, it works very well. Back in
cabinet, same thing. Why?—F.K., Pitts-
burgh, PA.

The crystal ball says that you have a
heater-cathode short in the green gun of
the set’s picture tube. That is evidently a
hot short which does not show up when
the tube is tested cold. (If it works on the
jig, there is nothing wrong on the chas-
sis!) Try this: get a picture tube brighten-
er of the isolating type. Set it to isolate—
not brighten—install it. That can help,
and it is about the only thing that will,
aside from a new picture tube.

NO COLOR
I've got a problem. This is a hotel-motel
GE, and the number seems fo be CBR630
or EN-609. No color, but good black-and-
white picture. No DC voltage on grid of

r
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Send my free Heathkit Catalog now.
| am not currently receiving your catalog.
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Electronics Paperback Books
W Quality Paperbacks at Affordable Prices

To order from this ad: Check off the books you want. Total the prices. Add in I
shipping. NY State residents add Sales Tax. Total it up, enclose your check I
and mail.

Radio Circuits Using IC's $3.50

Single IC Projects $3.95

IC 555 Projects (Expanded Edition) $4.50

28 Tested Transistor Projects $3.50

Electronic Calculator Users Handbook $2.95

Handbook Of IC Audio Preamp and Power Amp Construction $3.24
50 Circuits Using Germanium Silicon and Zener Diodes $2.25

50 Projects using Relays SCR's and Triacs $2.95

Digital IC Equivalents and Pin Connections $6.95

Linear IC Equivalents and Pin Connections $6.95

50 Simple LED Circuits $2.25

How To'Make Walkie-Talkies $3.50

Popular Electronic Projects $3.50

Electronic Music and Creative Tape Recording $3.50
Projects In Opto Electronics $3.50

How To Build Your Own Metal & Treasure Locators $2.95
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the 6M11 burst-gate tube. Should be
—120 volts. Where does it come from?—
R. K., Marina, CA.

My GE index shows that a “CBR630”
is a KD chassis. The “EN-609" is a run
number, and not significant otherwise.
Bias voltage on burst-gate; I finally re-
membered a quirk in the KD’s. The gat-
ing pulse to the 6M11 is fed through a
neon lamp! If this lamp is bad, no burst,
and no color. The lamp is on top of the
chassis, near the 6M11, and must glow
when the set’s working. If the bulb is
blackened, replace it. Shown as NE-85/
35AH but I have used plain old NE-2's
here with good results. You can do that
by clipping the leads to the old one close
to the glass, and then tacking the new one
in, Caution: Some of those do not use the
neon lamp; if so, trace gating pulse back
to flyback winding.

BURNING DIODE

You hit the nail on the head with a prob-
lem in this Sears 528.4196; it was diode
D773. | replaced it with a fast-recovery
type and the set worked perfectly. (Sears
had changed the part number!) (Editor’s
note—That happens! In many cases, such
diodes are not identified as fast-recovery
types. In all of those circuits, all diodes
MUST be fast-recovery.) Now, I've got a
similar problem on the same chassis!
Diode D774 (shaping diode on horizontal-
output collector) burnt up and the hori-

zontal-output transistor shorted. | re-
placed it along with C782, C710, and C779.
Now the new D774 burns up in a few sec-
onds. Can you rub the crystal ball?—J.P.,
Hollywood, FL.

As mentioned above, Sears often is
confused on those diodes. It sounds as if
the replacement you got was a plain
diode. Try using one that you know is the
right type; RCA has a whole page of
them in the RCA SK Series Replace-
ment Guide. Just for luck, you might try
using a new type that RCA has just devel-
oped. That is a “special high-voltage
diode”, part number 142569. A friend of
mine found retrace diodes burning up in
one RCA. Finally got hold of that high-
voltage diode and it held up. If it'll stand
up there, it should in your application.

PICTURE TUBE BURNOUT

I've got a problem; this Panasonic
black-and-white T125A has burned out
two picture tubes in less than three years.
I figured that something should be wrong,
at that rate! Tube gets gradually weaker
then is exhausted. What's causing it?—
K.W., New Carrolton, MD.

Well, that is an unusual problem. In
older sets, the picture-tube heater voltage
was from a transformer, and couldn’t go
too high. However, in some of the late
sets, the heater of the CRT is fed from a
winding on the flyback. So: If the DC
voltage regulator isn’t working properly,

that could easily be putting much too
high a voltage on the tube and causing the
short life.

From some of the DC voltages you
included, I suspect that that is what has
happened. Go through that whole volt-
age-regulator circuit and find ous why it
won'’t hold the voltages down tc the nor-
mal level. Likely suspects would be leaky
transistors, drifted resistors, etc.

NO PIX, NO SOUND

There’s no pix and no sound in this
Sears 528.42000400 chassis. Cusiomer
says it started as small picture with no
sound. | replaced the power-supply mod-
ule. Now I get a heavy hum and L101 geis
very hot, but still no picture or sound.
Need help/—F.K., Pt. Hope, Mi.

L101 is a choke in the +114-volt out-
put. If it’s heating with those symptoms,
something is loading it very heavily. Note
one thing: The 1.5-amp fuse in that line
does not blow out. If the short were in the
loads, it would; so, something’s happen-
ing before the DC gets that far.

There is a 1400-uF electrolytic capaci-
tor, C103. That is not on the power sup-
ply board; it is on the output side of L101
and before the fuse. From the symptoms,

I'd say that that capacitor is shorted very
badly. Check it.

HOT RESISTOR
I asked about a hot resistor in a Magna-



Beckman brings a True RMS capability
w dimension to hand held
Digital Multimeters

at an affordable price

Now you can measure the exact power content
of any signal — regardless of waveform. Beckman
delivers the new TECH™ 330 multimeter with
true RMS capability and many more fine
performance features for just $210.

Unlike most multimeters calibrated to read only
the true power content of sine waves, the
‘ TECH 330 extends its true RMS capability to

give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circuit
generating a non-sine signal.

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that’s
not all you can expect from Beckman’s
top-of-the-line multimeter.

Measurement Comparison Chart

Average

Wavelorms Beckman Correct
(Peak = 1 Volt) Responcing | TECH 330 | Raading
loter
Sine Wave
T T 0.707V 0.707vV 0.707V
S A L e A
Full Wave Rectilied Sine Wave
— e = =N s 0.208V 0.707V 0.707v
0 VYNV VY VYV
Hall Wave Rectlified Sine Wave
o.382v 0.500V 0.500V

T T
I = i

Square Wave
r [alnlia nonn 1.110v 1.000V 1.000V
o (MLTLALLLAL ALy

Triangular Sawtooth Wave
RN AR AR A A AL 0.545V 0.577V 0.577V

You also get 0.1% basic dc accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test function, 22 megohm dc input
impedance, and an easy-to-use rotary switch.

With so much capability in hand, you’ll be able
to depend:on the TECH 330 for a long time.
That’s why Beckman designed it tough enough
to go the distance.

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And to further ensure
reliable, trouble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding, 2000-hour battery life, gold switch
contacts, and fewer electronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman’s complete line of digital multimeters,
starting at $120.

For your nearest distributor, or a free brochure:
CALL TOLL FREE
24 HOURS A DAY, 7 DAYS A WEEK
1-(800)-821-7700 (ext. 517)
in Missouri 1-(800)-892-7655 (ext. 517)

BECKMAN
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vox T-940. It was R302 on Sams Photo-
fact No. 1144. You suggested that an
open capacitor on the load side might be
allowing a high pulse-current through it.
The DC current load was normal. I
checked C107 and it was OK. However,
there was a very high 120-Hz ripple on
the B+. The input-filter-capacitor
C105A was found to be open.—K.W.
Yost, Marysville, MI.

ARCING

1 asked you about arcing in a Zenith
25DC56. You said to space off the metal
shield near the ultor button. That didn’t
help. You also mentioned a possible open
shunt-capacitor on the horizontal-output
stage. There were two of those capacitors
and one of them was open! Replacing
those, the high-voltage went down to nor-
mal and the arcing stopped. Thanks for
the help.—James Grillo, San Francisco,

EQUIPMENT REPORTS
continued from page 44

matching transmitter, it is handy during trans-
ceive functions. The model R7 RIT circuit
permits excursions =+ 3 kHz without touching
the main tuning knob. Preselector tuning is
never required in any mode.

Another feature of the model R7 is a
“store” function. Drake calls that feature a
“visual scratch pad™ as it lets you store your
operating frequency and then tune elsewhere
in search of a signal. If you wish to return to
your original frequency, it can be displayed on
the readout allowing you to retune with a min-
imum of guesswork. That feature is particular-
ly useful for network operation where stations
often move off frequency for a short time.

The model R7 tunes through its ranges in
500-kHz increments. The frequency is selecta-
ble both by a rotating switch and by pushbut-
ton UP and DOWN commands. For users who
desire fixed-frequency (crystal-controlled) re-
ception, an auxiliary control board (4UX-7) is

Designed for flexibility, a six-position anten-
na switch lets you interconnect converters,
antennas, or an external receiver.

Up to eight fixed frequencies may be switch-
selected from the front panel when you use the
optional auxiliary frequency boards. Four
AGC release times (0, 0.075, 0.4, and 2 sec-
onds) can be pushbutton-selected.

Without an antenna attached, a few spurious
signals were detected but they were all low
enough in level to pose little threat to effective
reception. The spurious signals were especially
noticeable below the standard broadcast band
and were apparently caused by the rectifier
circuit. A good antenna however, should pro-
vide adequate signal levels to override these
low-level phantom signals.

Our overall estimate of the receiver is posi-
tive. With manufacturing costs spiraling up-
ward, it is a real challenge for manufacturers to
provide an outstanding piece of equipment at a
reasonable cost. Drake seems to have managed
with their model R7 receiver. The model R7
sells for $1449 from R.L. Drake Co., 540

CA. R-E available at extra cost. Richard St., Miamisburg, OH 45342. R-E
HI FI NOISE FILTER
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FIG. 177—PARTS PLACEMENT guide for the rear PC board. Capacitors C601 and 602 are mounted on

the foil side of the board.

noise filter and shallow-slope expand-
er) once they are set for your system.

The noise-filter sensitivity should be
adjusted so that there is an adequate
change in bandwidth during musical
transients. That is the most difficult
part; you should experiment by watch-
ing the display and listening carefully
with the NOISE REDUCTION control at its
maximum setting and the THRESHOLD
control at its minimum setting. If you
set the sensitivity too high, you will
hear noise come and go during ‘‘un-
spectacular’’ musical passages—a sign
that the ASRU is working too hard.

If the sensitivity is set too low, you'll
hear normal signals being rolled off too
much. Don’t be fooled by the apparent
lack of treble—it’s there, but people
who habitually listen to recorded music
often feel it’s reduced when listening to
a system with noise reduction.

It's possible to set the sensitivity of

FIG. 18—COMPONENT SIDE of the front and
rear PC boards. The two boards are connected
by 12-conductor ribbon cable.

the unit high enough to make the noise
in the signal cause the bandwidth to
open up too easily. If that happens, ad-
vance the THRESHOLD control until,
during a silent passage, the lowest LED
of the display flickers occasionally.
The NOISE REDUCTION control setting
is largely a matter of personal taste.
Start with it turned about three-quarters

of the way up, and listen carefully when
the bandwidth is reduced.

The expander’s SENSITIVITY control
should be set so that the right-hand
(highest) LED flickers during peaks.

After everything has been adjusted,
you may still have to reset the expand-
er’s sensitivity from time to time for
use with different sources (e.g., if the
tuner’s output level is higher than the
phono’s). The THRESHOLD setting may
also have to be changed, depending on
the amount of noise in your program
material. For very noisy material, re-
duce the noise-filter sensitivity and in-
crease the noise reduction to maximum.

You now have a top-notch signal pro-
cessor that will greatly enhance your
listening pleasure. Use it well!

Acknowledgement

The concept of the spectral-tracking
loop for noise reduction was invented
by Fred Ives of Hewlett-Packard Com-
pany while at MIT. Pat Bosshart of
MIT also worked on the concept and
introduced it to me. R-E
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SATELLITE TELEVISION

SATELLITE television...Howard/Coleman boards
to bulld your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

SATELLIFEVISISN

'We manufacture the highest spec 3-meter dala & video
dish in the world 41db gain! We alsc sell direct. ;
immadiate delivery or you pick up. Complete Y
details including sateliite TV information, BU
llmmT service and discount schedule. Send E
512& otpo.ln &htndlln% piR

c.mlborry Flon-cl 32707

Enjoy Satellit TV Now

Better than Cable TV—OQOver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 11in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.0. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,

P.O. Box 219-E, Maitland, Florida 32751

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver |ets you get
aver 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all
i the facts, Inexpensive dishes, feeds, telem-
1= etry software, kits and more. Recom-
mended reading by NASA, The Office
of Consumer Affairs and quality com-
panies like Rockwell/Collins. Send

$7.95 today!

24-hrs. C.0.D. Hotline
(305) 339-7600

b SPACECOAST '

RESEARCH CORPORATION

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the

SATELLITE TV antenna direction, elevation,
range to all 157+ geostationary satellite posi-
tions, present and future, visible your unique
location; one degree increments, horizon to hori-
zon. Send lat/long and $10.00 to: PPI, Box 74-RE,
Mobile, AL 33601

ANTENNA azimuth and elevation for all geosta-
tionary satellite locations. $4.00 for Western
Hemisphere satellites. $6.00 for satellites within
your horizon. Send accurate lat/long. DAVID
FREY, Box 2591, Satellite Beach, FL 32937

CLASSIFIED COMMERCIAL RATE (for firms or individuals offerin
vices). $1.65 per word prepaid (no charge for zip code) . .

commercial products or ser-

. MINIMUM 15 WORDS. 5% discount

for 6 issues, 10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at

10¢

per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.0. BOX

ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSINES S-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligible.
Free sample newsletter. Write: ULC, Box 179-CU,
Clarkston, GA 30021

PROJECTION TV . . . Make $200.00+ per eve-
ning assembling projectors . . . Easy . . . Re-
sults equal to $2,500 projectors . . . Your total
cost less than $15,00 . . . Plans, lens & dealer’s
information $14.00 . . . lllustrated information
free. . . MACROCOMGHX, Washington Cross-
ing, PA 18977

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equipment. Training provided. Phone
(312) 583-6565. Write: LAKESIDE, 4071 N. El-
ston, Chicago, IL 60618

FOR SALE

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

SHORTWAVE radio converter—installs in min-
utes. Hear world wide broadcasts while,you drive.
Free information, McCULLOCH ELECFRONICS.
Drawer 1325, Starkville, MS 39759 |

RESISTORS "W, 'aW 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

LAMPKIN 107C/case, mint condition, FM two-
way Instruments & manuals. Phone or write SASE
for details. L. ENGSTROM, Rte. 7, Box 11E, Les-
lie, AR 72645 Phone (501) 447-2738

MNOSTALGIA crystal radio. Expertly constructed.
Traditional style. High quality performer. Com-
pletely assembled. Earphone included. $30.00
postpaid USA. Free flyer. BOB RYAN, PO Box
3039, Dept. R., Anaheim, CA 92803

PICTURE tube rebuilding equipment— we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

PET 2001 Christmas gift still in box, have no use,
make offer. K. STEINER, 1921 W 45 Ave., Gary,
IN 46408

END adjacent channel interference on your TV
set. Unique device enables your ordinary set to
separate all channels completely. Makes new
programs available. Complete plans, $5.00. REL-
TRON, Box 91103, Cleveland, OH 44101

TEST equipment lowest prices B&K Leader, Hita-
chi, Viz, Beckman, OK Tool, Blonder Tongue,
RCA parts transistors others, write call collect L.1.
ELECTRONICS, 981 Sunrise Highway, Bay
Shore, NY 11706. 516-666-7360

CP/M software 40% discount special send SASE
to: RR & B Inc., P.O. Box 178, Ketchi, KS 67067

DELTA CAPACITIVE DISCHARGE IGNITIONS.
New, fully assembled, factory guaranteed.
MK10B, $41.50. MK10C, $43.88. Tristar T-500
$39.00. T-Max $42.00. PPD domestic, Canada.
SIEVERTS ELECTRONICS, P.O. Box 171, W.
Campton, NH 032228

TELEPHONE on/off cutton—press to turn off
bell—caller hears ring, you hear silence. Intimate
moments, naps etc. Shuts off one phone. All nor-
mal phones. Instructions. Satisfaction or money
back. Send $5.95. THE ARMCHAIR EMPORIUM
Ltd. 825 Surrey Ln. Dept RE1, Algonquin, IL
60102

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

ELIMINATE fading from your shortwave receiver.
New device. Powered by radio's own supply. No
drop-outs, no jolting volume surges. Complete
plans, $5.00. INTERTECH, Box 25568R, Cleve-
land, OH 44125

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

The Original FCC Tests-Antwars sxam manual
that prepares you at homs for FCC First and
Second class Radiotelephone licenses. Newly
revised multiple choice exams cover all areas
ested on the sctual FCC exam, Plus “Self-
Study” Ability Test. Proven! 9,95 postpaid.
Meoneyback Guarantes.

co rnmanp PHO DUCTIOHS '

Radin

P.0. Box 26348 ¢

MICROWAVE TV antenna. MDS designed yagi.
18 dB gain $39.95. Details, plans and tech. data
for same $3.00. BETA DESIGN GROUP, POB
164, Airway Heights, WA 89001

SURPLUS catalog 8,000 items: electronics, ste-
reos, speakers, alarms, tools, games, solar auto-
home, 8 issues $2.00. BNF (R), 119 Foster St.,
Peabody, MA 01960

LASER handbook with burning, cutting, Ruby
Reds, Co's, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

CHEMICALS, apparatus, project books, wide se-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St., Nashua, NH 03060

“THE Intelligence Library” technical secrets.
Books on Electronic Surveillance, Lock-Pick-
ing, Demolitions, Covert Sciences, etc. One dol-
lar. (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulvard, Flushing, NY
11354

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, inter-
ference filters, VOX, how-to books, plans. Cata-
log $1. CB CITY, Box 31500RE2, Phoenix, AZ
85046

PLANS & KITS

EPROMs erased and reprogrammed for 1¢ per
byte. Copies made for $2.00. Send 25¢ for
detalls: RDO ENTERPRISES, PO Box 187,
Springfield, MO 65801

AUDIO stylus timer kit, pink noise kit, IC's for
sale. Send SASE to TOLECO, Box 401, Kingston,
WA 98346

STEPPING motor evaluation kit contains quality
Airpax stepper motor (960 steps/rev), versatile
driver control board for manual or computer
operation, and instruction handbook. Ideal for
robot bullders, computer hobbyists, experi-
menters, etc. $?4 69 postpaid. Call or write
SPARKY ELECTRONIC SYSTEMS, INC., Dept
RE-2, 64-62 Dry Harbor Road, Middle Village, NY
11379, 212-894-3000

San Francisco, CA 94126 -
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RADIO-ELECTRONICS

BUILD a frequency standard as accurate as
WWV. Use to verify accuracy of your frequency
counter. Complete circuit $8.00. Send stamp for
kit information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

ALL TV tuners repaired $11.95, also rebuild TV
modules. Fast guality work. MIKE'S TV TUNER
SERVICE, Box 187, Bean Station, TN 37708.
(615) 581-6393, call anytime

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. MENTER S

EQUIP

Average 1 minute Saturday call is Z1¢,

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

DECODE Morse and RTTY signals off the air with
new Morse-a-Word or RTTY reader. Morse key-
board also available. Kits or factory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville,
WI 53092 (414) 241-8144.

PCB as low as 15¢ sq-in. Free drilling. INTERNA-
TIONAL ENTERPRISE, 6452 Hazel Circle, Simi
Valley, CA 93065

2716 EPROM $11 programmer, hardware soft-
ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

KILL obnoxious loud TV commercials automati-
cally. Complete plans, $5.00. BRIDGES, 1248 N.
Denver, Tulsa, OK 74106

UNUSUAL electrical, electronic testers. Analog,
digital and indicators. Hobbyist, professional.
Free catalog. BLUFFTON PRODUCTS, INC., 115
Poplar Road, Bluffton, OH 45817

BOOST CB/HAM modulation/range. Free plans/
kits catalog. “SKIPPER"”, Box 130-F4, Paradise,
CA 95969

MICROCOMPUTER service. Maintenance and
repair for all microcomputers and peripherals.
Fast. Reasonable. PRAIRIE MICRO CLINIC, Box
325, Herington, KS 67449 (913) 258-2179

TRS-80 color computer complete 16K memory
conversion kit for 4K system $59.95, instructions
only $12.00. CULPEPER COMPUTER 502-C
South East St, Culpeper, VA 22701

PROJECTION TV. . . . Convert your TV to pro-
ject 7 foot picture. Results equai to $2,500 pro-
jector. Total cost less than $20.00. Plans & lens
$16.00. lllustrated information free. MACRO-
COMGH Washington Crossing, PA 18977

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

HIGHLY

PROFITABLE ONE-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-L, Box 248,
Walnut Creek, CA 94597.

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

2304 MOD 2 (Basic [/ Pre-amp) $79.85
2304 MOD 3 (Hi-Gain Pre-amp) $89.95

POWER SUPPLY FOR EITHER MODEL ABOVE
IS AVAILABLE COMES COMPLETE WITH ALL
PARTS, CASE, TRANSFORMER, ANTENNA

SWITCH AND CONNECTORS $29.95

I 1
P NGARD AHD PARTS —ovs s 36005

o AR L

16 LINE ENCODER KIT, COMPLETE géTE
CASE, PAD AND COMPONENTS .. e 5

12 LINE ENcoDER KIT, COMPLETE %TB
CASE, PAD AND COMPONENTS ....$29,95

SRBREEEEERREER AR R RRERRRERERES

MANY, MANY OTHER KITS  AVAILABLE

PRINTED CIRCUIT BOARD

PRINTED circuit board —double sided epoxy, ap-
proximately 2.5 sq. ft., min.size 6”x12”, $5.00
plus $2.00 postage and handling; send certified
cheque or money order: CYCLOPS ELECTRON-
ICS LTD., P.O. Box 4089, Vancouver, Canada
V6B-3Z6

L’ one © CAPACITANCE METER ApF to 999KuF
in

 © FREQUENCY COUNTER 35MHz
kit o SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MHz Xtal — Regulated PS-Five
8" Readouts-Low cost TTL Circuits—-Automatic

Decimal Placement-Be AMAZED —Build it for
$50 or less. | Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4''and front panel decal

for $15.29] BAGNALL ELECTRONICS, Re!und
179 May Street, Fairfield, Conn. 06430 2"¥ Kit

EDUCATION & INSTRUCTION

ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO-
TION, Lajpatrai Market, Delhi, India

UNIVERSITY degrees by malll Bachelors, Mas-
ters, PhD's . . . Free revealing detalls. COUN-
SELING, Box 317-RE4, Tustin, CA 92680

BROADCASTING! Start your own radio station
at home, school, churchl Become DJ-engineer.
Free information. “BROADCASTING"”, Box 130-
F4 Paradise, CA 95969

ASSURE career advancement opportunity
through new DIGITAL TECHNOLOGY training
program. Write INNOVATIVE HOME STUDY, Box
1046 R, Indian Rocks Beach, FL 33535

WANTED

ANTIQUE radio collector reopening museum.
Please contact: ALLISON, Box 1, E. Patchogue
NY 11712

COLLECTOR buying old stock certificates,
bonds, and pre-1912 cancelled checks. Please
gascriba. BARLOW, 88 Lincoln Ave. Eugene, OR
7401

MIRROR in the lid, spinning disc, and other pre-
1946 television sets wanted. Call collect: (203)
521-5280

Send 15¢ stomp of 5.A.5.E for Information and flyer on other
HAL-TRONIX products. To order by phone: 1-313-285-1782.

% <@  HAL-TRONIX
1& P.O. Box 1101
S € e Southgote, Ml 48195
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TEMS WHIRL ADOATION,

SHIPPING AL SUANGES ARE MEGULSTID
mmﬂuus;m!naﬂmm ADDITION.
THFORMATION: o1 54,50 FOR MANEAING AMD MARSK CHARGES.

CIRCLE 55 ON FREE INFORMATION CARD

ORDER No. 171AE047
ETC O
UR

PLATTSB
Tol.: (518) 561 -8700.

ROUTE 9N,
N.Y. 12801

ROBOTS

COMPUTERS

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

POCKET computer newsletter. Helpful. Informa-
tive. Free information. Sample $2. PC NEWSLET-
TER, Dept. RE4, Box 232, Seymour, CT 06483

UNICORN-1 Robot parts. Also robot kits, plans,
books, hard to find gears, motors, metal stock,
plastics. Everything you need for hobby robotics.
Send $3.00 for year’s subscription to catalog and
Hobby Robotics Newsletter. ROBOT MART, 19
West 34 St., New York, NY 10001

CURMPUTER MA.

RKET C.

CNTER

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS CALIFORNIA CANADA
PDP 8 : DYNAMIC INFORMATION
OPTIONS e ter I Dl e TECHNOLOGIES LTD. RETAILERS

Federated Consultants
1218 South Ervay
Dallas, TX. 75215

214-428-5300 (Brier)

Master Charge and Visa Accepted

ear. We sell and broker all
inds of SMALL COMPUTER
SOFTWARE from S-100 to
TRS-80. SOFTWARE REVIEW,
704 Solano Ave., Albany, CA
94706 (415) 527-7730.

P.O. BOX 6553 STN.A.
SAINT JOHN, N.B., CANADA
E2L 4R9 (506) 642-4260
TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE.
BUY THIS SPACE
$55.00 puts yofur agz;n this
space in front of 197,223 active
Radio-Electronics readers. To SUPPORT

ﬂace your ad write Computer
arket Center, Radio-Elec-
tronics, 200 Park Avenue
South, New York, New York
10003 or call 212-777-6400

MARCH
OF DIMES

An ad for your computer store
in this space in Radio-Elec-
tronics COMPUTER MARKET
CENTER puts you in touch
with our computer audience.
‘They use microcomputer
equipment for both business
and hobby interests. For
further details call 212-777-
6400.

Take stock in America.
Buy U.S. Savings Bonds.
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LM30TN-8 i cMOS 475N 745124N 2,56 T4LS162N 1.58
LM30BM-8 LMT4I1CH-8 29 T476N 38 oiSiaoN 124 T4LS163N .69
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%:Eiﬁ% ::: ;"* :g amp :%'{, T.g—_g% 2N1613 29 2N3T72 129 2N3T10 098 PN2222A 089 74190N 88 74LS20N 18 7aUS37eN 1.19
f6c18.80 2N1711 29 2N3T3 189 2N3904 069  PN290TA 089 5t T8 TALS2IN .18 74(S3o0N 136
BI-FE‘I OP AMPS 2N1893 29 2N3133 56  2N3906 069  PNS138 099 741938 BB TeiaoN o9 74LS3GN 125
Quad low power 2N2222ASpecial.19 24123 075  MPSAOS a2 TAIGN B8 7ALS30N 18 sioion a3
}tg;;g: ‘-fg anlf::'ﬂmlse 2N2IEIA 24 2N4124 075 MPSADS A2 74195N A8 741S33N .36 74 S400N 1.9
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TLOBICP 49 JFET inpu 2N2505A 36 2N4128 075  MPSASE A2 THOIN  1ke IALSIN 32 7sseoN 119
TLOB2CP 99 Dual J-FET nput 2N2907ASpecial.19 2N4401 07%  MPSAd2 14 74190N 156 Taloeon s TALSG7ON 236
\_  TL0B4CN 1.95 Quad J-FET inpul 2N3053 29 2N4402 079 MPSA92 A4 FA74221N 6B 7alsasN 99 ) |

MAIL ORDERS SHOULD BE SENT TO

U.S.A. P.O. Box 1035 Framingham, Massachusetts 01701
Telephone Orders & Inquiries: (617) 879-0077
CANADA & FOREIGN 5651 Ferrier St., Montreal, Quebec HA4P 2 Canada

Foreign customers please remit payment on an international bank draft or
international postal money order payable U.5. daoll

’_L'—_ Eleclrumt:
Corp.

Prices are in U.S. dollars. Minimum Order: $10.00
Add $3.00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED
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ramsz2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range: 20 Hz to 600 MHz
Sensitivity:  Less than 10 MV to 150 MHz
Less than 50 MV to 500 MHz
Resolutior 0.1 Hz (10 MHz range)
1.0 Hz (60 MHz range)

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Ad d design f include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time

ACH AC adapter base is used which enables easy zero beat calibration checks against WWYV. 10.0 Hz (600 MHz range)

i Surl s Optionally; an internal nicad battery pack, external time base input and Micro- Display: 9 digits 0.4” LED :

Q15 Miesi poeer, Comn power high stability crystal oven time base are available. The CT-90, Time base:: ' Standard-10.000 mHz, 1.0 ppn 20-40°C.
performance you can count on! Optional Micro-power overr0.1 ppm 20-40°C

7 DIGITS 525 MHz $992

Range: 20 Hz to 525 MHz
Sensitivity,  Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
Resolution: 1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
Display: 7 digits 0.4" LED
Time base: 1.0 ppm TCXO 20-40°C
Power: 12 VAC @ 250 ma

{& 7 DIGITS 500 MHz $799%

WIRED

ERICES
CT-50 wired | pear wiranty
CT-50 Kit 90 day partswas

e base
External time base spwt

WIRED

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such ag; three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy- that's .00019%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack

PRICES:

CT-70 wired, | year warranty
CT-T0 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

Here's a handy, g 1 p that provides most counter

M'N]— 1 00 wired, 1 year
warranty $79.95
MINI-100 Kit, 90 day part
warranty 59.95
AC-Z Ac adapter for MINI-
100 3.95

functions at an unbelievable prlce. The MINE100 doesn t have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can’t be beat! Accurate measurements
can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition

SPECIFICATIONS:

Range: 1 MHz to 500 MHz

Sensitivity:  Less than 25 MV

Resolution: 100 Hz (slow gate)
1.0 KHz (fast gate)

Display: 7 digits, 0.4" LED

BP-Z Nicad pack and AC
adapter/charger 12.95

8 DIGITS 600 MHz $1592

SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz

Sensitivity:  Less than 25 mv to 150 MHz yith 8 digit precision. And, one of its best f is the Receive Frequency Cl’gg “}z"‘d' | yearwarranty  $159.95

. Less than 150 my t0 600 MHz 4 qanier which tums the CT-50 into a digital readout for any receiver, The C1- it, 90 day parts

Resoltion: SEL.0: Hr (60:MHz 1 ange) adapter is easil: d for an iver and a simple connection to the WADALY, 11993
10.0 Hz (600 MHz range) 4 ¥ ! s CT AT pa : RA-1, receiver adapter kit 14.95

Display: 8 digits 0.4" LED receiver's VEO is all thatis required for use. Adding the receiver adapterinno  RA_| wired and pre-program-

Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver

Power. 110 YAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29,95

DIGITAL MULTIMETER $99% .:o

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a

Time base: 2.0 ppm 20-40°C

to your tool box for “in-the-field" frequency checks and repairs. 5 VDC @ 200 ma

WIRED

SPECIFICATIONS:

M. $99.95 convenient, easy to use format. Measurements are displayed on a large 314 DC/AC volts: 100uV o 1 KV, 5 ranges
DM?U)\W‘:\il YEAT WAITALRY : digit, ¥ inch LED readout with automatic decimal placement, automatic DC/AC
DM-700 Kit, 90 day parts s PR 4 R : 12500l 1 current 0.1uA to 2.0 Amps, 5 ranges
b 1995 polarity, overrange indication and overload protection upto voltsana Resistance. 0.1 ohms to 20 Megohms, 6 ranges
AC-1, AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Tnput
BP-3, Nicad pack +AC jer black, rugged ABS case with convenient retractable tilt bail makes it an impedance: 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy: 10.1% basic DC volts
MP-1, Probe kit 2.95 Power. 4'C cells
AUDIO SCALER ACCESSORIES COUNTER PREAMP
Telescopic whip antenna - BNC plug
w For high resolution audio measurements, multiplies High impedance probe, i-l'lh’- loading . ... 15.95| For measuring extremely weak signals from 10 to 1,000
Qo UPin frequency. Low pass probe, for audio measurements . 15950 (H: Small size, powered by plug transformer-included
F ® Great for PL tones Direct probe, general purpose usage ... .. 12951 o Flat25 db gain
Q ® Multiplies by 10 or 100 Tilt bail, for CT 70, 50, MINIL-100 3.951 @ BNC Connectors
E e 0.01 Hz resolution! Colar burst “J'lb"u_m' unit, calibrates counter ® Great for sniffing RF with pick-up loop
o $29.95 Kit  $39.95 Wired against color TV signal $3495 Kit  $44.95 Wired
w
-
I.:I;l Sanstaction guorantesd . wxamine for 10 doys f not pleaved
(@] al form for refund Add 5% for shipping
E ]l' |(]\l ()R()!I{\’ ' LY. F-a‘l:n.:an'- of$10 f.'_‘v-‘\.aan .'!l‘id.|r'.x : ﬁ‘?D ll:lldl‘l
é CALL 716-586-3950 Orders under $10. odd §1 50 NY revidents add an
108 CIRCLE 12 ON FREE INFORMATION CARD
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2IN3437 190 | ZNITIE 490 | INTEI B30 | IN4ESS 181 | INSITI 174 | INB44E 35 | INSSS1 430
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INM3430 140 | INITHW 500 | IN4IES 660 | INASSOA 150 | INSI7I 140 | INE4SC 25 | INEOT4 7O
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INEST 340 | INISTS 799 | 2M3447  TAO | INIBIT 670 | INAZ00 SE20 | IN4ESE 360 | INSISE EBS | INS461 B2 | 2Ne3a 700 f| —= 5 ‘ —_
INESZ 414 | ZNIST6 BAB | INI44E 790 | IMIETIA1IE0 | INAI01 11840 | ZN4EST 450 | INGIOE 70 | IwGASZ  BE | INGOJ4 120 =
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INEE4 615 | INIETE 1065 | 2NI4ES 180 | INIEI] 2740 | INAZOI 17HI0 | IMAB9S 208 | INSII0 1D | INGAE4 144 | INGOIE 140 - ) =
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INGST  BA0 | INIGOS 50 | IMI4BS  9.00 | IMIE1E ISBO | INAZOD 480 | IN4502 310 | INEZZT 20 | INS488 57 | 2ne03s 130 = Bring this COU'PON into one of our stores or
INGES 98D | INZGOB 100 | 2MI4BEA10.50 | INISTGA4310 | INAZIZ 210 | INEDOI 340 | INGZZ2 38 | INSADE 57 | Iwe04d 200 f] = :
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N385 IN4zAE 25 | 2NaBaz INSIS4 40 | INSEIE 400 1 ZNG1I8 320 | INGZ2E 169 INENIE 170 | ING420 180 | ZNES4S
203647 INAZ4S 20 | 2NaBam INEISE 40 | INSEI7 540 | IME121 S0 | 2Ne227 183 INEIE  1.80 | 3ING01 140 | 2NOS4S
N384 INa250 25 | 2N4B4n 2ns358 | 2H8122 s | ane22m 219 ING3I1T 210 | 2NEID4 520 | 2NES4T
2N3888 INATSE 20 | 2N4sST INE3I58 ING123 105 | IN6229 188 INEIIE 215 | INGAID 180 | 2NES4s
203889 IN42SE 38 | ZN4BsE 2N5380 | 2n6124 30 | 2ms230 356 INEI26 320 | NG 230 | 2NGS4D
2N3870 INAZE0 18,80 | ZN4DSD 2N8361 | 2v612s  s0 | zMEZT1 438 INE327 360 | w2z 235 | 2INESS
2N3877 INAT6T 2320 | 2N4BE3 2ns382 NG128  1.05 | INE2IA 7858 INEIZE 410 | INSa23 240 | 2Ness2
2M3887 INA2E4 85 | ZN4BBS 2NB362 | 2u8129 123 | 2mez38 738 INEI23 260 | ING424 230 | 2INESED
2N3683 INaze8 72 | 2N4eEY ans3es INE1I0 136 | ZNE]IS  maa INEII0 400 | ING425 360 | INGEBA
59 | N384 IM4288 20 | IN4sEE 2Ns388 INE13 151 | INE23E 84 INGII1 440 | INGa2s 63 | 2MEESS
2N3011 1.68 2IN3TOO 2NA3YD 2N438D INE3IST | 2nB132 128 ING23IS B4 2NG3I3E B SO 2NBA2T 8 2NE55E
2M3012 273 | 2N3T02 2N4340 2na091 2Ms368 INE1IZ 141 | INEZIE 04 ING3ID 950 | INeazs 76 | 2Nessy
2M3013 108 | 2N3T03 24341 24893 2Ns388 INEI34 154 | 2NE2IT 100 INGI40 1750 | 2neazsA 100 | 2MEESE
IN3014 208 | ZNITOA M43z INAT04 2n8387 IN6136 28,10 | INe238 103 ING341 2080 | 2NEAZ8 76 | 2NEEED
2N3018 75 | 2M3T0S 20 | ZM39BO 420 | 2Me3e7 2N5016 INs338 ING145 690 | 2NEIID 116 2N6342 160 | INE4ZSA 100 | 2Messs
2W3020 508 | 2NIT06 20 | N399I 280 | 2Ma3es 2Ns022 2M8400 INE14E 780 | ZNSZ40 161 2M6342A 2.05 | 2NEA30 280 | 2INESHY
INIO4I 4000 | ZNITOT 13 | IMIEDE 280 | INAIEI 2N8023 2NE401 INE147 830 | IMe241 274 IMB343 210 | 2Neadt 280 | 2NeSS2
2N3044 3400 | 2N3TCE .1 | 2N4OT2 270 | 2Na3s2 2Ns032 | 2nsa18 2N6151 286 | 2NS248 730 | 2NEI4IA 240 | INEI2 250 | 2NESS3
INI045 2900 | INITOD 19 | IN4OTA 280 | 2N43sE 2N5038 INB418 N5z 393 | INE280  BEE 2N6344 290 | 2Nea3: 280 | 2Nes03
INI046 3700 | ZNITI0 79 | IN4OTS 1012 | 2N4asa 2NBo3S 2M8418 06 | 2NSIB3 470 | 2NE251 B78 INEI4E 650 | 2NG436 990 | 2NesDs
2N304T 300 | 2NITTY 19 | 2IN4016 1131 | IN430O 2NBOS0 INS419 30 | INSSTE. 360 | INGIS4 267 ING2ES 280 INEI45A 620 2NBA3T 15.00 2INEEOS
2INIOAE 2800 | 2NITIZ 380 | 2N4030 .69 | 2N4amt 2N5051 INS420 40 | INSS77 .48 | INSISE 387 | 2NE2BE 10.70 INEI4E 190 | INB43E 2040 | 2ZNEsss
23063 48 | INITI3 180 | INO31 75 | INa3e2 2NBOB2 INS427 436 | 2WESTE 280 | INGIGG 466 | INEIST 158 INGI46A 220 | 2NE433 BEDO 2NE64D
2N3053A 1.73 | 2N3714 100 | IN4D3Z 8] | IN4393 2058 INB428 456 | INSSTO 230 | 2NEIST 483 2NE2TA 21.70 ING34T 228 2NE4BE 111 ELT
INI054 B0 | ZN3ITIS 180 | 2N4033 140 | 2na305 2N5089 INS429 475 | INS980 31.40 | INGIGE 570 | 2IN62TS 26.00 INGIATA 200 | 2ING4ST 120 | 2NEEST
INIOBAA 189 | INITIE 190 | ZN4036 66 | 2nNa3ss 2NE0ED ING430 406 | INGSS1 390 | INGISD 730 | INEZTE 34.00 2Ne348 300 | 2Ne4BE 129 | 2Nesss
IN30S5 110 | 2N3718 710 | 2W4037 .60 | 2N439 2NB081 INB431 444 | INSEEZ 470 | 2NE180 710 | ZNEZIT 4600 INGI4BA 360 | 2INe4ss 111 28671
2NIOSEA 1.88 | INITI0 BBO | IN4OSE 19 | ZNa400 2Ns062 INS44) B27 | INSDEI 260 | INE161 D42 | INE282 490 2Ne34s 580 | NG4S0 120 | zZNesT2
INIOTI 140 | INI721 20 | INAOE0 20 | IN4401 2NS083 ING442 9.03 | INSB4 290 | ING16Z 1040 | 2NE2II 530 IN0345A 800 | 2NE4m1 12D | 2NEST2
2N3114 2M3724 90 | IN4OBT 10 | 2mMasn2 2NB084 2NEA43 1241 | 2NE98S 360 | ZNE1E3 880 | NGB 590 INGIN4 840 | 2NE48T 270 | 2NBETA
2N3133 IN3726 148 | INADEZ 10 | 2NA403 2NE08T INS444 875 | INSDG6 370 | ZNE164 1070 | 2NE2ES  E.90 INGIEE 3850 | ING4S8 340 | INEETS
2N3135 INITISA 168 | INADTZ 230 | IN44D4 1320 | ZNEOSE INS445 10.41 | INSSET 410 | ING1ES 1210 | 2INEZEE- 630 2NGI70 38.50 | 2INB4BD 480 | 3INBI
2N3137 2N3726 998 | INAODT 114 | INA4DE 14,30 | 2NEOGD 2NB44E ING108 5400 | 2NOZET 630 IN6377 2270 | 2mesor 2800 | aNEa
2N3227 23727 B30 | 2NA0BZ 107 | 2N4s0s 17.90 | 2NOTO INBa47 2N6167  £35 | Inezem 72 2NE378 30 Ings03 2310 | awes
2NIZA4 INI7TI1 260 | 2INADBI 106 | INA4D7 2035 | 2ZNSOTI
2N3248 2N3734 326 | INA1TT 220 | IN4408 21 | 2NGO8G CAPACITORS e CAPACITORS e CAPACITORS e plm
2N3248 2N3TIS 645 | INAIITA 180 | 2Mea10 35 | 2ns087
INI2E0 70 | 2M3ITIE 700 24416 1,46 | 2ns0ER ALUMINUM 50V CERAMIC DISC—$1.00 Per Pack ey
2INIZEOA B0 | IN3TIT 700 ! 2IN4416A 164 | INGOBD ELECTROLYTIC Oipkg Epl Tipky 300pl | G/pky OO4Tmid i
2N3ZS1T 70| 2WATI8 220 | INEITS 180 | INAAIS 45 | 2N60BO Sipkn 1pl | Tpkg  330pl | Sipky OOSmid SERIES 180
INIZSIA 76 | 2NITII 270 | INATISA 1.60 | IN44ZT 150 | 2NBIOE ~g 9pkg Tipka  390pt | Sipkg  Oimi MINIBOX
INIIE2 206 | INITA0 220 | INIZI 18 | IN442D 270 | ZNSIOE . Bpkg Tpkg  470p | Bipkg OV6mid
INIIEI 240 | 2NIT41 200 | 2N4IZ4 19 | IN4440 2326 | 2ZNEIOR .M'&sa"'g. Bpkg 7ipkg  S60pi | Biphg  OImid ETEELEED
2M3297 5510 | 2N3742 1080 | 2N41Z5S 20 | Znesss 207 | 2mEI3M - Bipky lipkg  600p! | Wipkg  O2Zmid CAPACITORS
INII0D 130 | INIT43 1980 | INAIZE 25 | INedsz 221 | 2NSI32 Wpky  100pf | Sjpkg OOimid | S/pkg  DJImid
INII00 186 | INITEZ BOS | INATAl 20 | INe4sd 477 | ZNEI3D MFD 10V 16V 25V 35V 50v | &/pky  150pf | Gipkg O001Smid | T/pkp  030mid
IN3I01 130 | INITEZ 1650 | IN4142 20 | Inasas 608 | 2ME1I4 25 1 14 15 16 | Wpkg 2209 | Gipkg OOZImid | Tipky O47mid
2IN3202 170 | 2WITE4  BOB 20 | 2N4aB3 372 | 2NE1IE 20 5 13 14 17 20 24 | Fpkg  270pt | Wipkg DOImid | Gipkg 1 $26.00
IN3I03 2150 | INITES 1650 635 | IN4BEY 131 | INS146 ZB10 0 s 8 22 2 .
IN3307 1670 | IN3TEE 200 644 | INaBEZ 131 | ZNE180 460 E- 16 21 21 28 ELNA DIPPED TANTALUM 210 EaraziTORE
INII0E 1420 | INITET 230 | IN4169 670 | INMGSI 287 | 2NS161 1604 3 17 22 24 0 | MF V. § 15 3% 40 | 0@ 2= 45 ~ AT
IN3330 130 | ZNITTT 240 | IN4IST B35 | IM4ES4 B30 | INSIEZ 2371 a7 18 24 35 32 103 33 | 22 20 33 | W00 3% 0
INIITS 19.00 | INITIZ 250 | 4188 644 | INABES B4S | INS1S4 1 100 20 26 30 35 B 3B 3 | 22 W a0 150 20 45 ZENER DIODES
INIIN0 20 | INITTI 360 | 2NA16 670 | INMESE 133 | INs1es a1 | 220 35 35 40 5O 22 3 3 | 33 3 42 | B0 W 122
INIISTA 25 | INITES 18D | INAITO 6.0 | INASSGA 140 | 2WS186 550 [ 330 31 40 45 ES 33 3 3 | a7 3w 45 | 20 185 45 1 WATT — 5%
IN3414 22 | 2M3790 1O | 2NAITT 710 | 2W48S7 133 | 2NS167 728 | 470 40 45 0 w0 47 35 33 | sm 1w 40 | WO 0 122 T e
IN341E 15 | IN3TIT 170 | IN4172 750 | INAGSTA 140 | INsTER 43 | 1000 -~ 85 0120 48 3 3 83 35 45 w0 e i | e e S e “:
IM3425 &80 | 3M3732 130 | ama173 w50 | amesss 130 | 2nsies  a7s | 2200 imisa2so | 1o a8 33 |00 s 4z | emn s vee [ R S | eTeta 18 40
V Pric ¥ Prce 1NATI0A 33 40 | IN4TATA 20 40
m ZENER DIODES | ipszese s 22 |1nszsen 65 22 | PLESSEY POLYESTER (MINI-BOX) | 05000 3 4o | inarasa 22 40
500 mW — 5% INSZS78 75 22 |1Ms236B 15 22 ME V8 01 630 14| 1 100 17 | 1N4732A 47 40 | IN4T4SA 28 a0
STORES DO NOT ACCEPT MAXL OROERS 1MS2238 2.7 22 (1MS2370 82 22 | 001 1000 .14 | o1z  e30 4| 12 100 18 | 1N47IIA 51 40 | INeTEOA 27 40
V Prica ¥ Price | 1MS2240 28 22 |1NS238m 87 22 | 0012 1000 4| 015 400 15 | A5 100 20 | 1NATI4A 56 40 | IN4TEIA 30 40
MA"_ DRDER 1M52488 16 22 | INBIS6B 30 32 | 1NS2258 30 22 (1NS2398 91 22 | 0015 1000 14 | 018 400 15 | B 100 21 | IN4T3SA 62 40 | TNe7SZA 23 40
1MB2478 17 22 | 1NS257B 33 22 1 INs2408 10 22 | 0018 1000 14 | 022 400 15 | Z2 100 23 | 1M4730A 08 40 | TMATSIA 38 40
P.O. BOX 2208R CULVER CITY, CAS0230 J1Ns2438 18 22 | 1NS2588 3§ 22 INS241B 11 22 | 0022 1000 14 | 027 400 18 | 27 100 26 | INATITA 18 40 | IMATEAA 38 40
INS2450 19 22 | 1NS258E 38 22 1NS2428 12 22 | 0027 1000 14| 033 280 15 [ 33 100 30 | 1N47ISA B2 40 | INATESA 43 40
INS2508 20 .22 | 1NSI60B 43 22 INS243B 13 22 | 0033 1000 14 [ 035 280 15 | 30 1000 33 | 1Me739A 91 40 | IN4TSEA 47 40
| PHONE ORDERS (213) 641-4064 l INS2BIB 22 22 | 1NS261B 47 22 INS244B 14 22 | 00D 630 14 | OAT 260 15 | 47 100 36 | 1NATADA 10 4D | IN4TETA B 40
INSIEZE 24 22 [ 1NS2628 51 22 | 1NS231B 5.1 27 (1NB245B 16 23 | D047 630 14 | OS6 280 15 | 56 100 44 | 1MATAIA 11 40 | 1N4TESA 56 40
Muswm Ondar $10.00. A4 52,00 fa covwr pastage and handing Masiwr Chags B yws2s38 25 22 | Tes2638 58 22 | 1Ns2328 56 22 OOSE B30 14 | 068 250 15 | BB 100 47 | VNATAZA 12 40 | TN4TESA 82 40
5 VSA welcomed. Pleate inchade your charge tard membe. mierbank rumberand | 1N82548 27 22 | 1NB284B 00 22 |me:ma 60 22 0OBE B30 .14 | DEZ 250 .17 | B2 100 54 | 1MATAIA 13 40 | 1H4TOOA 8B 40
erpestion date Soma (lwms o subect 1 pec awie Nt responsale fur types | INS2550 28 22 | 1Hs2080 82 22 | 1ns234m 82 22 0082 630 14 | 1.0 100 0 | iNe7aan 15 a0 | 1nas1A 75 857
St may waey brom Misk Deder Wie erserve the nght ta substitute e i = = T = = X
Fim A i VISIT A STORE NEAR YOU TODAY - We stock a large selection of Technical Baoks, Discrete Cireuits, Test and Supplies,
3330 Piedmont Rd. N.E.] 11080 Jefferson Blvd. | 2649 Richmond J1125 M.E. 82nd Ave.| 1300 E. Edinger Ave.| 1054 E. El Camino Real] 4518 E. Broadway
Atlanta, GA 30305 Culver City, CA 90230 | Houston, TX 77098 | Portland, OR 97220 | Santa Ana, CA 92705] Sunnyvale, CA 94087 | Tucson, AZ 85711
(404) 261-7100 (213) 390-3595 (713) 528-3489 [503) 254-5541 (714) 547-8424 (408) 243-4121 (602) 881-2348
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WHIN ORDERING DY PIID‘II CALLY 1800 J4n-5144 (Mn., ll call 718 lll sa74) By .u-l sand nn arder
ek, M 4 DIGI-KEY GUARANI’EE: By

SERVICE
% 0.00.% 9.99
10.00-%25.1 Uﬂ
s 25.00 9.9
e willbe $ 5000‘9999
$100.00 & Up

CHARGES VOLUME DISCOUNT
.Add$2.00% 0.00-3 99.99

Mo Charge $1000.00 & Up
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- 7T4LS, . Series
Low Profile — TIN SOCKETS JALSOON  § .21 VOLTAGE REGULATORS | SWEVEVOVEVEVRVEEVERIOE AN YRRV
S| S i Jom fo0m 74LS03M 23|LM300H  § 70|LM340-12K 1.35 (7aL15cP 85
rorict i< i -l e 74LS04N 28| LM30ON 185 | LM340-15K 135 |JBLIBACP .60
AIGIT-TI 23 21 0 19 Wl RE TALSOBN 27| LM3D4H 85 | LM340-18K 1.36 | TBLIBCP 85
ATBZT-TI b2 8. 27 a0 TALS1O0N 24| LM3D5H 75| LM340-24K 1.35 | 7BL24ACP B0
A0ITTI 3 32 w30 WRAP 74USTIN 31| Lm309H 1.45|LM3sOK 540 |78L24CP 58
A2IZT-TI M 35 34 33 d TALS20N .24] LM309K 1.26| LM353-6.  7.60 | 7T9LO3ACP 1.50
AzazrTl L S o - Level 3 TALS2IN  34|LM317H 1.70| LM353-8 750 [79L03CP 100 2
AT e L et [reote ol TALS26N 39| LM317-To220 1.80| LM353-12  7.50 | 79L05ACP 1.50 D TN I
il ! Anwo s ess B d ey ¥ay |7ALSZIN  as|LMAITK 245|LM353-15 750 |79105CP  1.00 : -'
Standard Soldertail — TIN | Ajows petin g e | T 34|LM320-5K  2.20| LM353:-18 7,50 [79L12ACP 1.50
124 Wup GOup 100up ATAWG n 70 en sa | 74LS3ITN L368{ LM320-8K 2.20( LM353-Uu 1000 |79L12CP  1.00
ART $ 308 105 208 27 ALEWG 7 T2 71 30 | 7ALS40N 34| LM320-BK 2.20| LM723CH 50| 79L15ACP 1,50
AVAT 36 35 34 33 | AIEWG 101 100 80 98 |74LS42N 45(LM320-12K  2.20| LM723CN. .50 [79L16CP  1.00 J
A16T a3y a0 3% ﬁm :ii ::3 :g; ::9 T4LST3N 38| LM320-15K  2.20 3ng§2§" :g TALIBACP 1.50
4d A A1 = 2 : v Y o] . .o
:;:I 72 o ?5 o0 | Azaws 143 142 141 140 ::tg;;: 3; ggig;g: ggg ?Stnsu:r' &0 ;gsfizp :gg —=- Bring this COUPN into one of our stores or |
e R ASows 198 s 193 rs3 |74S90N' asfimzza 470 ?gt?gizp 23 7aL24cP 100 | == mail to our Mail Order address shown below
' AATWEG 243 242 241 240 | 74LS93N 42| LM340-5K 1.35| T MC1463G 480 = - gy -
el vee 107 1os 108 74(S109N  52|LM340-6K 135 78L12CF 55 |MC1488L 9.90 = and receive a 10% DISCOUNT
Wire Wrap — TIN F4LS112N  42|LM340-8K  1.35| 7BLISACP 60 |MC1488G 5.90 on purchases from this page of $650.00 or more.
Standard Soldertail—Gold 124 28n . 80um 1000 | 74LSI12N. 78 MC1469G  4.90 5
. 74151250 8s| VOLTAGE REGULATORS Offer EXPIRES on April 30. 1981
124 2Bup BOup 100up ABWT-TI § 415 40 % 395 38 To220 Case
ARG $.38 % 373 363 35 ATAWT-T) 59 58 &7 5y | TALS126N 54| To220 |Plastic) To220 (Plastic) JBMOSCT § 85
Al4G 55 M a8 ATBWT-TI 61 &2 @ .60 |74LS132N  .59|7BOSCP $.90 | 7905CP SA5) Sa M 0BCT 145
AlBG @ 62 61 80 [ AEWTTI 87 86 85 e4 |74L5138N  4s|7BiICP .80 |7912CP 98] S SMOBCT 145 NAME
:;Jlg :: g :: ?: m:: :; 2 :g : TALS138N 68| 7815CP 80 |7915CP 95 J8MI12CT 145 1
i ! P NSCWTTI. 1080 108, 107908 T4LS138N GE6|7B1BCP 90 | 791BCP 85 JBMIECT 1.45 == ADDRESS
AZBG 10) 100 99 98 | AZBWELTI 133 138 137 138 |Z3LSI4SN 1.20]7824CP 0 | Z2HCE. 950 Jamiact 145 | ==
- 7 5 FALSTEIN  Ad|Drect replesement tor | (Diwer replisemant for i
AIBG TALL 140 130 138 | CASBWT.TI 161 )62 181 )80 MCTBO:CT. BGTEONCE, | MCT90.CT, Ba780CP | TBMZOCT 146
Ao 155 154 133 152 | MOWTTI 189 188 187 186 ;:tg:gg: 15|40 srsonue | M320°T o 180U | 7AMZACT 145
PHONE NO
* MICROPROCESSOR CRYSTALS % [l:2le 35| S/LICON GENERAL |Motorola’s
(L] raea 74L5182N 85 Linear IC and Voltage ccepted only with lull nameand address filled in
CASE F/W  PRICE | (MM} (MME  CASE RN rricE | TALS163N 85 R | ¢ Complnts = .. = - —
oK | ane 1500 KEIL CYISA M8 | TALSIBAN 62 egulator Databook Opto Triac o
WEID COIA B84 | Bow 108 WEIE 415 |74LS170N 265 214 pages.......S54.50 1
Wem oA mrs | soen 19412 MELE 478 |74LSITAN .49 Driver
WCI) B EI% | ET143 NCIA COSC 668 | 1sssd MCIE 415 |74LS175N A4 RF MRF314 28,91 -,
NCII CIE KM | K08 MOl CWE  eme | ress  ew 535 |7ALSIBIN 2.30| TRANSISTORS |MRF314A 2891|Jina  Tm re
NCII CTID E88 | EM4  NCID CVIC 64 | TiEs4 Mo cvnm S35 [7405190N  1.20| MRF207 $ 1.51 |MRF454 2653 Trig. Black B
WCIB CTIA ®88 | mBo N CVE 808 | 1Iee men CWIA 118 [TALS181N 89| MAF208 1606 | MAF454A 2653 Trpe  mA Vel frice l BE-I—I-E
NCTR CMC BB8 |1Ese  NCIE EVIZA  aTs uis | 7415193N 89| MAFZ0S  19.27 | MRF455 22.34| MOCIXD 15 250 s220
WCIE Y4B 508 | 1421008 WCIE CYIAA 476 lieess  Woim cvieeA 115 | 74(S194N 85| MAF212  22.48 | MRF455A 2234| MOCI0I0 B 280 27) 1-10 10 u 100 u
74L5195N 65| MRF216  40.15 | MRF475 405 mi E 250 2188 211413 s 3.90 s 3 20!’ s 3 ODP
74LS221N 85| MRF216  43.20 [MAFSO1 300 MOCXG20 15 400 316
FIBER OPTICS from MOTOROLA 7415240N 95| MRF221 1522 [MRFS04 321 | Mocaoa1 8 400 as2 £ 3 7
Th L k K-t FALS241N 90| MRF222 17.67 | MRFS11 289 | mocaoae 15 250 396|4116 (200;15] 3.90 3.20 3.00
e in I TALS243N 99| MAF223  18.50 | MRFE003 244 1° 8 250 532
Only.... 740S244N 95| MRF224  21.65 [MRFB004  2.93| "Zars Cressing 2708 5.90 5.30 5.00
@ provides an optical link capable of | TALS245N 220
$99.00 xmitting data st NRZ rate 1020 mb/e | 7453511 220)  ANCRONA HAS INTERSIL IC's (2716 (5V) 9.90 9.30 9.00
IME100-1PL  $13.95 [ICM7213-1PD  $5.35 | ICM7227-0141 1445
L 'lllmlm:iillm!hﬁh{'fwﬂ_c: ;:gg;: 5‘2 IME102-1PL 1450 |ICM7216-1PG  13.95 | ICM7227-C1P1 1240 2732 1450"5] 24.90 23.90 22.90
o= o experimenting wit . 200 | ICM7216-A141 3200 | ICM7227-141 1448
{' ] “ mctual circuits & systems ;:tg;::: =l 300 [ICMT216-B1P1 26,88 | ICMT240-1JE 490/ 2732 (350'15] 26.90 25.90 24.90
_ 7045 14.95 | ICM7216-C1J1 26.65 | ICM72411PA 340 =
_I' ST ® has basic design ::t:s;:: ;gg ICLTICO3-ACP1 1380 |ICM7216-D1P1 2140 | ICMT242-1JA 206 Our VBI’V Spaclﬂ'
v equations and examples 8 ICLT108-CPL 1650 [ICMT217-A1P1 11.25 | ICMT250-1JE  6.00 -
3 . = JALSIEEN 75| ici7107-CPL 1500 |[ICM7217-B1J1 12.40 | ICMT260-1JE  5.38 64'( D namic RAM
eneral T4LSIGEN .7
KiT # = I lcﬂ e ?: Ic 1870 |ICM7217-C1P1 10.35 |ICM7270-1PL 5.8
MFOLOY iber optics e 17.70 | ICM7217-101 1240 |ICM7555-1PA  1.20 48
74LS373N  1.45| omazor.10R 228 (ICM7218-C1J7 1078 |iCM7556-1PD. 228 HM4864 $65.00 $63.00 $59.00
JALS3TAN 1.40| \cM7206-1PG 1300 |ICM7223-1PL  7.80 |ICL7880-CPA 300
Flasher Red LED and FRL-4403 TALS377N 1.40| \cM7206.CIPE 615 |ICM7224-1PL  11.25 |icLeass.cCip 470 AI“‘ :R‘ 'NA
* o ONLY 74LS3BIN 2.90| jcm7207-A1PD 650 [ICM7225.1PL  B.S0 |ICLBO4S-CCPE 21.80
FlasherIC Chip F4LS4S0N _180) cmyace1P1 1800 [ICM7228-A11 3200 |iclsoss-cca  2e00| Stocks
in One Package ICM7200-1PA 185 [ICM7226-B1PL 26.05 |ICLEZ1I-CPA 280 FIRST O.UAI_ITY!
ea. Z-BO 840 |ICMTZ2T-A1P1 1240 Dl‘ll‘v
6800 MCBEBOP  10.80| PSSOSA 10.70 | BOBOA—BOB5A ZBO0O RS232
LED BAR GRAPH ARRAYS AND DRIVER | SERIES SERIES Mcess2p  11.80| pesos 970 | and Support IC's|  SERIES | CONNECTORS
GL-112R3 LED Array iz a rod LED arranged 25 MHz MCEG80OP  § 5.50 | MCEBT5L B.90| PE508A 10.70 | PBOBOA $5.00 | Z8001 DC $150.00
in a 12 dot bar graph configuration. When Z8OCPU  § 895 | MCBBDILY 5584 | MCE3BOAP 3.14| P8E0O7 9.70 | PEOBSA 10.00 | ZBOO2DC 14000 | DB25P male 2.85
used in combination with tha IR-2408, linoar Z-80-CTC 650 | Mces02P 1150 | Mcessip 8.91| Pe5OTA 10.70 | Pa212 230| zBoBSDC 99,00 | DA25S female 3.60
od i binati o
level indications can be generated. Z-80-P10 650 | MCBBOSU2P2 30.72 | MCESBB2AL 6.13| PE512 10.70 | pa2128 450 | ZBO73PC  25.20 | HOODS 1.75
GL-112M2 LED Array same as abova ax- Z-80-DART 1545 | MCEBOBP 13.90 | MCB8a5P 2.72| pes12A §$16.60 | PB21B 2.10 | ZBIOD4PC 4.80 SET 7.50
cept dot graph s arranged as 8 gresn and Z-BO-DART-9 1350 | MCBBOAP 36,50 | MCEBBEP 2.72] pPes13 9.70 | 8224PC 310 Z8107PC 4,90 =
4 red positions OEM Prices ZBO-510/0 2440 | MCBB21P 348 | MCBes7P 2.72) pe513A 10.70 | PE226 240 ZB108PC 4.90
IR-2406 LED Driver is an integrated circuit ZB0-510/9 1820 | MCBB2BP 280 | MCBEBBP 272 pE514 8.70 | 8228PC 5.80 | ZA1200C ss0 | NMOS MICRO-
LED debvor with 12 outputs, Eachsuccessiva L 1 12A3:-ooeees $54.80 |zsooma 2010 | McessoP  12.22 | MCBESSP 3.14] Pesida 10,70 | PE237 2200(z8121rc 385 | PROCESSOR
. . GL-112M2 .54.80 MCBB43P 4529 PE51S 9.70 | 8238PC 8.00 | ZB1270C 19.80 | MCEBOOOL $347.73
output turns the LED's on in steps squal to:
Vrel(Mas.) - v__"“w;:l;q R-2406. $4.80 4.0 MHz MCB844P 4539 | B502 SERIES  pesisa 10,70 | P8251 640| 28133PC 260 | MCBB00OL4 29187
s B ZB0ACPU  $ 995 | MCEB4SP 22.00 | PEEO2 $ 6.40 | PE520 5.90 | PB253 13.00 | Z8136PC 5.20 | MCBB000OLE 319.80
- Z-BOA-CTC 7.85 | MCBB4E6P1 39.90 | PBS0O2AIIMHY  7.90 | PES20A 6.40 | PB255A B6.10| ZB140PC 3.00 | MCsB488P 19.80
- Z-80A-P10 7.95 | MCEBAGPI 66.50 | PEEO2B{IMHz) 1360 | PE521 6.20 | PB257 11.80 | ZB144PC 3.80 | MCBBTO5P3L111.72
The Bright TWO-COLOR LED
' Z-B0A-DART 1885 | MCBBATP 16.08 | PES02 9,70 | PES21A 6.80 | PE279 15,90 | Z8148PC 300
Both Red-orange and Green LEDs in Z-B0A-DART-8 1850 | MCBBSOP 340 | PE503A 10,70 | Pe522 6.40 |DPE30IN 390 | Zs164BPC 2440 | NMOS EPROM
the same package. Color mixing can Z.BOAS100 3050 | MCBA52P 350 | Pe504 930 | PE522A 1190 | DPa3oaBN 390 |zZsiesPc  7.65 | Mcmes7osecs 3228
lﬂﬂﬂl‘lﬂp‘!“llﬂ Ilﬂlr'ltll"ﬂdll Z-B0A-S10/9 2340 | MCEBSAP 32.26 | PESO4A 10.70 | PS532 7.80 | DPEIOTN 390 | I8166PC 7.65 | MCMESTS4C 309.89
be due to I-80A-DMA 24 90 | MCBBESL 277.90 | PE505 930 | PE532A 10.20 | OPE30BN 3.80 | I8173PC 210 | MCMESTBEC 309.89
ﬁ Califorats MAINFRAME For Agpls Earpicirs cuenoen, | ANCRONA HAS MOTOROLA IC's
Systems 2200A AssysrdTemsd $309.95 PROGAAMMABLE CLOCK BFRSO 5188 | MC1308F 5286 | MCI458CL $1.44 | MC016P 052
Complate Kit X BFRS1 242 | mciztoP  2Es| Mciasscei e 578
For Commedara Computars | 200K Rk S MBH::..S:: TIMER MODULE CAJ0S4  1.54 | MC1330ATF  1.80 | MC14s8P1 117 348
32K STATIC RAM MODULE CA3J05S 334 | MCI349P 1.72| MC1468P1S 126 575
|ASSEMBLED AND TESTED) Brown, Qlfice Cream, ot Grey \ . J824A Assy & Testsd, Loss batt $125.00 | SA%079 MC1350P 118 | MC1489G 434 172
2032A 450es RAM. $710.00| FLOPPY DISK CONTROLLER i : K MBB101 MCI351P 210 | MCI483R  7.88 | MCASSENCP] 318
20328 300w RAM. . 795.00 &1 sannag | sl wnd Tesind $114.95 mep102 MC1352p 201 | MCl4sSL 151 | Mcedtip 280
|1 00| 2422 Assy b Tested o ASYNCHRONUS MBD201 MC1IS5P 210 | MC1480AL 148 | Mcsa1op 273
2032C 200m RAM B30.00| 4 port Serial 1/ Interface SERIAL MBDSo1 MC1387P 155 | Mci4sal 148 | Mciotoep 92
MCESIP MC1asapr 180 | MCr4saP 139 | MC10700L 124
G4 DYNAMIC RAM MODULE] 2710A Assy & Tested. . $340.00 PARELLEL INTERFACE MCBE4P MCI384P 201 | MCi4s4L 604 | MCIO116L 124
[ASSEMELED AND TESTED) | garial/Parallel 1/0 Intecface INTERFACE Mcoese MC1372F 648 | McrassL 28 | Mciotier 82
2065C 200n: RAM $700.00) 571pp AuyhTesed  $360.00 TT10A Assy B tested coble inchated. . $15 MCEETP MC1373P 515 | MC1406G 180 | MCI01Z3L 238
16K STATIC RAM MODULE mcessp MCI391P 144 | MCIDCAL 227 | MCI0124L 201
4-Port Parellel 1/0 Interface . SYNCHRONUS Mce77P a7e 138 250
(ASSEMBLED AND TESTED| 1 TT20A Asey & best; coble & sid fimware. . $110,95 MCGTBP MC1403AU 1107 | MCio0aPF 136 | MCI0131F 304
2720A Assy b Tested . $250.00
2116A 450ns RAM $349, 2 77208 Arsembled and tested, cable & Cuntranics- fype SERIAL mcesap MC1403UDS 423 | MCIB10P 136 | MCID137L 2538
21168 3000 RAM 28995 Z-80" CPU oy bkl £119.95 INTERFACE MCE84P MCT405L  15.28 | MCIOSZL 525 | MCIOIESF 414
2116C 2008 RAM 198 95/ 2810A Asry b Texted . $300.00 " MCEI0L MCT408L8 294 | MC330ZL 309 | MCIOISIL 327
- MCEIZL MC140817 475 | Mcaozp 35 | MC10195L 282
TII2A Asxy & tesied cable inchuded $175.55
ANCRONA B R
r MCl408PE 440 | MCII2SF 2. :
ARITHMETIC GPiB mcBITP MC1413F 133 | MCI340P 210 [ MCI0231P BT
STORES DO MOT ACCEFT MAR DADERS PROCESSOR (IEEE-488) MCE3IL MC1436CU  7.99 | MCI28OP 100 | MCIZ040P  11.90
INTERFACE mceanp MC1437L 398 | MCI37OP 372 | MCI2081F 578
MAII. DRDER = Mmcaap MC1637F 314 | MCI40IP 188 | MCI441OP 228
T8118 Asserbled aod tisted: CCsok disketts inchoded mcaasp MC14390 490 | MCIMOSP 242 | MCI4411P  17.13
P.O. BOX 2208R  CULVER CITY, CA 50230 i o wich At I~ ST [ A R S30000 | pacasne MCI439L 462 | MCMOSL 385 | MCT4412vP 1653
o digk dewe | $399.95 - CENTRONICS™ mcassp MCT433P1 397 | MCIMIEL 37142 | MCI4433VP 1153
. MCEsTL 420 168 600
PHONE ORDERS (213) 641-4064 ] 7811C Assembled and trsted, CCsoft ROM inchaded PRINTER Mcas7P MCT445L 415 | MCI438L 433 | MCI4ater  13.73
Compatibie with Appla i PLUS™ ¢ McesaL MC144571 72 | MCI443AF 580 | MC14450FP 580
Moo Dier 510.00. Ade 52,00 12 covar pottape 3ed hanefing. Masies Charge L‘ o ki "fp.' “m INTERFACE MCISBL MCI445UDS 177 | MCM70P 1284 | MC14480VP 424
g VISA weizomed Plaase mchate yrer Cuepe ol sumben atarbank semter and o Mci01ap MC1488G 226 | MCI4TEPT 218 | MC14435P 396
xgnation dute Same Sumt e subject b pros sale Not responsibie e hypet Applessh™ cand ) $399.55 | TI20A Aaw s tasted cablerstwcided . $119.85 | ychaoap 372 | mcrassrt 198 | mcascar  1se2 | mcaacosr  3m2
Stww gy may viry hom Mo Ovder prasng. 'Wa senve e o 2abatam
i e 5 VISIT A STORE NEAR YOU TODAY - We stack a large selection of Techaical Baoks, Diserets C i d Circuits, Test B and Electronic Supplies.
L p T
ATLANTA CULVER CITY | HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON
3330 Piedmont Rd. N.E.| 11080 Jefferson Bivd.| 2649 Richmond |1125 N.E. 82nd Ave.| 1300 E. Edinger Ave. |1064 E. El Camino Real| 4518 E. Broadway
Atlanta, GA 303056 Culver City, CA 90230 | Houston, TX 77098 | Portland, OR 97220 | Santa Ana, CA 92705 Sunnyvale, CA 84087 | Tucson, AZ 85711
(404) 261-7100 (213) 390-3595 (713] 528-3489 [503) 254-5541 (T14) 547-8424 (408) 243-4121 (602) 881-2348
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TECHNICIANS WHO USED TO BUY THE BIG NAMES
NOW BUY THE BIG NAME'IN LOW PRICES,

EXACT
REPLACEMENT

SEMICONDUCTORS
*4.40

RSN T T
200 | =R

Smart technicians who want Exact Replacement Semicon-
ductors with prices that let them in on the profits are turning
to ERS. A new and comprehensive series of guaranteed qual-
ity semi’s directly distributed by MCM. ERS prices are lower
because MCM cuts out the expensive middleman, and most
parts are sent right to you United Parcel within 24-hours of

ERSeID200: - A It
ERSHBA . Stio s s e e
ERSHIBS: et s
ERSH SO e S
ERSBIO5 AR SNl

$1.20
$1.80
*3.35

ERS 2861 .. il d
ERS: 2881 e s st
ERS 2918 o o et
ERSZO3A . 35
ERSMA2LEGIE. U er i 225

your call on the toll-free hotline. And ERS quality is backed
by a replacement or money-back guarantee.

Let yourself in on the profits. Order ERS directly from MCM
today, or call and ask for our complete ERS replacement
parts list.

$2.30
4.35
$1.30

Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery.

1-800-543-4330 KCORRAES RN 1-200-762-4315
National Watts ELECTRONIC PARTS Ohio Watts

CIRCLE 28 ON FREE INFORMATION CARD

BULLEY ELECTRGNICS

Sound Effects Kit $18.50

The SE-01 ks a completa kit that
contains all the parts to build a
programmable sound effocts
generator. Designed around
Ihe new Texas Instruments
SNTEATT Sound Chip, the
board provides banks of MINI
DIP  swilches and pots- lo
program the vanous com-
binations ol the SLF Oscillatar,
VCO. Noise, One Shol. and
Envelope Controls. A Quad Op
Amp |G i3 used lo implemant
an Adjustable Pulse Genera-
lor, Level Comparator and
Multiplex Oscillator for even
more versatility. The 34" x 57
PC Board features a prototype
area o allow for user added
circuitry. Easily programmed
to duplicate Explosions,
Phasor Guns, Steam Trains, or
almost an infinite number of
ofher sounds. The unit has a

P.0. BOX 401244R
GARLAND, TX. 75040
214 . 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

BANKRUPT Game Manufacturer
Dumps Computer Backgammon Game
The Engineers designed this one too good, making it too
costly to be competitive. Result. .. Chapter XI. We bought
all the parts and can offer the unit as a kit iur over 60% off

retaill DISPLAY POINT BUILT IN
WILL VERIFY
THE NUMBER

Car Horna
Toys

REVISION 2
$24.95
(Basic Kit)

Does nol include speaker
awitches or 2708 ROM

xe8
Double slm glass PC Music Bo
Board CLEAR MOVE
ALLOWS TO
CLEAR ENTRY
TO ALLOW
NEW MOVE.

$39.95
Includes Case
Does nol Include
player pleces

Powerful 8035 Micro
Processor Chip

Two 2716 style mask ROMS
RAM Chips, LED readouts,
Keyboard, Instructions

AC Plug transformer

8035 and program ROMS only
with schematics.  $12.00

Now you can play hundreds of songs using the Bullet Super
Music Hlker The unit features a single [actory
IC that comes with 20 pre-
progmmmed short tunes. By adding the additional PROMS
(2708s) the system can be expanded lo play up to 1000
noles par PROM. Just think a compact electronic
kmtrumenl that will play dozens, hundreds or even

PLUS MUCH MORE!

mulliple of The

low price includes all parts,

assembly manual, programming charts, and detailed 76477 chip

specifications, It runs on a 9V battery (not included), On board

100MW amp will drive a small speaker directly, or the unit can be

nonnec.od 1o your sterec with Incredible results! (Soeaker not
TBATT Is

7 Watt Audio Amp Kit $5.95

SMALL, SINGLE HYBRID IC AND COMPOMENTS FIT ON A2 2 3° PC
BOARD [INCLUDED) RUNS ON 12VDC GREAT FOR ANY PROJECT THAT
MEEDS AN INEXPENSIVE AMP, LESS THAN 1% THD @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT

Sgecial Purchase

Hew!

2N3055 115W NPN POWER TRANSISTOR TO-3

Most popular transistor for power
supplies. audio amps, switching, etc.

S0€ each

),
i

Limit 20 per customer

Overvoltage ProtectionKit $6.95

Protect your expensive equipment from overvoltage
conditions. Every computer should have one! Works with any
fused DC power source from 10 to 20 volts up to 25 amps.

RADIO-ELECTRONICS

-
e

PARTS

13V 5W Zener
25V 5W Zener
5,2V 4D0MW Zener
100V 12A High Speed Diode
400V BA Triac TO-86
PLL CMOS
Quad Comparator
NPN Gen Pur TO-82
8?\ Fraqunn NPHN TD-92
oder/Latch
clda Counlni w/T Seg Out
Qund Analog Switch
SATISFACTION GUARANTEED ON ALL PARTS AND KITS, EXAMINE

FOR 10 DAYS IF NOT PLEASED RETURM IN ORIGINAL FORM FOR
REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE IS OVER $10.

-

2=
EER338BNRERE

Super Value Power Transformer
Well made, open frame transformer with mounting ears. Builda
+5 and =12 supply with inexpensive parts. Free schematics of
several designs. Primary 117VAC. SEC #1 15VAC @ 5A SEC
#2 15 VAC @ .5A SEC #3 BVAC @ 2.5A. ORDER:
SPECIAL BONUS:Order 2 BET-0005§

Got free 723 voltage
regulator IC! $2-95 Each

ds of 1s of music. The kit comes with all
electronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 43"
The 7 watl amplifier section is on the same PC board and
drives an 8 chm speaker {not included), from a whisper lo
ear splitting volume. Since the unit works on 12 VDC or 12
VAC*®, vehicle or portable operation is possible. What do
you get for $24.957 Everything but a speaker, transformer,
case, swilches, and PROM. Additional 2708 albums
containing popular tunes are available for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions, Lists of available PROM
albums are available on request (Note: Unit plays
electronic music one note at a time, it is not possible to play
chords or a melody with harmony simulfaneously. )
* Envelope control gives decay to notes.
* “Next tune” feature allows sequential playing of all songs.
* On board inverter allows single voltage (+12) operation,

OPTIONAL ACCESSORIES
DIP Swilches One 8 pos., One 5 pos. 2.00/Set
(Can be directly soldered to PC Bd. to access tunes)

Rotary Two 5 position 2.50 (Set

= NO C.O.D's

* SEND CHECK M.O, OR CHARGE CARD NO,

* PHONE ORDERS ACCEPTED OM VISA AND MASTERCHARGE ONLY.

* ADD 5% FOR SHIPPING

* TX RES, ADD 5% STATE SALES TAX

* FOREIGN ORDERS ADD 10% (EXCEPT CAMADA) (20% AIRMAIL)
LLE. FUNDS ONLY.

(214) 278-3553

{For remole wiring to PC Bd. to access tunes)
Attractive Black Plastic Case

Wallplug Transformer
(For operation on 117VAC house voltage)

6.50
3.00




HICKOK
DIGITAL MULTIMETERS

Dual Trace Oscilloscope
HITACHI 30 MHz
® TV sync-separater circuit
@ High-sensitivity TmV/div
(5MHz)
@ Sweep-time magnifier
(10 timaes)

® Z-axis input (Intensity
maodulation)

| @ X-Y operation

| ® Trace Rotation

Model V3028
$995

DMM +
VARI-PITCH +
LOGI-TRAK =

MX-333
$235

AP PRODUCTS

@ PLESSEY

Metallizod
Palyester
Capacitors

Saries 160
MINIBOX

823101
923102..
923103

.5 79.95
124,95
.124.95

Quite Portable

Very Affordable

and Unbelievable

Versatile

the PET computer may
very well be a

lifetime investment.....

® Large Keyboard

@ Separate Numeric

Pad
® Graphics on Keys

16 K3 s995

0 commodore

DISCO

0l

= Bring this COUTON into one of our stores or
=

—j mail to our Mail Order address shown below
— and receive a 10% DISCOUNT

HELT

NAME
ADDRESS
=Y STATE
=2
zip PHONE NO
Coupons pccepted only with full name and address biled mn

Z )

COUPON

on purchasas from this page of $50.00 or more.
Offier EXPIRES on April 0. 1981

QDAL

UNT

MARK IV LED POWER LEVEL INDICATOR

« Display Range -36dB to+5d4B

» Floating or Gradual Output Indicating

o Kitinclud leds, capaci
tors, resistors, PC Board, and silk
screened metal front panel

10 pex

KIT $31.50

THE NEW NLS TECHNOLOGY
TOUCH/TEST 20

TOUCH/TEST 20 comas com-
plate with test leads, tempara-
ture probe. companent lest
adaptor, batteries and charger
unit. Order yeurs TODAY!
ORDER KO, PAICE
NLS-TT20  LEATHER 343§
NLS-TT20B CARRTING  £487
WLS-41-140  CASE 45

TOUOH=TILT 20

Professional Keyboard Kits!

Models 753 & 756 ASCIl| Keyboard Kits
For Hobby or OEM Microprocessor Users

® Full 128 Charactar ASCI| (T56] 853 Keys, papular ASR-33
fermat (763] @ Augged G-10 P.C_Board @ Tri-mods MOS -
eoding @ Two-Key Rokiover @ MOS/TTL/DTL Compatibla out-
puts ® Shift snd Alphas Lock{T66) @ Level snd Pulsa Strobe(788]
® Custom Keyesps ® 3 Uiner Definsble Keys(753) © Selectsbia
Parity ®Low Bouncs Keyswitches® And Much Merslll

753K 53 Kay phone style keyboard-Kit. . . $65.85
753A  Same a8 above sssemble . 879.95
758K E! Key Full ASCII kwboll! I(n -.569.95
T58A as Ve assel ... 582,85
OT Pll enclosure for 7!3{?5! . §15.00
Steel enclosure for 763/766 .$29.85

TSSMF Mounting Frama for 753. . 56.9

TS56MF Mounting Frame for 758

Pri e ]

Intersil LED or LCD
3% DIGIT PANEL
METER KITS
BUILD AWORKING DPM IN Y% HOUR WITH
THESE COMPLETE EVALUATION KITS

Test these new parts for yoursel! with Intersil's low
£ost prototyping kits, complete with A/D converter and

CARBON FILM RESISTORS

FULLLEAD @ HIGHQUALITY @ 59 TOL

10 33 100 330 10K 33K 10K 33K 100K 330K 1.0M 3.3M
11 36 110 360 11K 36K 11K 36K 110K 380K 1.1M 3.8M
12 39 120 390 12K 38K 12K 39K 120K 380K 1.2M 3.9M
13 43 130 430 13K 43K 13K 43K 130K 430K 1.3M  43IM
16 47 160 470 1.5K 47K 15K 47K 150K 470K 1.5M 4.7M
16 51 160 510 1.6K B.1K 18K 51K 160K 510K 1.6M 5.1M
18 56 180 560 1.8K 56K 18K 56K 180K 560K 1.8M 5.6M
20 62 200 620 20K 62K 20K 62K 200K 620K 20M B2M
22 BB 220 B80 22K B6.BK 22K 6BK 220K GBOK 22M 6E8M
24 75 240 750 24K T.5K 24K TS5K 240K 750K 2.4M  T.EM
27 82 270 B20 27K 82K 27K BIK 270K BI0K 27M B.2M
30 91 300 810 30K S.1K 30K 91K 300K 810K 3.0M 10.0M
Ye Watt......51.69 par C Ve Watt...... 51.75 per C

ORDERONLY IN MULTIPLES OF 100 PIECES PER VALUES

PORTABLE thandar

Modsl SC110 |

OSGILI.IJSGIJPE

® 0c—10MHz Only $369

© 2" Diagonal CAY B

SCIMM LRI WEIGHT 2 o

© ULTAALOW ® AUTOMATIC CIRGUIT
POWER POWER DOWN FOR
CONSUMPTION UNUSED SECTIONS

Vs Watt

HIGH QUALITY CARBON FILM
RESISTOR KITS

— 5% Tolerance

EACH SET CONTAINS 8B40 RESISTORS
20 oach ol tha tallewing valies [in chma)
1.001 100 10002 1.0K0 10K0 100K0 1.0M2
1.50 1500 1500 1 5K0 15K0 150K0 1.5M0
2201220 2200 22K 22K 220K 2 IMN
330330 3300 3 3K0 3IKN JI0KN 3.3IMN
AT ATRATON 4.TKN 47K0Q 470KN 4.7M0
68101 680 6800 S.8K0 GEKN 680KN 680
RS-14-25 Complete w/Storage Bin524%0

NEW 30 MEGAHERTZ

PORTABLE, DUAL TRACE
MINI-SCOPE

LCD display (7108) or LED display (7107). Kits provide 1 WATT sa 1 5 2 WATT $2 1 o 0 MEGAHERTZ
4l materials, incl PC baard, for a functioning panel metar 20 P/Pack L] 10 P/Pack L] M523 pusi Trees 564900
ICLTIOREV (LCD) - $3448  ICUTIOTEV (LED) . sza70 AVAILABLE IN THE FOLLOWING VALLIES IN OHMS MS215 '“‘"“""""m
il el Tomen 1.00
33 150 300 560 15K 30K 56K 206 47K 180K 680K MS-15 :';I' Tece $385.00
10 180 330 680 1.8K 33K 100K 22K 56K 220K 1.0M i narpancha _”mm-“"_'-_
47 200 390 B20 20K 39K 120K 27K 68K 330K 22M
100 220 470 1.0K 22K 47K 150K 33K 100K 390K 47M T T S “'“D"’r
STARTER 120 270 510 1.2K 27K 51K 1B.0K 38K 150K 470K 10.0M L e e S LU IS0
Z-BO MEZI0 18 fe 2 Wl 5-0) | 41741 1018 1 Prets (10 mepshes impetl 530 00
SYSTEM A A/INS 3 i L2 Aaswararn) | 41180 Laathar Case IM3-2301 245 00
3%-Digit. LCD-Displa
A UL T BT DIGITAL MULTIMETER EXAR aamice 18 % m
uses the powerful ZB0 microproces- * HANDY — sasy to held, to carry, to use, to L 1@;3 Huvl‘ﬂﬂ? uiggg: ;;: 3:g ;g;
™ ) . XA P $ 1.3 111 3 xR ¥
sor as tha heart of the completa micra- read. ® ACCURATE — basic 0,1% DC sccuracy — XA-08ICE 1.80° 1,20 1.00 XR-2208CF 279 2231 1.88
computer on a single board. Leam a * TOUGH — built to take rough sveryday fiald xn-nacg: 1.99 lag 133 x:‘insc: :n: ;‘92 ;::
X 2L ' :
step-by-step introduction to micro- ”‘;:: "I“‘ ':'”;'é‘;'ﬁ“’;:[:’"" o "':‘ "'“:"f":'" fts ﬂﬁ?‘;;. i ::o ] :: :n.rg:;gp 231 348 ):a
et o, OB, Nigh oop- ¥A-086CP 1,74 140.1.18 XR-22186CP 321 287 214
computers with a keyboard -nd display.isidio cassatte inter- trast 3%-digit LCD display, readable anywhera .. . a XA 4GP 261 200 174 XR-2228CF 278 223 188
face, PROM prog w area. 4 full 0.5 high. ® PORTABLE — Palm-sized, light- XR-326CP 195 158 139 NR2240CP 199 158 133
channel Counter Timer and on Bond RAM and PROM. ight. operates up to 200 hours on a single 8V ;':"];:g;" Moo l:; e :;::‘!32: bt ‘;: 122
Comp Opp fon and Manual included. ZBUG tor alkaline battery. ® EXPANDABLE — XA-210CH 422 338 281 XR-2272CF 116 a1 M
: uses standard DMM accessories to extend ranges XR-215CH 422 338 1m1 XR-2278CP 199 158 133
Monitor in ROM. an R XR-C240 1022 818 881 u.uugr :eg ;‘9,.1 244
- XR-C262 828 743 619 MR-2228CP { B/ 694 581
27004 kit .... 5399 38007 assem/T.. $531 MODEL S35 .. ...c.0cnrnnrsnn $175.00 XR-C277 BOG 645 538 XR-2524P 403 321 269
Xn-320P 139 m 23 XR-2556CF 114 1.7 143
X¥R-ESECP 5 51 43 XR-2567CP 1es 1,50 135
XR2206KB FUNCTION GENERATOR KIT XR-LESSCP R R XR-3403CF 120 96 80
POWER SUPPLY Miisetr  vas 1% 138 deaiscr  1ae aa an
STORES 00 NOT ACCEPT MAIL DROERS OPERATES ON EITHER: — XRSEHCH 200" 181 1.5 XRa151CR 129 103 88
e XR-s80Ck 201 181 134 XRA195CP 137 1108 91
MAILORDER S Volt3 Amp |sinste 12v£6v sPUT SUPPLY | oA .0 L S R A 1R 17 S )
APS 5-3 { XA-LESICP 113 80 78 :tl-lssugr 79 83 53
xn-lsace 84 67 56 XA-4741CP 129 103 86
P.O, BOX 2208R CULVERCITY, CAS0230 INCLUDES ALL PARTS TO E 25 et A o lodyl M i
BE MOUNTED ON PC BOARD 100 BT 73 XA-5533AF 313 250 208
- KR ABBAF 1.09 ar 73 XR-553400 1,98 1.59 133
| PHONE ORDERS (213) 641 40831 1-9 $37.25 L s AM1524M 1393 1114 529 YASSI4ACE 284 211 178
XR-1SEBN 338 188 214 XR-6118P 235 1.80 1850
Masmem Deger 310 00, Adé 57 00 1w evee pestage and hpaing lmtw 1050 $35.55 Daly 319.55 ¥R.2200CP 18 84 79 AR-A120P 225 190 150
ot WEA wrbcomed Paata actate v 25 up $34.04 PR S NAT MEL XR-2201CP 118 84 T8 AR-A03ECP 178 100 250
pepen fite sm—mwmcluwuu Itn-mnub-lslwu XA-IX0ICE 118 84 79 X1 IB0OCP 1B 148 11
Stare. ma e Mind Ordas procs W wiaree B gt 1e ubibiee ¥ .
porierndido » VISIT A STORE NEAR YOU TODAY - Wa stack a largs selection of Technical Books, Discrate Ci | Circuits, Tast E and Elsctronic Suppliss,

ATLANTA

3330 Piedmont Rd. N.E.
Atlanta, GA 30305
(404) 261-7100

GULVER CITY
11080 Jefferson Blvd.
Culver City, CA 80230

(213) 390-3595

HOUSTON
2649 Richmond
Houston, TX 77098

(713) 520-3489

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 97220

(503) 254-5541

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

(T14) 547-8424

SUNNYVALE

Sunnyvale, CA 94087
(408) 243-4121

1054 E. El Camino Real

TUCSON

4518 E. Broadway
Tucson, AZ 85711
(602) BB1-2348
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RADIO-ELECTRONICS

Parts by the Smp cminen sulft o GA "W'super sale on LONG PLAY

PHOTOCELL MEMORY
3 FEET S 5 an
Approx 180 Parts 2 8 == 1-3112 29

10 HOUR TAPE
16 RECORDER

W 300 . 192 PINS Top quality AC-DC casselte

' 99¢ ik 99 recorder, modified to provide

5 continuous hours of re.
7 ] cording and playback of true
100/529 - ’ Tﬂg:sﬂlfnsgr?f & fidelity, distortion-free sound
0105w Fole / on each side of cassette for
RESISTORS : s 4 1OF ! ' | a total of 10 hours. Unit has
' T-30% s many special built-in fea-

tures. TDK D-C180 i X
supplied. S OHLY $] 25.00*

PHONE RECORDING ADAPTER

: . Record incoming and outgoing
ROCKER : calls automatically with this all
SWITCIE . ) solid state unit connected to
G - T =y your telephone jack and tape

recorder. Starts recording when
phone is lifted. Stops when you
f |28 gl 5. 404 hang up, making a permanent
red green (1 record. Easily installed. No

51095

Digital

™ Panel

) Meter
on-a-chip

?10? led or i'IT.lE led

R CHO

monthly charges. *
YOUR 2 e }
CHOICE 6/ S’. POSITIONS  PRICE - . - ® ECL:AFRROVED $24.50 -
. $1.10 = " - 1 M M i b
Etchant e $1.20 ' z AT AL :
: . 8140 1 = FLATS [) =Te T
Ammonium 87008 T o G
Persulfate o R Solid state. Self contained. Excel- s
" - i lent adjustable sensitivity. Voices -
FAST & EAS\!‘$ 95 _ AC Chassis or other sounds activate and con-
TO USE S receptacies (o] trol recorder. Uses recorder mike or &
J:&;DD ,LB : gy S stock uP | 5/51 = remote mike.
(makes 2 gal) i 100/
g g 100005 WOMORE GOODIES FROM 2% x 1% x %" $24.95* 9
Id b'd biAMDNDBA 3 Ph Il Adapter $24.50*, VOX $24.95* (*pl
. Nl . 7 5 COMPANT one ca apter plus
Sol1 .carll € er : Ry ’*_"I’:'"‘,""Jf 17 $1.00 ea. shipping & handling), 10 hr. Recorder
pc drill h|ts Trimmer | Ketriable . $125.00% (*plus $4.00 shipping & handling). Cali-
A3-13pf e iy S1615:003:2028 fornia residents add tax. Mail Order, VISA, M/C, cod's
05 " $ \ \ 9‘5 R - FLoME - okay, quantity discounts available. Munsy back guar.
S osoD m 0.3"DIA 4 ea nir Free data.
wnnslu rhsrvo;;;' ! < AMC SALES, Dept. 19 9335 Lubec St., Box 928
8 1365 Downey, CA 90241, Phene (213) B69-8519

CIRCLE 6 ON FREE INFORMATION CARD

COMPUTER OWNERS
WE HAVE

H47 COMPATABLE
DISK OPERATING.

8" Dual Siced, Double Devsity
Inteligant MASTER/SLAVE

BY REMEX

I .20 SN7440N SNT4141N

SNMOZN .22 SN7442N SN74151N

SN7404N .22 SN7443N SN74153N

SN7408N .24 SN7445N SN74154N

SN7410N .22 SN7451N SN74155N

SN7412N .28 SN7454N .20 SN74157N

: ;;“’: Pt 1 SN7413N .35 SN7474N SN74160N

7415155 : X s SN7414N .49 SN7475N SNT74161N

74L5158 SN7416N .29 SN7482N 105 SN74163N

74L5160 | SN7417N . gnueg 50 gu?aman

ALZEL Sfens oS T o i domen e

74L5163 16K MemoryAdd-On : SN7430N 23 SNT496N .70 SN74175N

745164 | CEE B O | W socongs " SN7A37N 29 SN74122N .39 SN74180N

TALS165 mcwnu INSTRUCTIONS % . S| SN74136N ! SN74181 N
74LS170 Ty

TaLS174 s

: ;:tg:g 75 MICROPROCESSOR 74
7415193 MISCELL ANEOUS REAL-TIME CLOCK
74L5195 . The MOMSSIY m & monokine metsl gate CMOA mlegraled

7415196 B038C 2685

7415221 b S

7415240 -

7415241

prowde acdrestable 4 et |, 0 data of SECONDE Wik

BUY FIVE OR MORc FOR ....518.95 each e s T e

74L5257
74L5258
T4L5259
7415279
74L5283

i COMPONENTS

| ] No“Glitches”, Surges
;:tg;g ‘gg : 1971 SOUTH STATE COLLEGE

74LS36T S5 ANAHEIM. CALIF. 92806 Drlntefaence
74LS368 55 A MASTEACHARGE oRDaRY
T4LS3T3 MO

?:LSGN

T4L5243
L8244 CONCORD W At
Tai 257 COMPUTER KEn?

223058 R5B388E8REN:

']
C
¥
[+

AL HES ADO 6.
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NO DISCOUNT COUPON

®
q-DATA PRECISION FOR ITEMS ON THIS PAGE

A DIVISION OF ANALOGIC CORPORATION 10 Megahertz CALLFORQUOTE ON QUANTITY DISCOUNTS
MODEL DESCRIPTION PRICE HM307
175 3% Digit Portable D.M.M $219.00 ’
245 4% Digit Parrabls D.M.M. 385.00 SINGLE TRACE [( E I T H LE Y
248 4% Digit Portabla True RMS D.M.M, 385.00 OSCILLOSCOPE

3% Digit Hand-Held
DIGITAL MULTIMETER
MODEL 130 — 0.5% basic DCV sccuracy ® 25 ranges

B IDEAL SERVICE INSTRUMENT
W TIME BASE 0.2 us — 2.0 s/cm

100-Hour Mini-Portable

4V2-Digit LCD Multimeter B LPS-TRIGGER B COMPACT Only and B functions: DC volts, AC volts, DC amps, AC amps and
* 25 Ranges, including five ssch AC and DC, bath $404.25 | chma e Auto zero and auto polarity ® Low battery
voltage and current, plus five resistance ranges! B BUILT-IN COMPONENT TESTER indicator and much much more . . .err-..5115.00
® Sensitivities of 10uV. 10nA. 100mIL. and maximum readings e

of 100 voits (500 AC), 2A. 20 megohms! & Basic sccuracy of =0.03%. Mfﬁfiﬂ 131 ;{‘:’ “h“ ':c'“ ':‘C"’D?“'"r;c“"ﬂﬂ“
supported by lsb-grade T.C. — typically. +(0.003% rdg. + 0.001% g/ : :“g"’:: ": :m L :,m ""P‘I _"":'L-M
‘C & Rechargabls 100-hour battery portability, plus line operation |while 20 Megahertz . SiLoue bekt Te00 a0 SUt0 polecity 8 i Law,
charging) ® Big. clesr, high-contrast 0.43" high LCD readout. readable battery indicator and much more. . ....... 5134.00
anywhars you can ses to work . inchuding bright sunlight! H M31 2
MODEL268 L S e e e v s £295.00 DUAL TRACE 4% Digit LCD Hand-Held
258 43 Digit Portable True RMS D.M.M 385.00 OSCILLOSCOPE DIGITAL MULTI M ETER
585 396.00 0.05% DCV accuracy ® 4%-digit resolution @ §

8 Digit Portable 250MHz Frequancy Counter functions ® Easyto read, 0.6" LCD display  100-

haur life from sn akaline battery ® Annuncistor
warns user when 10% of battery life remains *
Reliable rotary switchas cleacly display range and

H 10 x 8 cm DISPLAY
B LPS-TRIGGERING

3% Digit — LCD Display

DIGITAL MULTIMETER B BANDWIDTH DC — 20MHz function & Fully protected from overload: 1000V
DCV, 1000V k ACY and 200V max Ohi

® Unique Audible “Eyes-Off* malti-toating ® Fast B TRIGGERING up to 30MHz 55‘;? DA S T A P AR i

tasting without taking your eyes off the circuityou'rs | I FULL X — Y OPERATION 00 MODEL 135 ......occuuinan, $219.00

probing, ® Continuity Test works on throe lowest

ence % R ithve Al f AC T

Szl -:pp::cnlgn:nma;‘:;‘;;. t 50 Megahertz 4%: Digit Bench/Portable

OHMS jnput. ® Single-tons alsrm on negative DC HM51 2 DIGITAL MULTIMETER

o.nmlbgl. ® Also tests logic levels = logic tran- MODEL 176 — 0.5% accuracy below

u:;nn—_tm\f SEswitoh up:-l:f and closing — dioda DUAL TRACE 20VDC and 20KHz AC ® 20000 count ,-'--

T display ® 0.6" LCD display ® 5 Func-
MODEL 9386 $190.00 OSCILLOSCOPE ti::l.vDC volis, AC vall‘c. ;“C amps, AC
------------------ amps and chms ® Function and r

SWEEP DELAY lmpmnnw: ® 1000 Muihhaulrr u‘:‘:;lul
DELAY LINE L D . M B R b L B $249.00

BRIGHT DISPLAY
BANDWIDTH DC — 50MHz
TRIGGERING up to 70MHz
AFTER TRIGGER DELAY LINE
OVERSCANNING INDICATION
IDEAL FOR COMMUNICATIONS
AND DATA PROCESSING
50 Megahertz
HM812
DUAL TRACE STORAGE
OSCILLOSCOPE
B 50 MHz DUAL TRACE

MODEL 178 — 0.04% basic sccuracy # 20000 count display ® 0.6 LED
display ® 1400V input protection ® Easy to use # 3 Functions: DC volys,
AC volts, chms

@ Ensy to use - plug in capacitor, push
button and read the value to 0.1%

® 0.5 in. liquid crystal display

. Mo JAvolr"

1304 carrying Case. ..
1766 Battery Eliminatar
1788 Rechargeable Battery Pack

maent circuit (patent panding) holds £0.1%
basic accuracy for a full year.
® Up to 200 hra oporation on standard 9V Batt. |
@ B sasy pushbutton ranges cover 0.1pf to
1988 microfarads.
© Bast of all it's sasy on the budget - only

MODEL 938 $185

0.1° Resolution, LCD Display

TEMPERATURE METER
* WIDE-RANGING — [—] 85" C to +150°C{—)85"
to 302°F @ ACCURATE — X 4°C/ Z0.T'F over
mostolrangs ® FAST — 8 seconds to 99% of final
change in reading ® VERSBATILE — switch-se-
lectabls resolution (0.1* or 1*) and degress C or
F ® HANDY — sasy to carry, hold use. resd

Only
5$1485.00

4% Digit LCD
Bench/Portable
DIGITAL MULTIMETER

® 2000 count display ® 0.6 LCD display
® Function and ranga annunciators ® 5
Functions: DC volts, DC amps, AC velts,

AC amps and chms ® Fully protected ® 1-year battery life from alkcaline

battery ® Cuality and performance

The Keithiey 189 provides full capability for many general purpose applications.

Seld have been to keep the p P
- TOUGH—uhmcydlrﬁlldut.legﬁmlin— PLUS VARIABLE ratio high
ina calibration. ® COMPLETE — includes full-
um:u::u:lwn;nun:is:mb‘ . UTE-; zvzn:; PERSISTENCE Lulal A L v o oo st nsaninale b s $169.00
WHERE — orn battery or at!
[115AC, 4763 Hs)with optionsl batiery siminater, | M DELAYED SWEEP WITH SYM- NEW LOW KIM-1 e er
MODEL 940 ..........cvuuns $195.00 AFTER DELAY TRIGGERING ; = i PRICE
1350 3% Digit Banch D.M.M, 215.00 | @ STORAGE OF SINGLE-SHOT-SIGNALS "1' E:-__ :::\f A
1351 3% Digit Bench D.M.M. with 20A current rangs 205.00 “AUTOMATIC STORE" £ & Tl’:‘tl;
480 o o et O o0 | M LED INDICATION FOR OVERSCAN, SINGLE 3
24BOR 4% Digit Bench/Portable Trus RMS D.M.M 350.00 SHOT, TRIGGER ACTION DELAY MODE, $239.00
5740 7 Digit 100MHz Muhifunction Counter 325.00 “AUTOMATIC STORE" only $4035.00 KTM-2 CRT/TV Kybd Tarm 5349
5800 8 Digit 520MHz Banch/Portable Frequency Counter 486.00 ELURE
5801 52 /P ls F [ 525.00 2 2
s s o v v e o e %o | Universal Oscilloscope |E=25E.  HaNDHELD

and
BENCH/PORTABLE E

DMM’s

SIGNETICS
The Insirucior 50
Desktop Computer

Includes everything you need to
write, run and debug machine-
language programs. Housed inone
campact package.

Probe
$ 3600

SWITCHABLE X1 and X10 Attenuation Factor
KEY ADDITIONAL FEATURES: » 100MHz bandwidth ® Heawy
duty tip ® Break resistant center conductor ® Slender, flexible cable
® 6ft. cable length ® Wide compensation range ® Fiis all scopes
® Ground reference can be activated at tip ® Includes SPRUNG
HOOK, L.C. TIP, BNC ADAPTOR, INSULATING TIP and TRIMMER
TOOL ACCESSORIES.

THANDAR

MODEL

8020A '_'::':

SORCERER COMPUTER *fesas ey
- AK ROM - 32K RAM - Dusi

- FEATURES, 280
Comethe 1[0 = 30 Lisss oi G4 Chasstars ~ 84 De
o fined  Charsciers and 64 Uner  Dalimsd _ Choeatter —
BIT & 348 Grighie Mesolution — Edge Card Conmbe
Tie 18 5100 Bus — Serisl and Fasatie (10,

Rag. Dur Price
Pert No. DPI0O2-2 32K ... . $1395.00 $1016.00

STORES DO NOT ACCEPT MAIL DRDERS

MAIL ORDER

CULVER CITY, CA 90230

Pulse Generator i o sotem) Frequency Meter i on ton)

® 10Hz — 200MH 1ppm across
ment range ® 5 Solectable Gate Times @

Pericd and Pulse Width Controls

Pariod Range 200ns — 20008 (5MHz — SHz)

Puise Width Rangs 100ns — 100us

Varible 5011 and Fixed TTL Cutputs

TTL Output Capabla of Driving 20 Standacd TTL

Loads

& Can Ba Operated in Triggered, Gated. Manual One-
Shot or Manual Gated Modes

Input
Batter than 30mV rms Across Full Range and Batter
than 10mV rma from 20Hz — 100MHz & %" B-Digit
LCD Display ® Automatically Positionsd Decimal Point
® Totalise Mode For Frequencies Up To 20Mhz
® 1MHz Int Timabase Avadable via Ress Panal Socket
® |ndicates Units Being Measured (KHz or MHz)

P.O. BOX 2208R

[puuuz ORDERS (213) 541-4054J

M Qvder $10 00 Add 57 00 ta cover postage o hasshng Master Charge & Complemant Switch Inverts Both Outputs

4 M meicomed Plaass nelode yous chargs canl namben mimtah e and TF200 ......cooiiiiiinann Only $394.00
s G b N B sAboh i DLt Sl Wi e o o TB105 0 n el el 1] Only 5219.00 | TPB0O 600MHz Prescaler. . .. ... . Only $98.00
o frem Mal Drder W n the 1 Bantan

e e e PR S Y et VISIT A STORE NEAR YOU TODAY - We stock a large salection of Techaical Boaks, Discrete Camponents, | d Circuits, Test E and Electranic Supglies

ATLANTA

3330 Piedmont Rd. N.E.
Atlanta, GA 30305
(404) 261-7100

CULVER CITY
11080 Jefferson Blvd.
Culver City, CA 90230

(213) 390-3595

HOUSTON
2649 Richmond
Houston, TX 77098
[T13) 529-3489

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 97220

(503) 254-5541

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

(714) 547-8424

SUNNYVALE
1054 E. El Camino Real
Sunnyvale, CA 94087

408) 243-4121

TUGSON
4518 E. Broadway
Tucson, AZ B5711

(602) 881-2348
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MICROPROCESSOR COMPONENTS JOYSTICKS

=

(2458 Clock Modules

AUTOMOTIVE/ ~—_8080A/3080A SUPPORT DEVICES DATA ACOUISITION (CONTINUED) ek o
INSTRUMENT | NSBGA, &1 | ADCHBCCN  B-BIt AJD Conaverter (-Ch. Mult,) 5.3 | h
CLOCK o2y u nu input Dutput 1% | ADCMITCCN  8-0i1 AJD Conwerter (15-Ch, Multl) 1095 | K
APPLICATIONS: s S0 Priodity Interrupt Controf 545 DACIELCN B0t 0O/A Canvy. Micra, Comp, [R0Y) 1.9 1
a h 1 2 K DFENE Bi-Cirectionsl But Oriver i DACHMLCN 18-mit O7A Cony, Micro. Comp, [5.20%) 3% 1
et Mol e Bl e R -
- s Drivar i o y
RV clocks =105} System Cantratiar/Bus Driver o OACIEILCN -Bit O/A Co .55
® Alrcraft-marine clks, | orum System Contrafier S5 | cOMIN B-Channel Mulil Ly e
* 12VDC opar, instru. | N5 1/ Expandar for 4 Serian am | avaaein et BAUD UART 55 3
» Portable/battery SIS Awynehronous Comm. Elsment ws RAM'S
[o12 =18 Prog. Comm. /O (USART) 1.9 18 ) Static 1.4
powered instrumnts, | ppee; Prog. interval Timer us | e oy J5-5K 5K Li T P
3 : Dynami » near Taper Pots . .. .
Features:Bright 0.3" green display. Internal crystal time- | oewss Prag, Paripheral 1/0 (PRI} 5.5 | a0) (uiad) e 1] JS100K 100K Linear Taper Pots . $4.
base. £ 0.5 sec./day accur, Auto.display brightness contro| | BP1=7 R e :2tee 1ad4e1 Statie 1n) Jve-40 40K (2) Video Controller in case . . . $5.95
2 5 . ] Prog. Intarrupt Control WS | i 1eix1 Static 1
logie. Display color filterable to blue, blue-green, green & | npp Prog. CRT Controller a5 | i Stathc 18
yellow. Complete —just add switches and lans. oREmn mu Keyboard/Disalay Interface  10% | 3yp x4 Static MOS i Au and nc wa" Trans'nrmel‘s
$1 6.95 [t Bus Recoiver L BT HRKA Static sins %
MA1003 Module ...... siainieniee » oP svﬂvn Timing Elemant 65 | MOU EENAIE A00ei4 Lo P e
DPtoL 06t Bi-Cirectional r 14 7
MA1023 7" Cost Digital LED Clock Modul g.95 | orer nit n..m::«:u:n:u ﬂ:::::r 1% ;:],::, m: 5,::‘.: m, oW Barurwt ::
M::Dgs I;"IB?WLE“;‘AI?t:CMHT::mon:t:r 1ggs | ™™ +an 8-Dirsctional Receiver 1% |y 16,3041 Dy namic 35004 (hausemarked) 4.4 :::';,:',':‘:,;‘:..'.
B 9. mn Pmm WK Dynamic 20n s
MAS036 3" Low Cost Digital LED Clock/Timer 6,95 | —— 6800/6800 SUPPORT DEVICES ——| i P B o]
MA1002 5" LED Display Dig. Clock & Xformer  9.95 uum.cp unu with Clock and RAM m:ls:;:mm Fully Decoded .91
= AW : xl Dynamic =1 Part N Input OQutput Price
Mo nter. Adapt |MCEN) 1.4 T A ] r =
2 National Semiconductor Mot o I SR Ca s ] e e i o AE 256 TT7VIBGRT TZVAC 260mA  33.05 OFF TZVACZEOmA 33
Sm. DRGSR | SR polneiThed (S A5 BEs Biiceen  n
A Y e o amm, Adapier L i) Bk Stath L
v MCa? Synchronous Serial Data Adapter 6.8 | POl Mt 4w Dr:v::: W-pin am] AC1700 117V/60Hz S VAC 1.7 amp $6.95
'f..’ picks Sl il Mo B | TrmeudnL i sttle ww| DV 9200 117V/60H:z 9 VDC 200mA $3.25
istar . ! 4!
3 A Tl Sl rransl racETae] P T otd Static us) pC 900 120V/60Hz 9 VDC 500mA $3.95
PROMS/EPROMS
= ey MICROPROCESSOR CHIPS———] imaa 3 UV Erasais FROM sn CO NN ECTOR S
T 1 g 204 B EPROM X
MM5290N-4 1MK4115!UF04161 .+ $4.95 gach | zia (wel) cru (wrcmaria) (amizy 5 | Thsane B LPROM (4, +5%, +13v) s R ik
16K DYNAMIC RAM (260 COPIGT cPU 0% | HIEIRtel(25I6ITE M EPROM [Single +3W) 1.5 A= =l :
(8 EACH $39.95) (100 ERCH $450.00/10t) e 7o o oty || canttnacitat il o e mond o
4| tice (Com, Tema. Grade, AKX EPROM (80n1) (Single <3V) 1%
MM5290J-2 1MK4116!UFD£16] Sﬁ 95 each | mcoes MPU wiClack (K Bytes Memary) 1.9 | s PROM et s
16K DYMNAMIC RAM (1B0NS) INSSS 4 MPU—E-BIL {EMHZ) " AIEI(45188) 1=l PROM (Open Cotiectar] LE ]
H | CPU--Sql.. nss 11 4% Dipslar PROM %
(s EAc;gsgj :9351 {180 EAGH $550.00/ ?3 25 each |12 Eruc s may 209 | sesmgusml 3k il State Dipotar PROM us| DB25P D-Subminiature Plug . . .
- e = ISR CPU—# Bytes RAM bl ualn ‘ . il A
Q?QNE:ENAMW Fﬂaﬁ JOW AL OF MMB380.) 200N | INswaN  CPU misene Miss L T ows = ggg?gzs g;su::":c:: gg;vs;'.éck"
= o cPU ne | o rator e
(8 EACH $23.95) (100 EACH $250.00/lot) el D addpidin g :.l::”m':; g: il {omrer cam)  ym| 22144sE P.C. Edge (22/44 Pin) . .
MM2114-3 ...............$5.95 each |7smeiL wru-icai 0% | sy ot Ganarator | UGBS/ BNCPiug .........
4K STATIC RAM (300NS) = SHIFT REGISTERS MASTEN man Pead Qnly Mamory us] UGBI/U BNC Jack . ...
(8 EACH $43.95) (100 EACH $450.00/I01) MR S & B EoRnTi 8 L NMOS READ ONLY MEMORIES uG175/U UHF Adapter . .
MM2114L-3 .. ...... .$6.25 each |mmsart  Dua somi stavie T | Memme 13x8x] ASCI Shi1ea wGreek ns| 50239 UHF Panal Recp.
AL R S e AR MMSIOR DT Mt Accmlatar o | MM L3xnl Math Symool & Pieuees 1as0) PL258 UHF Adapter . .
ts EACH $44.95) (100 EACH $475.00/lot) BAM 402 MBIt Dyrambe e MO METRS 138x9x7 Alpha. Control Char. Gen. 180 PL259 UHF PIIII e T
:m:" m—n:m el L: MICROPROCESSOR MANUALS UG260/U BNCPlug . whieas
. B00/31, nami el ) Usar Manual i)
EPROM Erasing Lamp [ sais: lisE o e T
i MR Usar Manual 00
O (LEMA] J-0IE Dy nami i -
P Hex 13811 Static “ SPECIAL FUNCTION TRS 80
aav Dual 13Dt Static 25 gmg: Dual MOS Clack Driver (M) 1% - -
ENV SL-mit D 1T , Dual MOS Clock Drk (L1 4] 1%
By m-u‘l: D”’::::HTE 1w | INSITING I":l'unv Dise ggn:rerl:-‘-r e XY 1 BK Con Vers |On Klt
v Dual 26 Bit Static ETY INSHSIN Communication Chip n%
g: :g i Micropracessar gu- i cluock llx: Expand your 4K TRS-BO System to 16K.
icroprocessor Compatible Clock E Kit comas cnmpilll with:
e S Raalons = ::"""N ,:,:';f,‘,““:",‘,;‘;‘,‘,’j,‘"“"" L ) :g ea. MM??U Il;l:D;;S!H'E_S] 16K Dyn. Rams (*NS)
PRI lerocantraller with &-Digit RAM 1.4 locumen on r NYErson
* Erases 2708, 2716, 17024, 52030, 52040, etc. DATA ACQUISITION & Diract LED Drive wiN BUs It
L3 Euus up to 4 nhln:\ﬂllhm 20 mlnuta:. AFID-ICN | Universsd Active Filter 2.5% 5% | COPIRE 1S9 VAL Fluar, Driver [30-pin phe.) 13 TRS-16K2 =1s0ns . . 549‘95
AFIN-1C) Tauch Tone L L Pl jLY N Emm——
¢ Vains powrediranceof oneineh, | AHIC TS IENLSIIMINY % o TELEPHONEKEYHOARD CHiPS——| TRS-16KA4 *280NS ..o $39.95
3 LMXBAM Sdper Gain Op Amp Loa o
= Built-in safety lock to prevent UV exnomu LMIMr Constant Currsnt Sour L [0 TN Rk [y, Dinlay L
» Compact — anly 7-5/8" x 2-7/8" x LWIBz  Temparatire Transaucer | [[ e chos ik chmentor o JEG10 ASC 1]
+ Complete with holding tray for 4 chlps. et L B ol Hooks Foeyboard Encoder (1§ keys) 14 5
£ e Veybosrd Enconer (1 keys) n
UVS-1E $79.95 [ty B[S EmnmeR  d Encoded Keyboard Kit
sh Bution Pulss Dialer X
DACHELCN F-Bit OFA Converter 0715 Lin.) EX-) ompieeet UM I Bariot Waireo Eradee” il

m

The JEG10 ASC|| Keyboara Kit can be interfaced Inte
most any computer system. The kit comes complete
with an industrial grade keyboard switch sssembly
(62-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The

Jumbo 6-Digit Clock Kit

= Four .630"ht. and two .300"ht.
common anoda displays
» Uses MM5314 clock chip
» Switches for hours, minutes and hold functions
» Hours easily viewable to 30 feet
= Simulated walnut casa
= 115VAC operation
* 12 or 24 hour operation

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

HFEII strength epoxy molded
plans in mocha brown
finish

= Includes all componants, case and wall transformer

= Siza: BY" x 3-1/B" x 14"
JEMAT. . ....$29.95

6-Digit Clock Kit

#Bright .300 ht. comm. cath-
ode display

*Uzes MM5314 clock chip

*Switches for hours, minutes
and hold modes

*Hrs. easily viewable 10 20 f1.
mulated walnut case

15 VAC operation

*12 or 24 hr. operation

®|ncl. all components, case &
wall transformar

*Size: BN x 3-1/8" x 18"

JEZON L $19.95

RADIO-ELECTRONICS

-l
-l
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JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power

supply. FEATURES:
* Adjustable regulated power supplies,
pes. and neg. 1.2VDC 10 15VDC.
N = Power Qutput (esch supply)

EVDC @ 500mA, 10VDC® 750mA,
12VDC @ 500mA, and
15VDC @ 175maA.

®* Two, 3-terminal ad]. |C regulators
with thermal overioed protection.

* Heat sink regulator cooling

® LED "on'' indicator

*® Printed Board Construction

* 120VAC input

= Size: 3-1/2"w x 51/1B "L x 2"'H

JE215 Adj. Dual Power Supply Kit (as shown) . . $24.95

Sh:{m;; rear/bottom panel far
service and component ac-
cessibility.
Top /bottom panels.080 thk
alum, Alodine type 1201
finish (gold tint color) for
best paint adhesion after
modification.
® Vented top and bottom
pln!ls for cooling efficiency.
';d construction provides
imited applications.

CONSTRUCTION:
The “DTE" Blank Desk Top Electronic Enclosuresare designed to blend and complement
today’s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept both top and
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile outline.
The molded end pieces can alsa be painted to match any panel color scheme.

Enclosure Panal
Il Y . Madel No. Width PRICE
4T 1, DTE-8 8.00" $29.95
"' DTE-11 10.65" | $32.95
- /.11 "DTE-14 | 14.00” | $34.95

keyboard assambly requires +5Y @ 150mA and —12V
@ 10 mA for oporation. Features: 60 keys generate the
126 characiers, upper and lower case ASCI| sat. Fully
buffered. Two user-define keys provided for custom
applications. Caps lock for uppercase-only alpha charac-
ters. Utllizes a 2376 (40-pin) ancoder read-only mamory
chip. Outputs directly compatible with TTL/DTL or
MOS logic arrays. Easy interfacing with a 16-pin dip ar
18-pin edge connector. Size: 3%''H x 14K "W x BX"'D

JEB10/DTE-AK (as pictured above) . . .$124.95
JEB10 Kit &&onaoments (he caverr. $ 79.95
K62 620y Heyboard (1eyboard only) . .. $ 34,95

DTE-AK (case onty — 3urHxrwawro)$ 49.95

JE600
Hexadecimal Encoder Kit

FULL B-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

Tha JEGOO Eneoclar Kﬂhmru Kll Provides two separato
| digits p key entrigs

to allow direct pr far B-bit microp

or 8-bit memory circuite. Threa additional keys a ro-

vided for user operstions with one having a bistable

{Plcture not shown but similar in construction ic above)

JEZ205 Adapter Brd. (to JE200) +5, i9& :12V. $1285

JE200 Reg. Power Supply Kit (BVDC, Tamp] . . $14.95
JE210 Var, Pwr. Sply. Kit, 5- 15VDC, to 1. Bamp, $19.95

5$10.00 Min. Order — U.S. Funds Only
Calif, Residents Add 6% Sales Tax
Postage— Add 5% plus$1 Insurance

Spec Sheets — 25¢
Send 41¢ Postage for your
FREE 1981 JAMECO CATALOG

T T PHONE
ameco o

ELECTRONICS (415) 592-8087

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/81 PRICES SUBJECT TO CHANGE

oautput The outputs are latched and monitored
with 8 LED readouts. Also included Iz a key entry strobe.
Features: Full B-bit latched output for microprocessor
use. Three user-define keys with one being bistable
operation. Debounce circult provided for all 19 keys.
9 L.ED readouts to verify entries. Easy interfacing with

16-pin IC . Only +6VDC required
for operation, Size: 3%""H x BK"W x 847D

JEEUD."DTE'HK {as plctured above) . . .. $99.95
JEB00 Kit PcSeard £ cmenis (no cate) . .$59.95
K19 15:k0y Keyboara (Keyboard anly) - . .. $14.95

DTE-HK (case only —3w"Hxtu " Wizn!'D) $M.95

CIRCLE 8 ON FREE INFORMATION CARD




L L il INTERSIL
weo TRONIX DISPLA m
“ T |2 LITRO SPLAY SALE %i<| [N i
! wAA DL4300, Z 0451 P CMOS Precision Timar .55
SNMRN S 7400 SMMISEN . OL-4%07 D230 THSEV/KIt®  Stopwatch Chip, XTL 2%
SNIGIN .20 SNMISIN DL-450A DLG-2 TIECPL. 1% Diglt A/D (LCD Drive) 1655
SHTaRN s | ST | SN AN DL-4120A DLA4s0 DL-6500 DL-2130 TUEEV/KIt*  IC, Circult Board, Disolay £
SNMNIN X | SNMON S | SNMIGIN DL-6530 01CPL 3% Dlgit A/D (LED Drlve) 15.95
SNMMN - X% | SMNMMN 5| SNMIEN R TR GREPLE TR TS o (5 P TOEV/KIt*  |C, Circult Board, Display 2.9
S |BEy 2 |ma = [ T e e o
- o0 PART wummen | T | roCAmITY DEacE o '('M_ reassamy| | " il 5. N A
A B e T sl s
SIUIIEE A | B A | STy TMSEV/KIt*  Stopwatch Chip, XTL 1.5
; THECIPE Taone Ganerator 51§
SNHUN. .2 SNEN .. 5:;:':3: JHECEV/KIt* Tone Generator Chip, XTL 5.95
ShHRN L% SNMEN o [ iy TWIAIPD Osclilator Contrailer £.50
SHMUN. M| SHMEN LB | SN TNIAEV/KIt* Frea. Counter Chip, XTL 110
SHNTAIAN E SNT4ON A SNMITSMN = 3
T281P) Saven Decade Counter 17.95
SNMIBN @ | SNMeIN S | SNMIEN .
THNIPA Clock Generator 198
SHMIUN 3 | sNMmN a5 | sSNMmN m e Faseat %
hule e nisIPG 4 Func. CMOS Stopwatch CKT 13
N R e | o T S TASEV/KIt* & Func. Stopwatch Chip, XTL 13
E £ = AL C.A. 00
SHMRN 45 ] 2.5 TUEC1I1 C.A .08
SNMBN 2 | SNHMsN @ | SNMEN 0 el ] i e
42| 2 , 300 18 721713 +Digit LED Up/Down Counter  12.95
2 L4 i LT | TsC I #Disit Univ. LED Drive 10.9%
i e 5 i 724 1PL LED Uk Djalt Us Counter ORI 1128
N e = TIRALIL 8-Digit Univ. Countar 1.9%
SNMNN 5 | SMMUEN 185 | SmMlseN W 1. DISCRETE LEDS -E TZBAEV/KIL* § Functlon Counter Chip, XTL T8
SNMRN =] SNMRIN .9 SNMIGN 89 - ¥ TMI1JE CMOS Bin Prog. Timer/Countar 4,95
SNMIIN .5 SNTAIZN - 55 | SNMIMN 89 XCS56R 200" red 5/51 MVSD 085" red 6751 XCILIR 190" red 551 | 2iA CMOS Divide-by-2% RC Timer 205
SNMMN 40 | SNMIZN 55 | SNMISN @ | XCss6G 200 gresn  4/3L | XCHR Ltred 841 | XCIIG l6grasn 4m | BRi8 GMOS BCD Prag, Timer/Countar 60
SNMBN 25 SHMIZSN A SNMIEN E HCSS6Y 200" vellow 4751 XCHAG 125" green 4751 HCULY 190" yallow 451 THOIJE CMOS BCD Prog. Timer/Counter  5.25
20 4L - B | xcseC 00 clear 481 | XC209Y 15" yellow 41 | XCllic v clear 451 | Feeioa CMOS %55 Timer {8 pin) 148
SNTMIN < B R stoncn S | ST 14 | xcam a0 red sgls KCSBR 850 red :ﬁi e —— | =0 CMOS 5% Timer (4 pin) 2
SNTMN 5 SN . " XCRG 200" green 4, HCSHG .188" green 1 BCPA CMOS Op Amp Comparator  SMV 2.35
SNMGIN  LID | SNMMIN 99 | SNM&IN 125 | XC22v 200" vellow 4751 | XCS6Y .185" yvellow /81 Bt ceans. | wuzBCPA CMOS Op Amp Ext. Cmvr.  SMV 295
1_2 5 &2 i.::- 14251 l.g MVIOB 170 red 4751 XKCSBC 185" clear 431 | RL-2 . .$.39 en.0r 3/$1.00 M BCPA CMOS Dual Op Amp Comp. SMV 1.3
SMTMEMN o .4 K JRICCPE CMOS Trl Op Amp Comp. 10V 5.35
Lo A | RSN S X0 | (SN o C.A. — Common Anode DISPLAY LEDS cc. —commoncathode | seiccen CMOS Quad O Amp Comp. 10MY 7.5
SN N ] . 4283 ! 3 P A C . v
: 2 N 195 1,95 Typa Polarity Ht  Prica Type Ht mgnn fr’é‘l?;? g;:ﬁﬁarm Yl ;':
20 L2 s 1 | MANL C.ATed AR RSN | b LT 500 wacca S3ppm Band—GAP Volt Rel. Diode 2.50
SHHSIN ) SNMISON L3S SNMBSN .8 MAN 2 5x7 D.M.—red 300 A% DL 300 21CPA Volt Ref/indicatar 2.50
SNMSIN 30 | SNMISIN 8 | SNMMEN 6 a5 | pow 300 BI2CPA Vit Reffindicator 2%
SIORANL || shulsan) e | SN - God i ] e * INTERSIL'S EVALUATION KITS
; 438 E 7 S —
ShTwiN.  ® | NN 1m | SNmN e R e e e E] 74C Tl 18
SNMRN M | SNaiEsN 7 | SNumN Le o, B | oo 600 Nem ] ezl L%
TS0 5 74LS uLsl Ll e | BEE e fcas B | How 3| ucw 2%
: - 5 ‘ - C1 ]
T4LS0L 2 L5163 115 300 a9 DLOS 200 TMCU s T4CI5L 295 TCIM 2.59
HLste 2 | Muse L] MLS1 118 00 49 DL1IB o MC20 | ucis 358 MCHL
Misa B | mMisa % | uisms LB e eer || FENGEs "7 HED B | ucE 225 | Mcs 1;
MLS 35| Miss % | Hisip o LI : MC42 ¥ | Mcie 1@ | mcon 105
LS8 3 | Us% L5 | MUsz1 L9 08| EENDS = THCAR 1% | ucil 160 | Mcal2 103
MLS0 3 | mLsw 4 LS80 A - FNDS 00 Hen A | uci 18 | mcss 16
HLsm 2% MLS5 HLsHL y 0 FHD07 00 MEH ;] MCI63 ) HEILT 10,95
T4LS10 LSz MLsM2 Las & . HDSP-3401 200 HCE Les TACIE 1.5 McIR 58
i MLSII MLSMI LSS 50 9 | HosPos 00 HCKE T 1w | mcsm B
HLS12 - JLS1M MLsade L5 ' HCB 655 MCIN L T4CIZ 7.50
i L5122 MLSME 255 60 . 5082-7751 5 430
s 3 M5 L MLsM) 1 %0 9 | 5o ; 4% e 18 | maim I %
THLS1S i nLsus s L G 0 . phd Jics 1| s 16 | soCor ]
LS20 . E o 5082-7302 5 . o
MLsn L5132 ML521 L S0 . 5082-7304  Owvernge. char. (21) .600 9% | LHO0CN 6.85 NESTON 495
”:ﬂ E S A ﬁ% - C.C.—orange M0 LS 4 Photo XsistarOpto-isol. 99 | CMIbCLH 4.9 LINEAR LM T
M5 3 ' LS = OLOM?  C.A—orange 20 Ls LIT-1 Photo Xsistor Opto-lsal. & | LMIICLH 47 LM7ICN .89
x| 3 it ] DLGS0  C.C.—green S0 13 | MOCMID  Optleally Isol.TriacOriver 15 | LHoowon 608 | LmawTs 1 | Lwion
i friwitid b a TLICF B | LMMOT-Z L= | Ummlon n
HLsE = | usis i HLS 138 5 Ao TLRCP 1% | LmMTE 13 | LN m
i e 2 EE O X POTENTIOMETERS e =
: : ' LHoMICD B0 | CmMielz .5 | LwipN
Hiss / LSS L s $2.95 each $1.35 each TLORCP LI3 | LMMIPIs 5 | CwMiN 119
LS i ML515E v MLsHE L 2 ML e O | TLOMEN 215 | LMMPS 68 | LMMICN .8
M54 f MLS! 1 MLS® 12 8lomed Sbats LHIOMCD %80 | LMM2p-2 .8 | mciuisce 1o
M54 I L5l L Mism L | LMIOH % | LMMzP1s ¢ MIN M
ULSH L5 | Musez L MLS¥S : Part No. Muniz Pl s LMpIcH 35 | LMMEN LS | Lwren 5
HLSs 25 aLsisl L HLS¥6 . CMU 1021~ RVANAY SD- 1024 1% PartNo. | ‘oien 135 | Lwok 5% | CMloun 27
LSS . LSk L HLS¥T CMUSZI  RVANAY 50 -5024 51 TOP-100K, Ui s || Cemstn @ | CwmunN 188
Lo ; gt iR e ST I EVANAY, 3D M ot 0P | yond e | CRsIN Lod | Cmiesscn @
H ; M L MLSIN . EMU 531 RVANAY 50 - 5034 S0P-500¢ LM3TCN 45 | LF3sN L10 | Cwmisssn 13
LS7% A MLSI 2 MLS3S y CMU 1041 RVANAY 5D -104A 100K BOP-IMes | CmxecN Loo | LFB6N L0 | CmueNn 128
:gﬁ A ;:E;H 5-3 ?:tssg 3 CMU 1052 RVANAY SD - 1088 1Meg LMXAH 19 LMm: m LMIdsEN i”:
% L5335 5 LMGK L5 LM355) s LM15sEY h
:'C% 1 ?:téi-’i 2 35 HCsar Ex LOW PROFILE SOLDERTAIL LMII0CH LTS LMION 48 LMIBON 295
g]_smsu ;:L_sm }_g :}@ h‘ (TIN) SOCKETS STANDARD (TIN) tm:im :'g t:%: ;'g t:g:* ::
= ;3 M =45 S0-100 Lo =a sl | LMUTMP 115 | MMM L | MmN L3S
500 ] 748 4 § pin LP I 5 oarr L | Lvosin 1 | cwamT L
74sa2 = 4351 1.45 4 i 19 Sy ST o o 2 | Cvark. 3ss | cvaen um | Cwane 2
s S| msi S5 | Msm L oike i 2 2 16 pin ST ik 2 B | Cmuscn s | LvamN 188 | Cmame 1
T4504 5 74514 ] 145257 1% 18 pin LR 2 1 E B pin ST it -2 20 Cmusn LS LMIEN-3 1.3 LMa#%P-1  2.35
S0 = | usis 115 | M52 L% InCE = e % | MeinsT il 5 5 | CMmoks Ls | LMIN L | Calen 298
T4508 = | msi% 15 | M5 7 A Bin 44 * = 2 pin ST 9 50 E LMz0K-I2 135 | CM39N 13 | Cwvmoon 68
14509 I 1% | 745280 255 2R i 2% o ¥pinST  Ln 126 LIS ) Cleorrs 1 | LMBING 8 | CMBSCN 125
4510 50 | use L | nsar 4w el e o Sy “pinsT 1@ 1. L3 | CmmoTs 1 | LFBEN 400 | Camoesn 1S
74511 50 T4 115 T4 . L 4.95 A 99 5.00
HS1S 5 || e 15 | usm sl [l BEE 7 = = ﬂ WIRE WRAP SOCKETS | LMioTiz 13 | LMERH, 5% VPR
152 % | 5183 L3 M £ g (GOLD) LEVEL #3 LMIIKS 585 | TLASCP L7 | Caamien 398
Hsu o e o SOLDERTAIL (GOLD) LT e S avion | MRS [ RcawNiS L
s 5 MSIM 1% Tas4T2* 19.95 STANDA| & pin Ww ] ] il LMBIIN 188 NESIIH 13§ RCAIMTK 5.9
M50 55 SIS 1.59 5473 19.95 10 pin WW ] £ 58 LMINZ %) MES®H 5.00 RCASTHE 5.4
TS5 B0 | msue 495 | MsiMs  nss M ey 100 | wpinww  .m n s Lraes e |inesed | e | Beum i
1564 50 | s 198 | MsAmT  2lss & pin 5G ] B ) lEpinww 85 ] 20 ) sz Ll | NESMN 45 | kpum 5w
74555 50 745195 195 TASE0* 155 14 pin SG A9 A5 Al 18 pin W ) %0 -8l LMUTT 1.95 MNESS0A 1% LM4S00A 3.25
BB | MR |AST gE|Eme 203 4 | b a8 fLi B NED 3| o i3
506 3 i 18pin 5G = s pin 4 . MIMK 695 | LMS i LM13080N
745112 8 T4SM41 295 il 19.55 M pin SG ] s ] 4 pin Ww L® 1% L tmmu ) MESEN 15 LML%OON L4
MS11 ;] TSM2 35 TS840 115 2 pin 5G Llo Log 0 2 pin Ww L& 153 L3 LMMOKS 135 LMEEEN LS 518N 1.6
sl m | usa 13 | mssa 15 | ®pinse 1 L0 L% ¥pinww 209 L9 LA | Caamokiz 1 | LMSSCN LS N "
* LIMITED AVAILABILITY ON THESE PROMS WpinsG LB 1% e Woinww 22 209 18 ) Cmmokas 1% | vy 1m | msicn  w
CARIIH 215 CAMNN 175 0 s )
cawmy gz (CATLINEAR|cmom o3 [1/4 WATT RESISTOR ASSORTMENTS -5%| CAPACITOR CORNER
CAMN 13 | CAMMIN 200 | CAIMH 125 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CAXSIN 135 | CAMEIN 200 | CAIGOH 135 ASST. 1 5ea 27.0hm 33 Ohm W Ohm 47 0hm %0hm  S50pcs. $1.95 | vaie 19 1059 100+ | Value 14 109 100+
CAXMN 15 | CAROIN L& | CAMOIIN 55 RE I O 0 O ORI O Wpf = 7 I8 ||BEA L e
caxiH L3 | camwesn s | camon 1w m i n m $1.9 22p! - rdt
ASST.2 Sea. 180 Chm 220 Ohm 20 Ohm 13 Ohm %0 Ohm S50pes. .95 &7 pt .08 06 .05 A1, 08 06 05
H % 05 | e 0 07 06
470 Ohm 50 Ohm 680 Ohm 820 Ohm 1K 38 5t % B %F 0 07 6
e s ke | faz=Tialisar 12K 18K 18K 22K 20K S0pes. $1.95 | iner o o6 o8 ) 1 o
cosol * | CD—CMOS - 100 VOLT MYLAR FILM CAPACITORS
coanz ] oMM 249 LK 3IK 4TK SEK BSK i ATt it -l N e
Cows LDy ey s 7| AsST.4_ Se. L2K WK BK BK UK sopes.  $1.95 | B0, 33 1 1 | oarm 2o
4007 = | co i Coas7 i = oATmt 2 0 am : g
CDdos 4 | coaoi 9 | cDsa ass Gl G2 BB MK $1.95 grid] M2 0 7 | lme B o=:
codio 4 | coson 8 | cowslo 1% | ASST,5  Sea S S S AR A X BOpce £ +20% DIPPED TANTALUMS (Solid) CAPACITORS
CD401] 3 | cosou ® | cown 129 150K 10K 20K MK JWR YT B oA 3 hyEv e ws
coxl2 25 | coMM LA | cOSM 1% | AcoT E Sea MWK AWK WK BOK 8K Sopes,.  $1.95 | Bmy B W 3 |2z e
o013 9 | coson  2s0 | cosis 288 ZEvy ® M @ | Limv
CoMlM  1® | cooM L% | Cousl 18 M 1aM L8M 1AM 2am $1.95 DEY 3 3 B Ay 8
COo40ls Lls CD4048 4 CD4518 LA ASST.7 Sea. 2IM 1IM 1.5M 4.7M 5.6M S50pes. = o ) i LR 1s %
M6 | cousm # | coes " T ~ = | asv I
cown  Ln | cowst b | cosw  1m ASST. 8R Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. | 5V ALUMINUM ELECTROLYTIC CAPACITORS
D018 9 | cods: i .
co#ls 49 | cosss 119 | cosw 1 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ o Y 0 | i e
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Free!?

Look at this fantastic

offer from Poly Paks!!,

Free Premium offer with every $20

purchase. Your order today will give

you FREE tools for tomorrow! Here’'s how
Poly Paks Free Premium offer works:

One free premium with your $20 order.
Two free premiums with your $40 order.
Three free premiums with your $60 order.

AUDIO 8 WATT
ENHANCEMENT A
AMPLIFIER 2 for .- ¥ -
# Includes 24VDC Power Supply $28.00 %I
. oHa’OF‘F U.'El’l{.slol;“ncetrtg‘rrfbll Controls Jﬂt\‘:ll ant
* Adds Expanded Tonal Flexibility ‘1‘ '
Cat. No. 6832

12.5 VOLT ¢4 49
mg?&f’éms 22824 GIANT
_BATTERY PAK 4y SOLAR DISCS
© 10 “AA" Size Cells Connected in Series

® Comesin 2-7/8"x 1-1/8" x 2" Insulated
?tllulc Case. lPlcluu Shown Less Top Half of D 37es 3% 1amp 5

Cat. No. Size RatingVDC Price
95

* Easily Acouaalble Top Motnied SoldesTab Leads D 5075 4" 1amp .5 $10.95

“BLOCK"
FANS

# Includes Alarm and Snooze

$14.95 - Crock Radio Timer Output, 1
2/8$29 Hour Sieep Timer, and

Cat. No. 3108 Brightneas Contro|

$ 1 .88 2/523

- 4 DIGIT 0.5" LED
= DIGITAL ALARM CLOCK
i WITH BUILT-IN “CHIP"
¥ | * Uses Famous MM5385 Clock
Chip

Cal. No. 6827 ®12VAC,80Hx aTy. D

PIEZO ELECTRIC
TWEETER HORN

® No Voice Coill
® No Crossover Network! 2/817
® Fraquency Range: 4000 - 40,000 Hz. $4 49

‘'SPACE SHOT"”
,AUDIO GAME BOARD

ONLY ~.
SOLID STATE Provides Authentic “Oul
314" sa_aa }V;‘ W) s;.‘.n Suun.:l m«::

M lﬂ“h Il\ehﬂ. MK Blast,

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at S50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SANYO UHF VARACTOR TUNER 25.00
SOUND GENERATOR IC $1.00 ea 6/5.00
SHUGART FLEX DISC DRIVE 5% inch 150.00
SHUGART FLEX DISC DRIVE 8 inch 200.00
PORTABLE ULTRASONIC ALARM 15.00
MOTOROLA VIDEO MONITOR 12 inch 85.00
MOTOROLA VIDEO MONITOR 9 inch 40.00

The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00
The above monitor requires comp video circuitry

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

TOUCH PAD solid state w/LSI chip. Bell system
compatible. For computers & phones $24.00
12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00
12 INCH CRT bonded face plate. New with specs.
Made for computers. $35.00

WALKY TALKIES Govt surplus used x
condition. 47-55.4 mc range. With
schematics. Govt AN/PRC-6

$25 each 2 for $45. Ant. S5 each

ASCII KEYBOARD parallel $50
RED LED's......... 10 for $1.00

MIN ORDER $10.00
Shipping extra on all merchandise
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 23 ON FREE INFORMATION CARD

® High Impedance, 8 Ohms »100K Hz. Even 218t Contury Music 2
® Handles 55 Watts Peak, 35 2/s8 S ronaisior Redie. Typs Betiary. o=
Watts RMS Cat No. 5858 oTY. Cal. No. 8707 * llnl e au “TaTy.

24 VCT 2A 4.49
POWER TRANSFORMER 2/%8

Fetiures top-mounted prim- <

acy & secondary, dual-wind- -
ing coll, and Integrated nylon ! 1
mounting brackets w/m N1
holes

2-1/4" 2 1-3/4% U L
r.h" !l!l 2-5/18"x 3-8/8"x 4

40 CHANNEL i
CcBBOARD J

From Hy-Gaini Boards %
have: Heatsinked #
Chi| F &

Cal. No. 6809

Cat. Mo. 5554

Total Amount of Order $
Include Additional $3 for Postage & Handling.
NAME

ADDRESS
CITY

STATE ZiP
Enclosed is [1 CHECK, [J MONEY ORDER
Charge my [0 MASTERCARD (O VISA

ACCT. #

EXP. DATE

O Send me your FREE catalog ?fg??.B;‘P;gréeza

ORDERING INSTRUCTIONS @ Indicate Quantity in Box Near Item Desired
® Complete Coupon Section ® Cut Out Ad and Send to Poly Paks, Inc.
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'\\

b IC.
erslon, (See ontin
o n:ln l:lln 10 n
- ary, D il sl?szasaq‘rv D

P.0. BOX 942, IREI4
POlY Pﬂ“£ S.LYNNFIELD, MA. 01940

ASCII Parallel Input
*SELECTRIG Typewriter/Printer

TRS-80 COMPATIBLE

TYPE ELEMENT
NOT INCLUDED

*Compatible w/Printer Cable or Expansion Inferface sComplete & Ready For Use

«Refurbished Selectric Printer =Corresp. (Office) Code

sParallel Input. 15° Frame, 132 Cols. » Data Included

«Upper & Lower Case Typewriter/Printer *Fully Formed Characters. Approx 15 CPS

Add $20.00 for Handling & Packaging. Pay Shipping When Delivered.

This Month’s Special

WHILE THEY LAST! Off Lease (Used)
= Daisy Wheel
Terminals

-
/" y Untested, whole AS-IS. We've sold 'em in
W the past for over $1500.00. Complete w/
operalion data & schemalics. Fealures ad|
/ baud 1/0 RS-232. plotter mode, DIABLO
< 1200 Daisy Printer. Includes power supply.
KBD, printer, table, and Micro Processor
Add 540,00 For Hlg & Pkg PEG“\U SB 900 Each
Pay Shipping When Delivered S QUANTITY PRICES AVAILABLE!
M CFR

v =~ PHONE ORDERS:

Call For Our Bargain-Packed PERIPHERAL FLYER!!
Prices Are Subject To Change On All Items

MAIL ORDERS:
Box 144, Newton. N.H
03858 Mas rmnnm s erl ﬁ'r! sme

WAREHOUSE:
18 Granite St
Haverhill. Mass. 01830

n_-* bi? 3?2 8536
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INTERNATIONAL ELECTRONICS UNLIMITED

IMMEDIATE DELIVERY OP QUALITY RESISTORS

CERAMIC CAPACITORS 10%4 OFF ON $25.00 Rﬂ%
\pf  22pf S6pf 120pf 270pf .0D47uf  .030uf TTL 15%: OFF ON $50.00 METAL FILM RESISTORS, Gunrlry atiusair
s5pf  27pf 68pf  150pf 390pf .00Tuf  .0luf .050uf METAL FILM 1% total quantity ea pk-10 pk-25 pk-100 pk-250

Jpf  33pf 82pf 180pf 470pf .0015uf .015uf .Tuf Moo s.le et 0 7a1ss o | MO (R.ote cRRGON) 1/dutt ) R L e U g o)

10pf 47pf 100pf 220pf 60OPf .003uf  .022uf 7401 7465 .30 74156 .64 | Low temp coef - S0ppm/OC e ) gl e )

1pf - .050uf Tuf 7402 _1s 7470 .43 74157 .60 130 dia X .355" hmg (bady ) = . - J 7 1
Pl A2t 10000- .20 .80 1.55 6.00 13.75
Total  EA. PK-10 PK-100  EA. PE-10 PK-100 7401 .18 7472 .32 74158 .75 Q4 color banded

gL o 7 = 7804 .20 474 18 TAlBOD .70 10 or more resistors - not individually packaged -
1-1000 $.20 § .95 6.50 .25 1.25  9.00 7405 .25 7475 49 74161 .79 mixed - specify any assortment of values $.15ea
1000- .20 .85 6.00 .25 1.10 B.00 1N0e s Ja7e 9. 74iEz s

VALULS STOCKED (ohms |

CERAMIC CAPACITOR KIT Bl b e o Bl Standard 1 petal film values: from 10 ohm to 1mw  1/4 watt
Ck-c2' 5ea. of the above values $11.50 7409. 27 71481 .58 74166 .85 0.0 12.1 147 17.8 22.6 27.4 337 4D.2 48.7 59.0 N.5 887
Ck-c3 10ea. of the above values 20.50 7410 .18 7485 .50 74170 1.50 oz 1214 15,0 182 232 2.0 W0 41z 6.9 804 132 0.9
2405 29 TAGE 42 74173 1.25 108 02754 1807 2nT BT NiB adid Bl (6 75.0 9.1
AL g ORI LTS B T T 18 1313 162 196 2413 01 s az sve s mie arie
POLYESTER FILM CAPACITORS - 100V * 10% s 1113 1307 165 20,0 255 0.3 3.4 45.3 54.9 66.5 m.S
EA. PK-10 PK-100 EA. PK-10 PK-100 e o 0 (E s 11.5 14.0 16.5 20.5 26.1 31.6 30.3 46.4 56,2 68.1 BAS
.001uf 515 .95  6.50 .033uf $.200 1.00 10.00 Y% 36 7493 .35 74180 35 1.8 14.3 17.4 22,1 26.7 32.4 39.2 47.5 51.6 65.8 85.6
.0015uf .15 .95  7.50 .047uf .20 1.15 10.50 7427 .25 743 .59 74181 .85 e e Tl 2
.0022uf .15 .95 7.50 .068uf .25 1.30 12.00 7430, .25 7495 35 7AlB2 (35 iy = : L1
.0033uf .15 .95 7.50 .luf 0N 7S a3 :50. 7432 .20 7436 .35 74189 .50 METAL FILM RESISTORS
0047uf .15 .95  7.50 .15uf .35 2.25 14.00 ZAT(E S 2R fRTA00 0 AR AL K] -
5, 5 7438 .18 74107 .35 74191 .15 ME F + total guantity ea pk 10 pk-50 pk-100 pk-500
-0068Uf: .15 950 7-500 L 2Rur 40, 112,851 20,00 o .18 4121 i35 7ajoz so f LR RN LA 199 §.25 4.00 7.50 35.00
0Wf .15 .95 7.50 .33uf .45 2.75 25.00 0] 59 a2z .39 7a193 .7a | PSS (R ”2:‘,5“5 SR LRSS orio: B0 9% vey 7.0 5
-015uf, .15 .95 7.50 .47uf .50 3.50 30.00 1442 (35 741230 .39 74194 @5 09...‘,'(‘:,‘ 225%Tong (body) S000- .20 .85 3.40 6.50 30.00
J022uf .15 .95  7.50 7483 55 74125 .50 74195 .63 | ¢ 3 10000- .20 .80 3.10 6.00 27.50
TOTAL QTY. 1000 10%, 5000 15% 7440 (60 74126 .50 74196 .go | c°'or banded 10 or more resistors - not individually packaged
-10% 5. - . ¥ 2 r < packaged -
1} pcs. . pc 7445 .50 ;::i{ ;: ;::g; ]:g mixed - specify any assortment of values $.15ea
T446 .59 ¥ -
EOLYES;E?hC’.P:CITOR 1K11 $14.95 7448 .55 74145 .50 74199 .25 VALUES STOCKED {nh-s& 1/8 watt
ea of the above values . 7450 (18 74148 7.25 745200 2.75 | 10.0 27.4 75.00 348 1.74K 5.01% 11.0K 20,5k 31.6% 54.9% 140K 324K
7451 .22 74150 1.35 74279 .65 10.2 28.7 7&.7 402 1876 536K 11.3K 21.0k 32.4K 57.6K 147k 332K
Nalais: o le byt B e
e + T 415 a5 . . - - . . . - . K 3K
TANTALUM CAPACITORS  solid dipped = 20% Ti0 RHERA N 121 33.2 100 499  2.2]K 6.0AK 12.4K 22.6X 36.5K 68.1K 165K 402K
9 2 1 g g e U
Juf/3sy. 300 .25  4.7uf/16Y .38 .30 22uf/16V. .50 .40 8000 (Signetics) 5 x 1 : o = 5 3 -0k 182K 453x
LoUEIaSVIN 0 b ALTUT/ZENE A5 5] 2auf/ast) eoliss| | |sesuiass diarer 1.7s)eea)t dasi | S ARG IR IR HE R e ik R e B STk Ak
.33uf/35V .30 .25 6.Buff6Y .35 .28 33uf/6V 1550545 9000 Series 16,2 45.3 150 909  3.00K B.25K 14.7% 25.5k 43.2€ 90.9K 205K 1M
Tuf/f20V .30 .25 6.8uf/16V .45 .39 33uf/ 10V .60 .50 28 17.4 47.5 165 1.00k 3.16K 8.66K 15.00 26.1k 45.3K 95.3% 210k
9601 .25 9602
1.5uf/20¥ .30 .25 1ouf/20V .42 .35 ATuf/6Y .60 .50 18:2 49,9 191 .02k 3.32K 9.09k 15.4K 26.7k 46.4K 100K 221K
19.1 54.9 200 1.10K 3.57F 9.53k 16.2K 27.4K 47.5K 105K 232
2.2uf/20V (35 .25 15uf/6V 42 .35 4Juf/15Y .65 .56 200 S7.6 200 121K 4226 9.76% 16.9% 2B.0K 48.7€ 1108  249x
2.2uf/35Y .38 .28 15uf/20V .50 .40 SGuf/6V .85 .75 | CMOS§ 10%OFFONS25.00 | 22.1 6014 232 1.27% 4.53k 10.0k 17.4k 2B.7% 49.9K ]ISk 255K
3.3uf/35v .40 .30 TANTALUM CAPACITOR ASST. 15% OFF ON $50.00 23.2 64.9 245 1.30E A.75K 10.2K 18.2K 29.4k '51.1K 121K 287K
Sea. of above - $37.50 4 24.9 BB.1 301 147K 4,87k 10.5% 19.0K 30.1K 52.3K 130k 294K
£ . 4000 Series CMOS 26,1 71.5 316 1.50Kk 4.99% 10.7k 20.06 30.9K 53.6K 13K 300K

5.25 4020 1.14 4050 .45
T e CARBON FILM RESISTORS

4002 .25 ADZZ .95 4066 .79
1-1 10-39 100 1-9 10-39 100~ 4006 .95 4023 .30 4069 .39

ELECTROLYTIC CAPACITORS - axial
PRICING 1/4 & 1/2 watt

CARBON FILM 5%
T/ 16 .11 1 .09 22016 P et 4007, .33 A024 - 75 4o7) .29 1/4watt (R.Ohm R25) :nn}‘quanﬂ:rija ph‘;O n; 33“ paloe
Vu/ 30 11 12 .10 22ussOv o Nt Gk 4008 .95 4025 .22 4072 .39 .095%d1a X 250”10"9 {body}  qppo- L0 .40 1.80  15.00
Tusisoy .17 dS0 .12 33ufesy 1 JE T4 4009 .46 4027 .55 4073 .39 1/2watt (R.Dhm R >
2izu/2sy LU0 2 00 Arujasy. 1B e 4010 .45 4028 (BS 4078 .39 " E4% 1 o' ( 5000- A0 30 170 1450
2207500 .04 112 L]0 sow/esy  L1m 06 e 4011 a5 a030  &p 4081 39 Tierata x 04" long (body) jp000- .10 .25 1.55 13.00
i e L D e B | S 1 4012 .25 4035 .45 4082 .30 25 or more resistors - not individually packaged -
CG I A R E R T 1 A & ) [ H:II’: .59 :D:(]! 1.15 4518 1.25 mixed - specify any assortment of values $.04ea
S5u/2 3 o1 . . . . §;
ek Gana W W 35 o ss dsas 150 VALUES STOKED. obes)
by P £ U - S 4016 .64 D43 g5 4301 .59 5 3.9 16 68 300 12K S.K 22k 91n 390K 1.6H 6.2
10u/ 1507 1 16 14 4017: 1.08. 4046 1.69 1.0 4.3 18 75 330 1.3k S.6K 24k 100K 430K 1.BM *5.BM
4018 .95 4049 a5 1.1 4.7 20 82 30 :?c 6.2k 27k 110k ATOK 2.0 *7.5M
1.2 5.1 22 81 390 1.6k B.BK 30K 120K 510K 2.2 *B.2M
FON 1.3 5.6 24 100 &30 1.8k 7.5k 33K 130K 560K 2.4 *9.1M
SOCKETS — vow reoeiie soiows Tai LINEAR CIRCUITS ]U'T!("}I(H\SH.W 1.5 6.2 27 110 470 2.0k B.2x 36K 150K 520K 2.7 *10M
15% OFF ON $50.00 1.6 6.8 30 120 510 2.2% 9.1x 39k 160K G6BOK 3.0M *1IM
108 7.5 313 130 560 2.4k 10K AIK 1BOE TSOK 1M *1EM
giea 100 t:gggﬂ |'§3 2.0 8.2 36 150 620 2.7k 11Kk 47k 200k B20K 3.6M *I3M
8 pin .20 .18 pk-10 .l6ea LM300H $ .30 LMS66H 1.69 S‘ 9a1 3: 160 680 1.2\ EK :;t ;Egt 313: isn E‘Jsr]lm
: = ] 180 750 3.3 13K S6R 20K 1. .
e :; oin gg 2N apRal0 LMIOTCH: .28 LMS66CN 1.45 2.7 11 47 200 820 6K 156 62K 270k LM &.TH  only)
&) Al el ; LM302H +28 LMS67CH 1.19 30 12 51 220 910 3.9k 16K 68K 300K 1.2M 5.1M
18 pin .32 .28 pk-8. .26 LM304K 80 LH703H 59 3.3 13 56 240 1.0k 43K 18K 75K 330K 1.4 5.6M
24 pin .;a .45 pk-3 .32 LM3D7CN .32 e 4 36 15 62 270 100K 47K 20K B2K 360K 1.5M
20 pin 175 70 bk a3 WA fiagr | Do 29
LM309H 1.05 [M710M 15 POWER SUPPLY KIT
TRANSISTORS lL-mgl'EgEN 1;2 LN 23 Xies 'tﬂ:;cl:v::ﬂ supply ]
: regila asin
ZNI904 NPN TO-92 5.25ea 10/51.65 25/53.25 100/512.00 LM3104 .75 :::;gg: 33 :"'l}l';:—’::: g‘_‘ L;;’;;“;m;m;‘
ZNI906 PNP TO-32° §.25ea 10/51.65 25/53.25 )00/512,00 5 - I Th s
2K2222K NPN TO-16 3. 45ea 10/33.50 28/54.00 100/529.50 AL 2 LM733H .45 A it
LH31BCN 1.45 LH739N .45 PARTS INCLUDED
LM3159N 1.20 LM741CN .29 Transformer =
LM320K- .95 LM74] 29 T ea $17.50
DIODES LM320K-5.2 .95 LM741CH 45 4 diodes 10- 16.00
THAT4E (TNG14) 400w 15/51,00 100/$5.00 1000/$40.00 (320615 .95 LM747H 79 e !
IN400Y 50PTY 12/51.00 100/57.00 1000/560.00 5 LM7ATN 69 ) capacitars 10 uf 25- 15.00
1N4007 1000RTY 10/51.25 100/511.00 1000/510.00 Lzﬂz“ 139 LM748CH .25 + shipping
e e LM 310N 2.50
39 Y LM1474N « 35
VOLTAGE REQULATORS 10% OFF ON $25.00 hﬁ:gfg . ;g LH1456CN 1.29
.00 i - LH1458CK LE5
15% OFF ON 550 L [M340K-12 ‘95 LH1496H ‘89 CRYSTAL CONTROLLED TIME BASE KIT
LM320T-5 Megative 5 V reg (7905) 1.18 LM340k-15 95 LM1 800N 240
LM320T-12 MNegative 12 V reg (?9121 1.19 LM340K-24 .95 ULNZ208 79 hmmF accurate 1hz, 10hz and 60z outouts -
LM320T-15 MNegative 15 ¥ reg (7915 1.19 = = three of the most dopular frequencies for any
LA370N .95 ULN2209 .79 Jiece of test enuincent. The crystal frequency
LM340T-5 Positive 5 V reg 7805) 1.19 LM3T2N 1.25 CAI04EN 1.29 outbut ray oe tuned with & freauency counter for
LM340T-8 Positive B V reg (7808) 1.19 LM376CN 10 CAZ0BIN 1.25 increased accuracy. Al outputs are buffered.
(H340T-12 Positive 12 V reg (7812) 1.19 e 19 cA3082N 1.25 phial T i e DL el
LM340T-15 Positive 15 V reg (7815) 1.19 e “aE LM3900N .45 the sower tource for 4 convenient labarators
LM38IN 1.75 LM7524N .45 :ﬂziﬂh: :m‘l‘un board f3 ?;;gaud to fit
» o (3 slots of Harmono case Y ahich
DISCRETELED'S  @ii—— (Mag2N 175 LM7S2SN 45 160 stocks
LM3B5K .49 LM7535 .99 ARTS [NCLUTED
.8 Bo3ge 379 WIS169 divicer
280 L0 Dogion 9 7sesow 3 e $15.50ea
“20d1a; diffed HEEAEA 1.79 75451CN .35 3-12pf var. cap 10-24 13.75ea
Red, Clear or White 10/51.00 25/52.00 100/5%.00 1.2% 75452CN .35 i7of can 26- 12.50ea
Green or Tellow 7/51.00 25/52.85 100/$9.75 NES50A = 754510N 35 dut cap '
SUBMINITURE LED LM555CN -45 7545400 3% 2-12tona res
1257d14, df (fused i LM5 56N 19 15491N 7 e o erpral
Ped or Clear 10/51.00 25/52.00 100/$7.01 3 . . he crpinal
'.'.::Pﬂ or f:nn. 7/§1.00 25/52.85 100/%9.75 LME6ON 2.95 75492N -85 P beird {1 53713
Payment by check, I1.0., UPS/C0D, M/C or VISA, Add §1.25 for INTERNATIONAL ELECTRONICS UNLIMITED >
shipping/handling in U S, Canada and lexico, Additional charge : -l
for UPS COD or BLUE LABLE. Other Countries S1 26 + &% of order 435 First St Suite 19 3
total, Californfa residents add sales tax. [Minfmum order $10.00 Solvang, Ca 93463 ~
SCHOOLS AND GUVERNMENT ORDERS ACCEPTED ON OFFICIAL 805-688-2747 =
PURCHASE QRIJERS. g
-t
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100W CLASS A
POWER AMP KIT

Dynamic Bias Class “A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.L.M. ste-
reo pre-amp.
Specifications: ;
= Output ‘Eower: 100W RMS into 8-ohm

125W RMS into 4-o0hm
= Frequency response: 10Hz - 100 KHz
= T.H.D.: |ess than 0.008%
= S/N ratio: better than 80dB
+ Input sensitivity: 1V max.
= Power supply; =40V @ 5 amp

TA-1000 KIT
$61.95

Power
transformer
$18.00 each

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UAT23 |.C. and 2N3055 power lransistor as
regulator. Output voltages can be adjusted from 0~30V
at an internal resistance of less than 0.005 ohm; ripple
and noise less than 1 MV; with built on board LED and
audible overload indicator. Kit comes with P.C. board; all
electronic components, transformer, connectors; 2 panel
melers for voltage and amp; a professional look metal
cabinet and instructions.

Model TR-88A 0~5V D.C. 3 amp

Model TR-888 0~30V D.C. 2 amp

$59.50 %

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ +3dB.
Comes with a well-designed silk screen Frinle:! plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon-

ents, PC board and front panel,
LED POWER OUTPUT

INDICATOR KIT

All functions same as Mark IV but this Is with heavy duty
aluminum front plate and case. Can be easily slotinto the
front panel of your auto, truck or boat. Operateson 12V DC.

MARK IV KIT $31.50

MARK V 15 STEPS

$41.50 EACH KIT

RADIO-ELECTRONICS

=l

per kit
<) WHISTLE ACTIVATED
O SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphane from a distance, as far as
30 feel away (sensilivity can be easily adjusted) will
turn the switch on, then latched you whistle to it again
then it turns off. Ideal for remote control loys, electrical
appliance such as lighls, coffee pots, TV, Hi-Fi, radio or
other projects. Unit warks on 9V D.C

- Pl AP ; Model 968
(Ll

BATTERY POWERED
FLUORESCENT LANTERN
MODEL 888 R FEATURES
+ Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
9" 6W cool/daylight miniature fluores-
cent tube.
* 8 x 1.5V UM-1 (size DL dry cell battery.
« Easy sliding door for changing batteries.
S10.50 EA Stainless reflector with wide angle in-
: creasing lumination of the lantern.

DIGITAL AUTO
' SECURITY SYSTEM

4DIGITS |
PERSONAL CODE!Y/
SPECIAL $19.95 |

= proximity triggere

* voltage tri Fere_d

= mechanically triggered

This alarm protects you and itselfl Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in.voltage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Not a kit!

SANYO HYBRID AUDIO
POWER AMPLIFIER I.C.

SONY

AN NN MO

_STK-058,

Typical ratings
Operating case temp. 85°C.
THD. = 05% f= 20~ 20KHZ
Input resistance Po = 0.1W 30K
Power band width 20HZ ~20KHZ
Freq. respanse 10HZ ~100KHZ
Oulpul resistance = 8
With built in protection circuit,
All units come with data sheet,
SUPPLY VOLTAGE PRICE

$14.50
15W+15W Stereo20V D.

20W+20W Stereo22V D.
3 WATTS +23V D.
+22V D.
5V D.

STKO70 70 WATTS
STK1050100 WATTS

DO000008

$4.50 each
SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity: — 65dB -~ 3db

FEQ. Response: 50 Hz B8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea. or 2 for $4.50

NEW MARK 111
9 Steps 4 Colors

LED VU
Stereo level indicator kit with arc-shape display
panel!ll ‘This Mark 111 LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yeilow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark Il in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with “the
speaker output!
IN KIT FORM $18.50

30W - 30W STEREO

HYBRID AMPLIFIER KIT

It works in 12V DC as well! Kit includes 1 PC SANYD

STK-043 stereo power amp. IC LM 1458 as pre amp,

all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not in-
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har-
monic distortion between
100Mz and 10KHz.

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%" long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

R -—

2 WATT AUDIO AMP

Pre assembled units, All you need is lo hook up the

speaker and the volume control. Supply voltage from 9~
15V D.C. measures only 2 x 3'%", making it good for

g&}riahle or discrete applications. Comes with hook up
ata.

BUY 2 FOR
$4.99

5W AUDIO AMP KIT
2 LM 380 with Volume Control

“ Power Suply 6 18V DC

ONLY $6.00 EACH

PROFESSIONAL
PANEL METERS

D: 0-3ADC :
E. 0-100vVDC 9.00 ea.
All meters white face with black

Tvpe MU-52E  scales. Plastic cover.

$16.50
FOR ‘BOX’ BUILDERS

Pre-Orilled PC Board

Tolriod Coils (Sel of 4)

Multi Turn Trim-Pots 10K ohm

Trimmer Capacitor 6-35pF

MC1358 RC1458

MC1350 LM380

MC1330 LM340T-15
NE565

We also have transformer, capacilors set, res

sel antenna lransformer. Please call for price.

LCD CLOCK MODULE!
= 0.5" LCD 4 digits display » X'tal controlled cir-
cuits + D.C. powered (+.5V battery) = 12 hr. or 24 hr.
display - 24 hr, alarm set « 60 min. countdown timer
+ On board dual back-up lights « Dual time zone dis-

play - Stop watch function.

SPEBl&J; 0.5 LED $8ALE
ALARM CLOCK MODULE
ASSEMBLED! NOT A KIT!

Features: ® 4 digits 0.5 LED Displays ® 12 hours

real time format ® 24 hours alarm audio output
* 59 min. countdown timer ® 10 min. snooze control.

BB ONLY $7.00 EACH

SPECIAL TRANSFORMER
{ FOR CLOCK

$2.50

CIRCLE 3 ON FREE INFORMATION CARD

NIC1200 (12 hr) $24.50 EA.
SANYO UHF

NIC2400 (24 hr) $26.50 EA
VARACTOR TUNER
For UHF CH 14 ~83
Tuning voltage + 1V~ 28V/D.C. Input impedance 75
OHM. L.F. band width 7~16 MHZ. Noise figure 11,5 dB
MAX. Size 2%" x 1%" x 34", Supply voltage 15V D.C.
Sound LF. = 58.0 MHZ. Video |.F. = 62.5 MHZ

All units are brand new
from Sanyo.

MODEL 115-B-405A
$35.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo-

rescent Light Tubes. |deal

for camper, outdoor, auto or

boat. Kit includes high volt-

age coil, power lransistor,

heat sink, all other electro-
With Case Only nic parts and PC Board, light
$6.50 Per Kil tube not included!

BATTERIES

PK/$10.00 NICKEL CADMIUM
2 PKS/$19.00 - BATTERY
ILLUSTRATED \@ PACK
LESS COVER L ‘D’ SIZE
Output: 3.6 Velts @ 3.0 Amp/Hour. Consists of three each,
1.2 Volt *"D*" size Nickel Cadmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for elec-
trical connections. The individual cells can be cut apart if

desired. Rated recharge, rate is 30 mA, 14-18 hours. Size:
1¥%* dia. x 7" long. New. Shpg. Wt each pack, 1 Ib.

REGULATED DUAL

VOLTAGE SUPPLY KIT
+4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator |.C.

Kit includes all electro-
s nic parts, filter capaci-
- tors, 1.C., heat sinks
and P.C. board.
$12.50 PER KIT

SUPER FM WIRELESS
MIC KIT — MARK Il

This new designed circuit uses high

FEQ. FET fransistors with 2 stages

pre amp. Transmits FM Range (88-

120 MHz) up to 2 blocks away and

/ with the ultra sensitive condenser

microphone that comes with the kit,

= allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, 0SC coils, and P.C.
$11.50 PER KIT Board. Power supply 9V D.C.

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $§3.95 ea  Never worry about battery,
Model F-179  because it has none! Easy

to carry in pocket and handy

to use. Ideal for emergency

- light. It generates its own

eleclrlcil; by squeezing grip

lever. Put one in your car,

boat, camper or home. You

may need it some time!

ELECTRONIC DUAL
SPEAKEH PROTECTOR

Cut off when circuit is shorted
or over load fo protect your
amplifier as well as your
) speakers. A must for OCL
circuits.
KIT FORM
$8.75 EA.

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA
301 Hybrid IC all electronic Farts
with PC Board. Power supp
ot 2 e P
Super Bu and wi (Yom s . Volt-
Only$850 3¢ gain 33dB. 20Hz - 20KHz.

SPACE WAR SOUND
GENERATOR BOARD

Brand new preassembled module

*— for a loy factory. The board gives
out 6 different selectable space

= sound with LED light effect. Sounds

include UFO take-off, space gun blast, wave, and space
chime. 7 LED on the board will work with the sound.
Requires 9V battery to operate. Speaker not included.
SPECIAL $3.99 EACH SPEAKER $1.25 EACH

CTRON
BEEP BUZZER

Unigue surplus %" Dia. piezo ceramic
disc on circuit board gives a distinct
high freg. buzz. Unit contains an LC., 2
caps, 6 resistors and is already preas-
sembled. Regunes 9V battery looperate.
SPECIAL 2

2 BIT COUNTEH WAHBI.E
PULSE ALARM BOARD

This new assembly easily converts
to a counter, stop watch, warble
and pulse alarm generator by add-
ing a few companents. We supply
the dala and typical applications.
Requires 9V battery to operate.
SPECIAL 2 FOR $1.99

“C" SIZE BATTERY PACK
@ 10 C size ni-cd battery in dng pack,
- gives out 12.5V D.C. 1.8 amp per
hour. All fresh code, pull-out from

movie cameras. Gan be disconnec-
ed to use as single c cells. Hard
to find $15.00 per pack of 10 batteries

NI-CD BATTERY SALE

12V Pack 450 MZ/HR Size 3" x 1" x 2"
$8.00 PER PACK
4 AA Pack 450 MA/HR
$3.50 PER PACK

All above balteries are used but late date
code and we guarantee to take back all bad ones for exchange.

GELCELLG6V9AMP/HR
SEALED LEAD ACID
RECHARGEABLE
BATTERY

Sealed construclion permils this batlery
1 be operaled in any position. Recharge
rate 2.15 amp max. for 14-16 hours. All
brand new. Limited quantities. Size of
battery 4%" x 23" x 52"

$16.50 each

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
real thing. All units are brand
new but withoul the case Func-
tions of the game include double
flipper control, kicker control, 1-
4 players, 3 speed ball control,
lilt switch, automatic score, extra
bonus cave and many more, All
solid stale with LED panel, no
moving parts. Requires 9V bat-
lery to operate, speaker nol
included.
A perfect gift for yourself or friends.
SPECIAL $8.99 EACH
SPEAKER $1.25 EACH

?.-_-.s..';‘ ',"‘.-' i
-

. ULTRASONIC
3491 SWITCH KIT

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy fo build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. §15.50

AA SIZE NI-CD spﬁmliﬂlf

RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C.

SPOT 51.20
SPOT MOMENTARY $1.40
DPDT $1.80
DPDT MOMENTARY §1.80
DPDT (CENTER OFF) s2.20
3PDT $2.20
3PDT (CENTER OFF) §2.50
4PDT 52.80
4PDT (CENTER OFF) §3.80

POWER SUPPLY KIT
0-30V D.C. REGULATED

Uses UAT23 and ZN3055 Power

TR output can be adjusted from

0-30V, 2 AMP. Complete with PC

board and all electronic parts.

Transformer for Power Supply, 0-30 Power Supply

2 AMP 24V x 2 $8.50 $10.50 each

Unigue design combines a jumbo red LED with an IC
flasher chip in one package. Operates directly fram
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA.

2 for 52.20 e

BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage supnlv. Amazing!
2 FOR $2.20

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C. and

12V relay
$5.50 each ":'.

1 WATT AUDIO AM Pf

All parts are pre-assembled on a ﬁ :

COMPLETE TIME MODULE

0.3” digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stop watch function!! Battery
and back up light is with the module,
Size of the module is 1* dia. |deal for
use in auto panel, computer, instrument
and many others! $8.95 EACH

PUSH-BUTTON SWITCH
N/Open Contact
"0 Color: Red, White, Blue, Green, Black

I/Close also Available
50¢ eac!
LARGE QTY. AVAILABLE
-
e HEAVY DUTY
3 CLIP LEADS
Y = 10 pairs — 5 colors Alligator clips on a
22" long lead. Ideal for any testing.
§2.20/pack

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply vollage
$1.75ea. 45V 9V 2 for $3.00

mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a
frequency response from OHz — 100KHz —0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: = T.H.D. less than .005% - T.LM.
less than .005% - Frequency response: DC to 100KHz
+0.5dB - RIAA deviation: =0.2dB - S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K * Output level: 1.3V » Max. output: 15V
* Tone control: bass +10dB SDHz{Irebfe =10dB
15Hz » Power supply: =24 D.C. @ 0.5A
it comes with regulated power supp y, all you need
is a 48V C.T. transformer @ 0.5A.
ONLY: $44.50
X'former

$4.50 ea.

SOLID STATE
ELECTRONIC BUZZER

E 'fgoil )
b — o
$1.50 eac

Mini size 1% x ¥a! x 3"
Supply voltage 1.5V - 12V
|deal for Alarm or Tone Indicator

\Vf) FORMULA IN'I'ERHATIOIIAI. INC. 81

""

Send $1.00
For Detaned

II"Tlr"l-n“m

Catal
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RADIO-ELECTRONICS

R

HAND HELD GAME BOARD SPECIALS

— These are the completa functional circuit boards from

2 3 opular hand heid — batt lied
Send 60¢ For Blg Bargaln Catal g popul eld games — no case or batteries supplie

1000°s OF Bargains; Surpl s Inventery, Computer Perfect
Rrens Neme e iy T Has 10 LEDS and tone signals. You try
== to guess correct button sequence to '\ 2
light LEDS in order. Reguires two 9V
batteries. With instructions. C24404

DISCOUNT TRS-B0® DEALER A1 |

COMPUTER SPECIALISTS

COMPRESIONS » WINCHIS * GIAN MOTORS
TILEPWONES + WILDERS » POWER PLANTS
SURVETING INTTRUMENTS = ILICTROMICS
FIRE/BURGLAR ALARMS  +  PAINT Gl
TARFS = BIMOCILARS «  TOOL BONIT
WTDRAULKS = AR TOOLS = PUMPE

SURPLUS CENTER [EEEREERXRT ‘et Nossahe

FREE
COMPUTER
CATALOG

UPON
REQUEST

Computer Mind
You guess the secret number stored in
computer chip memory. Has 10 LEDS and
keyboard. Requires one 9V battery, With
Instructions.

$ Discount 3 G24405 $3.75
on TRS-80's ATTENTION Starsound Board
26.3001 4K Color. ......$360.00 ELECTRONIC TECHNICIANS Uﬂlgue board uses IC circuitry z;nd gravity switch to
26-1062 16K M .. ..... .. B88.00 Highly Etfective Home Study BSEE Degree Program for Expen produce space engine 50““"—"_?- 'oint the board
26.4002. 64K 1. DRIVE. ... 3440.00 enced Electronic Technicians. Our New Advanced Placement Sawmwaras Andiil proclices ¢icis;atnas;faint
- T . Program grants Credil for p Schoaling & Prof upwards and the sound increases in pulsating
1-800-841-0860 roLL rrex Expenience. Advance Rapidly! Our 36th Year! Free Descriptive frequency to produce “Blastoff” sounds. Originally
MICRO Mnuap?lulT SYSTEMS, INC, Literature had LED circuitry but this has been removed . 2 ?
PO C. Sacond Aty S COOK'S MSTITUTE OF ELECTRONICS ENGNEERING oo e 1COx Patedt s
G = o
i ;;;cr%;oézlefr:::: s Desk 10 = P.0.Box 20345 e Jackson, MS 39209 and speaker, G24406 $2.50 {
2" Sp for above, C24311 99¢
120 VAC Super LED
Xenon Flasher Kit
s Strobe Kit Greal for Robot projects this
NEED YOUR ORDER CALL TOLL FREE Carplels Varisbie simple to build kit uses IC
2 rate strobe light kit circuitry to randomly flash 4
SHIPPED TODAY. e Containsg LEDS; 2 red, 1 yellow, 1
;HC;]al'.s_ C23071 green. Complete with all
board.
CALL US FOR VOLUME QUOTES. ALL MERCHANDISE 100% GUARANT Vindieord e [ et
WE WILL BEAT ANY COMPETITORS PRICES. GIVE US A CALL AND WE'LL PRD\'E. IT. and " Operates on 9VDC.
instructions 24407 $4.98

MA1012A CLOCK MODULE 8038 : M??

Complete alarm clock module with special INTERSIL N I
transformer and spec sheets included. FUNCTION ‘/t‘/
Just add switches. GENERATOR
8.99 ea. 3/24 3.99ea 5/17.50 @HANEY e
electroncs inc
Phone Orders * Minimum AD Order 56.00
QSHQO 303-781-5750 % ngfagfﬂffuﬂf" for postage
'43” Gommon Caﬂlc'de LED Display 350MHZ Send for our free c‘a.‘img of umigue items I
These are first quality RED displays ECL CIRCLE 25 ON FREE INFORMATION CARD

manufactured by H.P. PRESCALER
#5082-7760 .79ea 100/$65 CHIP

7.99ea 5/35.95 APR“-f oo I'- s““css

Neo, we're not crazy. . .we just have a lot of parts we want lo

RV RAM SALE NEmandpy:;z:;;E:e;ms Stock up now!

CIRCUITS Kdynam.anus-S/%m
MCig30 189 4116—-300ns  8/19.95 100/2.256a s expand memory 1 THS 8011 and I

N ns]p:rlﬁﬂnpandm@marvln TRSBO =1, -1, and -1l
A mpu! lor. maching, wrl |
mg}]ggg 1 '.?9 ) E%rr;r?.r:gsgfdr:eoj; A}i:iu elf:m‘d(,:; H:-sall\.[gnu:}!;
\ s, aic. Backe ear [imited warran ot
mggg 1.29 41 1 6—200NS 8/27.95 100/3.00ea 8 53 (o1 two dip shunts plus TRS-20- mm‘;s.an
LM741
LM1310

LM1800 21 1 4L—300N8 8/29.95 100/3.00ea

LM1889

N 4511 BCD to 7 seg decode/drvr 3/52
R 45128 channel data selector 4/52
RN 5101 CMOS 1K low power memary 10/§17.50
1000 uF 35V axial capacitor 10/52.00
10.000 uF 10V axial capacitor 5/52.00
R 5-100 card edge connectors 10/529.50
N Resistor asst. (cut & bent leads) 1000/55
§ RCA phono jacks - these are super quality, closed
circuit jacks that are the best we've seen in

TRANSISTOR OM SALE s B
s 2708 4s0ns 495  8/4.80 N R
SV mA, package i

. . R NPN transistor similar 2N3904 100/57.95
2N3904 10/1.00 271 6 5V-450NS 7.05 8/6.95 \ :::a‘r:;:osrt:u::”gllsr;jﬁ\oD ES
%‘rfilgggg %gﬂ‘gg 2 732 - : SN?‘ML;?ZL\)&:;—IET;;S:Lgonc—ralor ”55;;3
' INTEL 29.95 CALL

2N3055 .79
10/6.99 2532 TiPNOUT 2195  CALL

R New low price! MA1003 12V DG clock madule
$10.95, maiching case $3.95

AY Opto-Isolator Grab Bag - 50 mixed oplo-isolators
from a major manufacturer. Unmarked 6 and 8
lear) minidips include single and dual types
with dicde, transistor, and darlington outpuls
Test them yourself and save! Not recom-
mended for beginners

TERMS: In-

JDR MICRODEVICES, INC. Olhela¥a fe
. shipping. ;

1101 South Winchester Blvd. minimum order. ' o (T i

San Jose, California 95128 Send SASE for delivery, wdd 41 cants In stampe
40B-247-4852 complete catalog. Bay Area Res. add 8% sales tax

800-538-5000 alif. Res. add 6% sales tax. We reserve the right to limi \ \ N
u_und substitute manufacturer. Prices subje u
4

our exceplional pro
orgers add $2 (refun

n. For 181 class

with ordar)

CIRCLE 46 ON FREE INFORMATION CARD GODBOUT ELECTRONICS
Bidg. 725, Oakland Airport, CA 9461

CIRCI F 44 NN FRFF INFNRMATION CARD



The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.
The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

® Excellent string-handling capability — takes up

to 26 string variables of any length. All strings

can undergo all relational tests (e.g.

comparison). The MicroAce also has string

input — to request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines,

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

A Mic

The [FI_ icrqﬂca

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in
program control.

® Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (including handlingcharge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adaptor
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LSI
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sinclair Research Ltd.

rocompuv
or everyone at

- a new generation of

miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
(Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unigue
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don't worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

ZB0 A microprocessor

Sockets for

chip, widely recognised TV, cassette

as the best ever made. recorder, contains...
power
supply. .

Expansion
Connector UHF TV

modulator

ROM. ]

Rugged,
flush,
Keyboard

Your MicroAce kit

Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all ICs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

N N 8 8 B B 8 B 8 B B |
I Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705,
I or phone (714) 547 2526 quoting your Credit Card Number.

touch-sensitive, wipe-clean. I Quantity Description Unit Price TOTAL Amex
® Ready-moulded case. 5 > e
7 R d: amnguplugs = MicroAce Kit 1K | $149.00 Diners
% : Check
connection to domestic TV MicroAce Kit 2K | $169.00 Money Order
and cassette recorder. L h
(Programs can be SAVEd I Manual $10.00 MasteriCharge
and LOADed on to a 1K Upgrade Kit | $29.00 e
portable cassette recorder.) I S Card No.
® Mains adaptor of 600 mA Shipments inside California TOTAL
at 9VDC nominal 2ad 08 TAX
Exp. Date
________ unregulated.
o ® FREE course in BASIC Name
rogramming and user l
& i Address
City. State Zip

CIRCLE 19 ON FREE INFORMATION CARD
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§ RADIO-ELECTRONICS

APPLE/EXIDY/EXPANDO
TRS 80 16K-UPGRADE KIT
$49.95 TRS-80/APPLE $49.95

MEMORY EXPANSION KITS,
4118's, 18K (200/250 ns.)
8 pcs for $40.95
wiinstructions & jumpers
Call For Volume Pricing

© S-100 32K (uses 2114)
ASSEMBLED Kit

450ns. 9,

250ns,  359.00
9,95

Bare Board w/all parts lass mem. 89.95

e * Special: TRSHO Schematic. .. $ 495
M LE + Expansion Interface Schematic .. $ 495
oDUI $600.00 + Expansion Intarface Connector. .

7.95

EXPANDORAM |l MEMORY KITS
* Bank Selectable * Uses 4116 200 ns.
* Write Pro!ccl * Power BVDC, £168VDC
* Phantom !,,c“ W Upto 4 MHz
Expanda B4 Kit (4118) Assem, & Tested Add $50.
16K $249.00 K $435.00
32K $289.00 B4K. $505.00

* Desgred by IEEE Propossd 5100 Californis,
s standary Compurer
Systems
® Ay 1BK block £an bt made bavwe

® M GAK Can be made bare eratee
o1 power on and resst

FLOPPY DISK
CONTROLLER

PERSC]I MODEL
DISKETTE DRIVE

3.2 Mbytes capacity
[unformatted: max. seek
llnc'le 100MS.

Model UVs-11E $69.95
Holds 4 Eprom’s at a lime.
Backed by 45 years
expernence.

Model 5-52T...5265.00
Professional Industrial Model

The TRS-80, 2% mern shrap capocily, sad casls husz.

i
» Viata oy That's 13¢

o Wista,
® The V-80 operates at 12ms versus d0ms lor TRS-80 Our drive can mperaie
at Sme. Nwmdmmnmummmmm
Purposy set The access lme ot 12ms
ormmn-dmmuin

Upgraded system ixcrmased sierage and speed ‘ﬂ'.w

VISTA DUAL V-80 s cae $670.00
THE VISTA V-200 FOR EXIDY

Price: Startng as low a3 $1199.00

CENTRONICS PRINTER
Modei 737

= Canironics complete prinier

® The 737 has everything. Chack
and compare the features.

® Now low price $836.00

The Vista V300 Printer

Peien
1190
154900
152400

[
VIO EJ? 12MEG J0ewe  328c 199900
Doute Hiead

ATTENTION VIDEO HOBBYISTS!!!
+* BOX BUILDERS
# USE .R! REMOTE TUNER/TIM
LL SCHEMATICS A\'AFMHLE
* FOR OHL\" $5.00! - FREE W/PURC|
AFiocent Special Purchase Aliows Us Ta Present The Fotlowng:
NEW, UNUSED COMPONENTS
From The RCA VOT-201 Vidocassetts Recorder
1 UNFAE Torer Sobwssembly with al Wit
Domoskiyior 850.98

and Video
2 RF Madulsior win Auds § Vides routs.

BASE Il PRINTE|

# B0 Lines Par Minule
» 1156/230 VAC, 50

©r 60 Hr.
®72.80,98. 120 cr

Chaere 3 004 Dot
1 Doptsd Clock Moy AMTM Fieeacent = g:?.:r%
Paont | Grawed

4300 Oven 1 75 Oows Maicheg
o
5 Compaens Set of A e Aowe

L
; Cl'.'l Fcu- anum Di:

Z-80/Z-80A/8080 CPU BOARD

# On board 2708 & 2704 included (480ns.)
& Power on jump Mm
.Zﬂ Mnmbhamd Tested. .

DlSK SUBS\’S'IE"
Semans FOD 120-8.(2) VISTA Ficopy Controk
i2115-100, Casa, Power Suoply & Cable CP/M

Openat # For AMHz Soeed Add 51500
BOBOAKit... ...
BOBOA Assembled.

$-100 MOTHERBOARD SPECIAL
B slot expandable w/% conn
reg $69.95..... .....NOW §52.95

e v e e i e et ‘1“5-004

IMS STATIC RAM BOARDS
250 ns. 450 ns.

8K Static $209.00 $189.00
16K Static $449.00 $399.00
32K Static $729.00 $629.00 ACOUSTIC MODEM
HUVMI‘,\M CAT™ 0300 Baud
N-F" SD SYSTEMS BOARDS Aniwar, Qriginale
S TAKE 10% OFF! wr  assem D cn-r MODEM

Sanyo $112CK
Groan Phosphor. . £270.00
200 Computer System w/E4x,

Samyo 5012 CX
B,

13" Color
ITI00  Leedex 127

8800 M cmonul.l"' PRICE LIST DATA BOOKS ¢« COMPUTER BOOKS
1980 IC Masier 55905
IWTEL Data Bock ... 780
INTEI. MCS 85 Manual ...

* DSBORNE BOOKS » SALE
Imrmo Micros Vol 0.

SFE

Vol i Some H.-lllnh:muu:llwi wilnder
Vol Kl Some Rsal Suppon Devices Mur
Infro 1o Meoros Vol. Bl

Programming

Butiered Uikl
32K EPAOM/
EFRDM

Inirg 1o Pascal

32K Static RAM 450n
A2K Stalic RAM 200ns
Card

Extender
Multiple Programm,
8 Channal Duplex Sennler Mo

SALE

8502 Games.

Iniso. fo Parsonal & Business Computing
Mercoprocessors From Chups 1o Systems
Mropiocessor Interdaong Tochmgues

P.O. Box 17329
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

Rotail W,
Systams
1 = (408) 8267010

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!

Proven Quallty Factory tested products only.
2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1981 CATALOG A\(AILABLE SOON

Send $2.00 for your copy of the most c«

A must for the serlous computer user.

MICROPROCESSORS STATIC RAMS FLOPPY DISK I/O
28001 16 b4 1o AL $189.00 " 177101 87 & Mindiopoy 405
ZIOOTAR 1ot o Bk e 2102 430m (L€ |; it uPd72 Nec Flopoy 4903
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o] 11 2 5 179101 Duat Flooey. 3595
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5 4 :‘so + 8708 106t B-w 2200
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2B0A-S| 4.0 MHz a0 2847 Ouad BO 493
IBOBIOR 25 MHz 3595 1 Dusl 93
ZBO-SIOT 40 MMz 3940 3351 40 % 8 FIFO 1795
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75 Canirolier 4ogs Ot I8 fed  Wurescal Daglry 108 S0100 5100 Connector 8. 395
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MANIA X0 her ey i KED PC
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6810 128 x 8 Ram AT AN 06 Avade Rpe 08 100 Sound
8620 PIA AR S0 Gl A D + ?wmmnmm e
6021 POk v i ey At S cPU 205
o ; :
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B850 ACLA TANIKT 300 Yelow Carwn Aode, gt D 1 ’ﬂm:l"lﬁ:—cm 24085
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2503V, 14D 2625 .. 1.4 M J'?D"!Cw Gewuser 695
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086 650 e T e Anadex DF BOOD 5875,
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Szém L ‘ :g MMSZBONPD 411/C2 mmus 40804 Cenronics 737 995 04
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MCMBsTS 1azq  100% CERTIFIED ERROR-FREE! TEonal il
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ATO2 1495 "43 il 10 oy paed BASF WANGLD na
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Irvine, Calif. 92713

CIRCLE 9 ON FREE INFORMATION CARD

VOLUME DEALER PRICING AVAILABLE
DYSAN-CALL

WE ALSO STOCK

stitude manudaciuner.

FOR INTERNATIONAL ORDERS:
1310 E. Edinger (714) 953-0604
SantaAna, CA92705 TWX:910-595-1565
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SNT420N 22 SNTAISIN 6T 39 7ALSI19TN 89
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SNT423N 29 SNTAISEN B9 26 TALSMIN 180 ACP PRICE $1969.00
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PLUG-IN CARD.

mm 800 & 400

Personal Computer System

ATARI 800 $825.00
ATARI 400 $449.00

ATARI BOO Includ. Computer Console, BASIC Lang Carmoue Educahon
System Master Carfridge, BASIC L |. 800 Operator's
Manual w/Notebook, 16K RAM Moﬁule Pmr Suppl\' TV Swilch Box.

14PnChp  PC-14
16Pin Cig  PC10
H4PnCle PC24
40-Pin Chp  PC40.

Ubwcana [yvm Coianty Programs Soewny W
SWO UL My 2500 Rasc fmcircty no
AW US Govwwen 3500 Basc Agena e

Warkd Mty (Westes WO Gt w BASE Pagamreg nog
Sacamgy BASY Camw Pagras "0

.Hu.-udh-um and amphass of sngesl

-m 1208 of FOM deacsly
& Communicates wih sialec of cloched

TEXAS INSTRUMENTS

ISCOHPORATED

INTE

99/4 PERSONAL COMPUTER m!',_la!,};lngtion
Supenor Color, Music, Sound & Graphics -

& ,D:m,fm Extended Basic— All Buili-n. 3259.95
Now! Special T.V. GAME CARTRIDGES $26.95
Adapter lets you use e Wocary

your existing T.V. set
asacomputer display.

LMT41CHN-14 18 SNTS401TN 89

LMTATHH 78 SNT5492N 89 DIGITALKER™ OT1050. Chip set for bullding

LMTSSN/H 33 SNTS40IN B8 Datmiiuar el youur o seslation $499.00
LMTBOGN 285 SNTS4B4N 83 % National $95.00 Console only.
LMIZION 180 Semiconductor

P.O. Box 17329 Irvine, Calif. 92713 L e X Ve
STORE &1 1310 “B" £ Egi S  Showroms, Retsih, Direct Order Lines: (714) 558-8813 1310 E. Edinger (714) 953-0E74

STORE =22 674 Ei Camino R

BIDRE w84 S7A T Conie 3 1 o et : (800) 854-8230 or (800) 854-8241 SantaAna, CA92705 TWX:910-595-1565
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CPU's & RAM's
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% REGISTERS LBO517 50 MHz D.T. CAL. DELAY DS e Gl
'00 zm,ﬁ 178 $1950.00 M- 3 ;4: — W M8 -
‘00 ) 176 M0- A7 M- 0 TR
o MM 178 heon i MW/ W MO B T4
LDO-302  10MH:DT.3 Compast ¢ 700 MM/ W N - B T
(BO0S  20MHs DT, 3" Parmoi ACIDC. 946,00 I~ 3w M- B IS
LBO3I0A 4 MH=5 T Recur Sweep 275,00 MW 47 MDD a2 i
LEGSITA  20MHz ST.5° 510.00 MR— 7 MB— A T —
LBO-E08A 20 MHL DT 5 S| ™ - 7 T4126 — 45
Laosn 10MH:, ST, 5" 42000 A - T445 — 75 74325 -
LOOSIT  10MHL ST, ImV Sens 496:0 - W7 Mu—1m T
LBOSIA  10MH2 DT ImV Sans 76a1— 85 M0 1j0 A7 —
LEOSISE 30 MMz, D.T. Cal, Delsyed Sweep1 =y M2— w9 TIEIL g5 148 —
LBOS20 30 MHz DT, wiDetay Ling 110000 IS 0 WIS - B e
PRINTED CIRCUIT BOARD SPECIALS GOOD THRU APRIL 181 o= e Tm
4 x 6" DOUBLE SIDED e — 75 M- 6 g

s

$.50 s 51200 RIBBON CABLE
FLAT (COLOR CODED)
Y #30 WIRE
116" thick with 1/10" spacing S 30 cond: - 7o1bec ot
. 2 18‘32 MH{
ML BRY 5o, $1.95 6,000 MHz S corel 20/ o foc
DATEL'S DAC-088C MINIATURE MULTFTURN TRIM POTS . "’"soffﬂ sw
8bit DAC — 89.95 100, 5K, 10K, 20K, 260K, ... #$.75each...3/2.00 B
NO. 30 WIRE WRAP WIRE SINGLE STRAND s
TS0 n S ] HEIE 1% W
fem X MEm i nem om
;.:g 2 ﬁ[‘é ‘H HETH 14 ALC?‘:I‘NI.SGT\M TOGGLE SWITCHES TALS00 - 7] T4LEIST — 138
wm w s :.5 s:‘%;é i M‘J’A‘l\uupul . i ) ::% se - B e
: - L MTA 206 P-DPDT CENTR OFF . $155 o g TG 11
7;':5:& E ?E}: }ZQ Eﬁ - MSD 208 P-DPOT CENTER OFF LEVER SWITCH. . 5185 i::%.:' H usim :;
TSIE 1) L5 s MLEIE —1
MRS Ww s en iR TRIAC's me- 3 amens
l 7 WATT LD 65 LASER e o S
DIODE IR $8.95 e e ST MLste- |
o o ail20l310 s -
25 watt nfra Rad Pulse (SG2008 scuiv) | 400 Schiiiaalisoionn Mos - ey
Laser Diode (Spec sheet included) diBE 400 [ 1301150310 = 5
Hec. I 62495 | w0 600 | 2.00 |2.75 | 4.30 ;ﬁg ;.225;5?
FP 100 PHOTO TRANS . 8 5 Ls30 g~ %0
2N3B20 P FET . RED, YELLOW, GREE NGHAMIIEHMRGF[EDi 27618100 Mt = by i
INBAET N FET . . RED/GREEN BIPOLAR LED o b 5B Ja053 SN W
2N2646 LUT. . . MLEDS2 A LED . A LS - g TLS1 - ) X
ER 900 TRIGGER DIODES . 4 MAD14B PHOTO DARL. $ .75 = Tecsa—1
a8 G U L $8 | RECERREAT 5| i E
1 WATT ZENERS: :!3.4? 5 sn 58,82, S5 Hisn - Liorg L
TTLREED RELAY — SPST 5V 20ma $1.00 12,16, 18, or 22V, 541,00 e g et
MLETE = s LSS —
CLOCK CHIPS SFC 3301 — 50 PRV 30A e g -
2 e :
e A e $5%5 | FAST RECOVERY DIODE (3ns) ..$2.25 Mg - ga e
MME316 ; 20KV 250MADIODE . .......... $1.90 :,{:% : E%::;‘
RS R el SILICON POWER RECTIFIERS WERC S RS
- TSN -
22UF%V 100 OUFIV —3 | PRV 1A 3A 2a oA oA 2u0a s
BBUF35V B41.00  15UF16v 318100 10000, 14 =6 SR 0 S A0 S0 e
1UF35V  B#1.00  aguFey  5/41.00 200 07 20 40 1.30 426 1200 - Dot
Ay 2100 3uFav ¢ 80 40 .08 2% 6 150 65 150
1IUF1sV Sis100 1O0OUFISV § .70 600 11 30 .80 2.00 8.50 18.00
UF 15V 150UF 15V $ 95
68UF35V 3/41.00 s 800 .15 .35 1.00 250 10.50 22.00
-SANKEN 1000 2 o 125 3.00 12.50 26.00 vt - 75 LMME — 30 TUCH — 4
ey Deain e e
AUDIO POWER ﬂMsP!}; IN4148(IN914) .. .......... LETER VO B
Si1010 G 10 WATTS e ams - %0 P CATHE — 178
Si1020 G 20 WATTS .. $11.00 .1 or .01 uf 25V ceramic disc. caps. ax-® Lewr " im cAwu- %
1] . o 000 - = s -2 Caxes "
Si 1030 G 30 WATTS .$13.50 16/$1.00, 100/$5.00 o S T
Si 1050 G 50 WATTS .$25.00 s — o A
200 PRV 1A LASCR .95 e - 13 1 i
7 SEGMENT DISPLAYS i S o
RS232 ' i
FSC J024-4 digit DL-707C.A..3°.... .75 REGIJLATORS
CONNECTORS C.C.Bdisplay.... $5.95 DL7ATCA 67... $1.50 | Lmsirr 2 Lo .
- - L33y 250 012, >
DB26P male ..... $3.25 ;T_g:facgcs - # : :M.g_gg. ::gz ATICVIA $575  MOTS, s':f’::'fs i)
DB 25S female ... $4.25 Sl Rl o TR ““ Lol e
,,,,,,, e . 3201 L T2, o 15Y II IB LAST41Z « 17V3A 3295

TERMS: FOB CAMBRIDGE, MASS SEND CHECK

POSTAGE ADD 10% FOR ORDERS UNDER $20.00

ADD 3% FOR ORDERS ABOVE $50.00 MINIMUM MAIL ORDER $5.00.

SOLID STATE SALES  TEL (617)547-7053

WE SHIP OVER 95%

P.0. BOX 74D OF OUR ORDERS WITHIN

SOMERVILLE, MASS. 02143 25 HOUAS OFHECEIT
TOLL FREE 1-800-343-5230
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SEND #2325 FOR OUR CATALDG

OR MONEY ORDER MINIMUM TELEPHOME, FEATURING TRANSISTORS
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 CO0. PURCHASE OADER OR CHARGE #2000 RLCY::\!RS 145 :u’nursmn‘:

ST, CAMBRIDGE, MASS 02139

4PDT REL %Y
POTTER BRUMFIEL

* 14 pin

120 volt nc. ool
* Uned but fully tested
$1.50 each
apecity coll voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 508 sach

NEW SYNCHRON
TIMING MOTOR
110 VAC 60 CY

$2.00 ea

10 ron $17,50

LOW COST PARTS

FLASHER LED
Litronix FRL-4403

Siltupad rod led with busll

COMPUTER GRADE

11,500mfd 18 VDCs1,50
13/8 01a X 3 1/4" wion
22,000mfd 15 vDC $2. 50

SUBMINI DPDT
DIP RELAY
AFIOH!T #HB2-DCBV

= 8 VDC coal

» Fits dip sacke!
* Morm. op. power 580 mW

« Contacts rated 1 amp @120V

$1.50 each
10 for §13.50 6 VDG only

2% p1a X 2 1/2 “vicn
52,000mfd 15 vDC 53,00
2701 X 4 1/2 Wisw

CLAMPSTO FIT CAPACITORS 50¢ oa.
FLAT LEVER HANDLE

7-17vdc
S$.S.BUZZER

STAR RCMB-12

= Fits dip socket
= CMOS compatible

« Max current 14mA

+ Sound output TOJB @ 20 em
$1.25 each

|22/44 EDGE CONNECTOR
TIN SOLDERTAIL .158"x 200"

LARGE QUANTITIES AVAILABLE

iN5762 DIAC

SWITCH VOLT. 36V
min. 34
max MV

4 for $1.00

$1.35each 10 for $12.50

TRANSFORME

dual gate N-FET
5 3SKa45

VHE, RF, AMP, Mix
CMOS N-CHANNEL
2 for $1.50

I2EVOLTSCT @ 150 mA

$3.50 each
LIMITED QUANTITY . . .

1x15x 2% METAL CHASSIS BOX
IDEAL PROJECT BOX.
FRONT AND REAR PANELS
WERE PUNCHED FOR A
MANUFACTURE. BLACK
ENAMEL FINISH.

ELECTRET MIKE
ELEMENT

sewst —sipe L3 om

FEQ RESP} 30 HI = 30 KHZ

OUT IMP! 2.2 K OHM (MAX)
SUPER SMALL SIZE

SIZEI 6 MM X 5 M M LONG

MAX OF VOLT 110 VDS
OPTIMUN VOLT! 2 voc O

OMMI DIRECTIONAL

$5.00 cacu O Y
ELECTROLYICS

AXIAL CAPACITORS

Sl oo ea 10/ 30.00

L.E.D.s af—

GREEM JUMBO DIFFUSED

YELLOW JUMBO DIFFUSED

SUBMINI AXIAL LEAD RED

S.P.D.T.“i"eR
MINI TOGGLE

STANDARD MiN| TOGGLE
WITH SOLDER TERMIMAL

SPRING LOADED TERM.

OME RED ONE BLACK
QUICK CONNECT
TEAM

IDEAL FOR SPEAKER SYSTEMS
BLACK PHENOLIC BASE

21for$1.00 10 wom $4,00

DPDT 12VDC
ENCLOSED RELAY

2 TERM. L-PAD

USED ON 100 WATT
SPEAKER
SYSTEMS

AS A TWEETER FADER

CONTROL
5 OHM WW

10 ron 56, 00

2 ron 51,50

Los Angeles. CA 30006
(213) 380.8000
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@ 3:172inchicng @ 2-3/4 nch shoe

ALL ELECTRONICS CORP.

905 S. Vermont Ave, SENDFOROUR FREE CATALOG



Radio Shack is America’s Parts Place

No Minimum Order! No Waiting! Low Prices!

Phenolic PC Boards for | Hand-Held Digital [
Prototyping and Projects h?g:foz?be ‘

Families, 5 to 15VDC |

26 95 i'jf '

Displays logic levels,
pulses and transients
with bright LED indica-
tors. Min. pulse width:
300 ns. 36" power
leads with coded clips.
22-300

........ 26.95

* Pre-Drilled Mounting Holes at Corners
* Indexed for Fast, Accurate Layouts

(@ Grid Board. Has .100x.100 centers for DIP ICs
and headers. 750 indexed contact points, labeled on
both sides. 2%.x3%! 276-158 .95

[# Dual IC Board. Accepts 8 to 20-pin DIP ICs and
provides 4 contact points for each IC pin. 134x3%.
P o PR Sl S B e e 1.49

! LED Bar-Graph
Display

Ideal for Power and
Level Metering!

i 3

Sm red 10- step display in a 20-pin
Use with driver chips, below.
.................... 3
LM3914. Ten adjustable analog
steps, bar or dot display modes. 18-

Sensitive 13-Range, LCD-
Readout Digital Multimeter

» 10-Megohm Input
«.25"-High Display

5995

Deluxe Case

Check the features! Automatic polarity and zero
adjust, plus over-range and low-battery indicators.
NGES. AC Volts: 0— 200, 500. DC Volts;: 0—2,
20, 200, 1000. DC Current: 0—2, 20, 200 mA,
Resistance: 0— 2k, 20k, 200k, 2000k ohms. Size:
3%ex2'ax'%16.” With leads, instructions. Requires 9V

€] Component Board. 100 pads with four contact pin DIP. 276-1707 ............ 4.99 battery or AC adapter. 22-197 .............. 59.95
points each, $a2x%52" centers for general use. 3'4x3%%" LM3915. As above, but with 3 dB | VinylCase.22-154 ..............cccoinvvnnns 5.95
overall. 278180 .. ... ........vrirnrrararrnns 1.95 steps. 276-1708 ............. 4.9 AC Adapter. U.L. listed. 273-1431 ........... 4.95
a Super-Bright | Sound-Maker | Loud Miniature | Infrared IC Socket
Xenon With Data | Piezo Buzzzzer | Optocoupler Breadboard
Flashtube | e 299 1 Save
99 o | Each 30%
6°° s 99
» Leads 6-Pi
With Data Compaﬂble Du," Reg.
For pro ‘{BCtS replacements A wide variety of sounds Low Current Drain! TIL-111. 5 ms switch time 4.49 :
ST Tl AR 8 ] with a minimum number of Ideal for battery-powered (typ.) 276-132 ....... 1.99 | Accepts ICs (up to 22 pin) for
Trigger Coil for above. external parts. 28-pin DIP. alarms, 4.8 kHz output. 1.5- TIL-119. Trans. ratio 300% quick circuit development.
272-1146 1768 ........... 6.99 20VDC. 273-060 .....2.99 min. 276-133 ........ .99 276176 ....... Sale 2.99
9V Rectangular | 0-37V Voltage Micromini | Package of 3
Battery Holder | Regulators _ Red LEDs | DC Motors
_ > NEW! 399 \\Save 26%| NEW!
§ ' On
Save eg 995 Toem ree. \ 88% | 3702 _
13.95 1.19 Pkg. of 4 1 ‘.‘__CCS'/
41.16 Our popular 100% Metal clips keep 9V tran- x _
prime hobby RAM. Under 250 | sistor battery in place! Up to 1.5A with heatsink. TLR-121. Hi brightness, yet | For 114-6VDC. No-load
ns access time. 1 ms refresh. | Requires #6 machine LM317. Pos. 276-1778 ..3.99 | only ax'iex ! RPM: 3500. Great for
276-2505 ...... Sale 9.95 screw. 270-326 ...... 59¢ LM337. Neg. 276-1779 .3.99 | 276-032 Sale, Pkg. of 4/88¢ models! 273-208 .. 3/1.49

CEHTIFICATEON
INSTRUMENT

Microwave Leakage Detector

Play it Safe! Now You Can Spot Potentially
Dangerous Leakage from Any Microwave Oven.
Requires No Batteries or AC Power.

14

995

Stereo Reverb Pro;ect-Board®

Adds Echo, Reverb and Phase- 7 R
Shift Effects to Hi-Fi and :
Musical Instrument Amplifiers

Microwave leakage can cause
serious health problems. Protect
yourseli and your family with this
easy to use monitor. With com-
plete instructions. 1%4ex178x42]
2= 200 AN A e 14.95

Uses SAD-1024 dual analog delay
IC. Package includes pre-drilled,
labeled board, parts list and com-
plete instructions. PARTS EXTRA—
all available at Radio Shack. For
120VAC. 277-132 ............ 9.95

SHOWN BUILT WITH
RECOMMENDED PARTS

The Most-Popular Parts In-Stock!
Start Your Next Project at The Shack*

Prices may vary at individual stores and dealers
CIRCLE 13 ON FREE INFORMATION CARD

Radie fhaek

A DIVISION OF TANDY CORPORATION + FORT WORTH, TEXAS 76102
OVER 7500 LOCATIONS IN 40 COUNTRIES
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RADIO-ELECTRONICS

b

CABLE TV

CONVERTERS
AND OTHER
0OD STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL C.ﬂBLE TV CONVERTER!

23 il B s
e chaneuts
r._ viewing o yer
| GEESS e Mmr

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL C&BLE TV CONVERTER!

Inclodes remote TV
onle ,|| wwiteh and
—
02 {10

ETCO MKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

Sat TV 10 channel 3 00
sl e hare et
eoss eIl doey

VIDCCIR 2000 CONVERTER ELIMINATES PROBLEMS
HEN TAPING FFIOM CABLE TV

995 :

UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

WiDCoR
2000

L, ent a0y, Fic. Mo, 32260000, @‘

MINIATURE FM WIRELESS MICROPHONE

oo 95
nard Receprion an any stan
durel FM raelio o receivr 321,50
Mo, 33VALED.

524,95

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FEC appruped crystal controlisd
ke B rcaiinr. Al
aed. Elecirer wile
. VLI mrtar

= g
Pix tube sdapter JITEML —$10.95
DUMPING! NORELCO ENDLESS LOOP CASSETTES!

3 sinume Ho. 332VABOS. gss!
4 ;% B minutes - Mo, 332VAB0S. ey DL
.

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEMI

SALE OF QUARTZ BATTERY-
O?ERATED CLOCK HBVEMENTS‘.

2? 13y ol 1 mis I.:;
|_am_m-h= mg,__i

20 AMP REGULATED 12VDC POWER SUPPLY!

[332vA368 — ma abows. 10 amps—340.95. 30.96 0a. / & i

OUR LATEST 98 PAGE
[ 4 FASCINA'IING CQTALDG

pesla=]—x]=uc)nlan]ul =l =al==1=u]
RUSH YOUR ETCO ELECTRONICS
ORDER TODAY TO.  NORTH COUNTRY SHOPPING CENTER

FLATTSBURGH, N.Y. 12801

Check with order, please. Vise & Maiteresrd OK. (Sarry, mo C.0 0. Add 15%
for UPS & Handling (Excen refunded) N.Y_ State residents sdd 7% rales tax
Daslar & Expart inguirmt invrted. Our 1lephone order desk never closes.
Call 1518 561 8700,

CIRCLE 30 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
6 AMC Sales ............. sl e 114
32 Active Electronics................oeerveruenes 107

Advance Electronics . 14-15, 44,88,93,96

9 Advanced Computer Products ... 124-125
33 Albia Electronics ..........c..cccovuveievennnae 99
41 All Electronics...........cvuvveinioneninnns 126
11 American Antenna................ Back Cover
15,16,17,18 Ancrona ....................... 109,111,113,115
54 B &K Precision 2
— Bagnall Electronics...
— Karel Barta 106
59 Ly o 33
64 Beckman 103
— Bullet Electronics ...........c..cccuevnnn w112
20 Byte 24
— CIE, Cleveland Institute

of Engineering.....................cc..... 18-21
52 CFR, Associat 118
22 Carpenter Mfg. Co. ..
25 Chaney Electronics..........coccoveniiieee 122
= Command Productions ..................... 105
27 Communications Electronics..... el
42 Concord Electronics ............ccovvnneas 114
— Cook’s Institute ............ocorvreererinienns 122
4 Cooper Group .
= Dage 106
2 Di dback 114
10 Digi-Key ! 110
63 Discwash 27
29 Eico 94
— Electronic Technology Today Inc. ... 102
49 Enterprise Develoy 98
30 Etco . 106, 128
43 Fluke )
34,35 Fordham 26,32
3 Formula International .............. 120-121
= GTE, Sylvani 46
36 Global Specialties Corp. ..................... 78
— Global TV Electronics.............coeneee. 105
44 Godbout Electronics ............cccvveieea 122
— Grantham College of Engineering...... 22
55 Hal-Tronix ... 106
56,57,40 Heath.......................... 23,101, Cover 3
31 Hitachi 87
— Information Unlimited............ . 128
7 International Comp 92
45 International Electronics Unlimited. 119

46

53

61

19

37

47

26

51

13

21

39

24

48

62

JDR, Microdevices, Ine...... ..122

Jameco Electronics.................... 116-117
MCM Audio......c..ccornmrmiieiennsiinniens 112
MTI 94
Mag 45
Meshna Inc. 118
McGraw=-Hill...........c..ccooooniiniienn. 28-31
Micro Ace 123
Micro Manag t Syst 122
NRI, Schools . 8-11

NTS, National Technical Schools. 38-41

Metronics Research & Development

Ltd 89
Non-Linear 25
Optoelectronics Inc........c..cccooervunanns 91
Ora Electronics 85
Osborne/McGraw /Hill .................... 83
Paia Electromics..........ccounoreseeensssaseans 86
Panavise Products Inc........................ 84
Paccom 22
Poly-Paks 118
e e 1, 36-37, 81, 95
Radio Shack ............covivarieinimneiinns 127
Ramsey Electronics..................ccovees 108
Sal i 17
Hw. Sams 42
Sinclair Research Ltd........c.cc.ccooeven 13
Solid State Sales..................c0ieremmnnn 126
Spacecoast. ..l niiitinn e, 105
AW S PRIy i oot et i erssees or 43
Surplus Center .............cccocoeeeeereennces 122
Ungar... 5
Wersi 86
Zenith Radio Corp......................... 34-35

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistal.

Pocket.

See in Dark—Shotgun Directional Mike—

Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.




Do more
than ever before-
spend less than

=~ e

b e

BOCRA=T N .

Heath makes the All-In-One Computer more versatile

Moany satisfied customers know
Heath takes the risk out of buying a
balanced computer system. With the
Heathkit All-In-One Computer, you
get 16K Random Access Memory
(expandable to 48K), keyboard, video
terminal and floppy disk system —
together in one self-contained, com-
pact unit - for up to hundreds of
dollars less than comparable systems.

Heath now makes the All-In-One
Computer more versatile than ever!
The new Heathkit H77 Floppy Disk
System gives the All-In-One even
more data storage and recall capac-
ity. Combined, the All- In-One and
H77 Floppy Disk give you up to 300K

Write to: HEATH COMPANY, %I e
DEPARTMENT 020764, A =

bytes of on-line data storage —
enough to hold entire files. You can
mount operating system and pro-
gram disks at the same time, to make
computing even faster.

You can run programs written in
MICROSOFT™BASIC™ and As-
sembly Languages, and all current
software written for the popular
Heathkit H8 Computer.

Heath User’s Group (HUG) will share
with you a library of over 500 pro-
grams to make your computer serve
you in ways you never imagined.

There's no better way to learn about
computer systems —and save money
—than by building one yourself.

Concise, easy-to-follow Heathkit
assembly manuals show you the
way, from start to finish. And a na-
tionwide network of service centers
protects your computer investment.

Join the Heathkit computer family
today —and pocket the savings!

For complete details on Heathkit
computer systems, as well as nearly
400 other electronic kits for your
home, work or pleasure, send today
for your free, value-packed Heathkit
catalog. Or pick up your copy at the
nearest Heathkit Electronic Center.

Heathkit

SEND FOR FREE CATALOG | VISIT YOUR HEATHKIT STORE

In the U.S, and Canada, visit your

nearby Heathkit Electronic Center where

Heathkit products are also displayed,

sold and serviced. See the white pages of

Enur phone book. [n the U.S., Heathkit
lectronic Centers are units of

Veritechnology Electronics Corporation.

CP-184
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IF YOU OWN A RADIO, THIS MICROPHONE
WILL LET YOU TRANSMIT FURTHER AND
CLEARER OR WE'LL GIVE 4
YOU YOUR MONEY BACK!. 3=

Guaranteed to
out perform any mic
on any radio!

A speech processor microcircuit, de-
signed by us, that eliminates splatter,
boosts power and recharges its own bat-
tery. A patented American invention made
in an American town.

/ CHECK OUT THE EXCLUSIVE FEATURES! \

* CLIPS
ANYWHERE
PROCESSES
SPEECH WITH
COMPUTER CIRCUIT
SOUND SENSITIVE 2
INCHES OR 2 FEET

* NOISE CANCELLING
TWO MICS WITH

ONE SWITCH
* FRESH CHARGE WITH
\ NO BATTERIES /

YOUR DOUBLE GUARANTEE

= GUAHANTEE I:
=4 The K40 Speech Processor is guaranteed to
outperform any microphone it replaces or re-
] turn it for a complete and full refund within 7
| days from the K40 Dealer that installed and

GUAHANTEE I

%! Unconditionally guaranteed for 12 months.
#1 Guaranteed against cracking, chipping, or
A4y rusting. Guaranteed against mechanical fail-
= ure. Guaranteed against electrical failure. No
b= exclusions. No gimmicks. For a full 12

Suggested
Retail
||
AMERICAN ANTENNA

ELGIN, ILLINOIS 60120
= COPYRIGHT AMERICAN ANTENNA

American K0 Dealers throughout the U.S. & Canada.

.«.Sold exclusively by

CIRCLE 11 ON FREE INFORMATION CARD



