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tool kit remember these leading brand names

from Cooper. They ensure uncompromising

quality and years of dependable service.
They are designed to meet your unique ser-

vice, repair and maintenance needs. So, be

sure you specify Cooper Tools when ordering.
And don't forget, customized tool kits

containing Cooper Tools are available from a

selected group of Cooper distributors. Don't

take chances on tools. Ask for Cooper tools ¢

or write for the name of the nearest custom Weller e

kit supplier.

from Cooper The Toolmalket.

@ The Cooper Group
% |

BOKER' CRESCENT" LUFKIN®
NICHOLSON' PLUMB* WELLER* WISS* XCELITE*
PO Box 728, Apex. North Carolina 27502
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NEW INVENTION

Miracle Fuzz

A new space-age invention and the same effect

as lightning combine to create the world’s
first home oxygen regeneration system.

The new Energaire ionized oxygen generator
will make a handsome addition to any desk.

You need oxygen to live. You can live
without food for 60 days, without water for
seven days, but without oxygen, you won't
make it past two minutes.

That small piece of fuzz located on top of the
cylinder shown above emits negatively-
charged electrons which attach themselves to
molecules of oxygen, thus creating ionized
oxygen.

You are already familiar with ionized oxygen
if you've smelled the air after a thunderstorm.
You feel great, revitalized, and alert. The light-
ning from the storm adds a small negatively-
charged electron to each oxygen moleculein a
process called ionization.

SCIENTISTS DISCOVER

Scientists discovered that air quality can
actually affect your moods, your feelings and
your sense of well being. Air that is positively
charged caused people to be depressed,
moody and tired. Negatively-charged air made
people feel good. We have all experienced air
that is positively charged in air-conditioned
buildings or in a polluted environment.

Scientists looking for a way to turn positively
charged air into negatively charged air devel-
oped the negative ion generator—a product
that produces negatively charged particles
that attach themselves to air molecules and
thus create the same fresh feeling you get
after a thunderstorm.

The new space-age product shown above is
an ionized oxygen generator called the
Energaire air purifier. The copper mesh fuzz
on top of the unit is one of the secrets of the
system.

Although it has no moving parts, you can
actually feel a wind of ionized oxygen pro-
duced from the fuzz which spreads to fill an
average-sized room in one minute.

CIGARETTE SMOKE TEST

To show the dramatic effect of ionized
oxygen, you can take the Energaire, blow
cigarette smoke into a clear bowl, and hold the
bowl inverted over the system. The smoke will
vanish. The charged oxygen particles appear
to dissolve the smoke particles, precipitating
them from the air.

In a room, the Energaire air purifier sur-
rounds you with these oxygen ions and cleans
and purifies the air so that even in a smoke-
filled room, you will be breathing cleaner,
country-fresh air all day long.

WALL TEST
Take our unit and place it next to a wall. Also

put a large piece of paper on the wall. Within a
few days notice how black the paper gets.That
black film is finite carbon particulate matter—
the same pollutants you would normally
breathe and that would pass through most air
filters. By placing the unit in the center of a
room or away from a wall, that same matter
falls to the ground as dust.

A trip into the mountains exposes you to
nature's freshly ionized oxygen. The Ener-
gaire produces this same effect. It will clean
your room of odor-causing bacteria and stale,
musty, or smoky air.

lonized oxygen should not be confused with
ozone. Ozone has a molecular formula of Og,
whereas the molecular formula for ionized
oxygen is Oo with a negatively-charged ion.

DON'T BE CONFUSED
After we announced the Energaire last year,
many companies came out with their own ion
generators. We purchased a unit from each
company and tested them at an independent
laboratory. The results are shown below:

Name *lons Price
Energaire 438,000 49.95
Omega 700 63,000 245.00
AirCare 72,000 149.95
Modulion 75,000 79.95

*Measurements indicate total number of ions
per cubic centimeter per second at one
meter. These figures may vary by plus or
minus 10%.

Note: One unit not mentioned above pro-
duced no ions and actually produced ozone
or several times the maximum ozone concen-
tration allowed by federal government
standards.

USED IN HOSPITALS

Many hospitals are now using ionized
oxygen systems in their operating rooms and
burn centers. Their units not only purify the air,
but they also eliminate pollen and other
irritants.

Working in a clean air environment, you
think clearer, are more alert, and you function
better. The Energaire is actually a miniature
lightning machine. The minute you plug it in,
energy is converted into ionized oxygen. This
efficient system uses one watt of power or less
than a penny per day to operate, so you leave
it plugged in continuously.

We are so impressed with the pleasant
effect of Energaire that we urge you to per-
sonally test it yourself in your home or office.
Order one at no obligation. Put it by your desk,
or in any roomwhere you spend a great deal of
time. See if it doesn't rid your room of odor-
causing bacteria and stale, musty or smoky
air. Try the smoke and paper tests mentioned
in this advertisement.

SLEEP FASTER

At home, use the Energaire by your bed and
see how country-fresh air allows you to sleep
easier, deeper, and more relaxed.

You should notice the difference within one
day—especially in a work environment. But
use the Energaire for a full month. Then, if you
do not feel totally convinced of the positive
effects of ionized oxygen, return your unit for a
prompt and courteous refund.

The Energaire is manufactured by the lon
Foundation, a leading ion research and devel-
opment company.

Service should never be required, but if it is,
there's a prompt service-by-mail center as
close as your mailbox. JS&A is America's
largest single source of space-age products—
further assurance that your modest invest-
ment is well protected. The Energaire mea-
sures 9" high by 3" in diameter and weighs 24
ounces.

To order your Energaire ionized oxygen
generator, send $49.95 plus $3.00 for postage
and handling (lllinois residents, please add 6%
sales tax) to the address shown below or credit
card buyers may call our toll-free number
below. We will send your Energaire ion
generator complete with 90-day limited
warranty on the electronics, a five-year
warranty on the fuzz, and complete in-
structions.

Let space-age technology revitalize your life
with the world's first home ionized oxygen
generator. Order one at no obligation today.

NEW LOW PRICE
0 PRODUCTS
O THAT
® WTHINKe

Dept.RA One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
In lllinois Call ........... (312) 564-7000

(©JS&A Group, Inc.,1980
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N RADIO-ELECTRONICS

Save on

Scanners!
NEW Rebates!

Communications Electronics] the
world's largest distributor of radio scan-
ners, celebrates Christmas early with big
savings on Bearcat synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con-
sumer rebates on their fantastic line of
crystalless scanners purchased between
September 15 and November 15, 1980.

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. Most items are in stock for quick
shipment. Do your Christmas scanner shop-
ping early and order today from CE!

Bearcat$300

The Ultimate Synthesized Scanner!

List price $519.95/CE price $329.00/$20.00 rebate
Your final cost is a low $309.00

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 new Bearcat 300 is the most advanced auto-
matic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
fluorescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these
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.

Bearcat® 250

List price $419.95/CE price $259.00/$20.00 rebate
Your final cost is a low $239.00

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.
Overseas customers should order the Bearcat 250FB
at $349.00 each. This model is like a Bearcat 250, but
designed forinternational operationwith220VAC/12V
DC power supply and 66-88 MHz low band coverage
instead of 32-50 MHz.

Bearcat® 220

List price $419.95/CE price $259.00/$20.00 rebate
Your final cost is a low $239.00

Aircraft and p service . Frequency
range 32-50, 118-136 AM, 144-174, 420 512 MHz
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting AM aircraft band
channels. Up to twenty frequencies may be scanned at
the same time. Overseas customers should order the
Bearcat 220FB at $349.00 each. This model is like a
Bearcat 220, but designed for international operation
with 220 V AC/12 V DC power supply and 66-88 MHz
low band coverage instead of 32-50 MHz.

NEW! Bearcat®210XL

List price $319.95/CE price $209.00/$20.00 rebate
Your final cost is a low $189.00

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.

NEW! 50-Channel Bearcat 300

FREE Bearcat® Rebate Offer

Get a coupon good for a $20 rebate when you purchase a
Bearcat 300,250,220 0r210XL.$10 rebate on models 211,
210 and 160. 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
September 15, 1980 and November 15, 1980. All requests
must be postmarked by November 29, 1980. Limit of one
rebate per household. Coupon must accompany all rebate
requests and may not be reproduced. Offer good only in the
U.5.A. Void where taxed or prohibited by law. Resellers,
companies, clubs and organizations-both profit and non-
profit-are not eligible for rebates. Employees of Electra
Company, their advertising agencies, distributors and re-
tailers of Bearcal Scanners are also not eligible for rebates.
Please 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.

NEW! Bearcat® 160

List price $279.95/CE price $189.00/$10.00 rebate
Your final cost is a low $179.00

168 Channels ® 3 Bands ® AC only - Prlarﬂy
Dual Scan Speeds ® Direct Ch

Frequency range: 32-40, 144-174, 440-512 MHz.

The Bearcat 160 presents a new dimension inscanning
form and function. The keyboard is smooth. No buttons
to punch. No knobs to turn. Instead, finger-tip pads
provide control of all scanning operations, including
On/Off, Volume and Squelch. Green easy to read
fluorescent display.

NEW! Bearcat® 5/800 MHz

The world's first 800 MHz. scanner!

This is a new model. Shipments will begin in November, 1980.
List price $179.95/CE price $129.00

8 Crystal Channels ® 4 Bands ® AC only
Frequency range: 33-50, 144-174, 440-512, 806-870 MHz.
The Bearcat 5/800 MHz is the only scanner on the
market today that offers coverage of the 800 MHz.
public service band and the other public service bands.
Individual channel lockout. Scan Delay. Manual Scan.

Bearcat® 5

List price $129.95/CE price $94.00

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.

Bearcat® Four-Six ThinScan™
List price $179.95/CE price $114.00

Frequency range: 33-47, 152-164, 450-508 MHz.

The incredible, new Bearcat Four-Six Thin Scan” is like
having an information center in your pocket. This three
band, 6 channelcrystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 23 x 6% x 1! Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

NEW! Fanon Slimline 6-HLU
List price $169. SSJCE price $109.00

Low cost 6-ch I, 3-band

The new Fanon Slimline 6-HLU gives you six channels
of crystal controlled excitement. Unique Automatic
Peak Tuning Circuit adjusts the receiver front end for
maximum sensitivity across the entire UHF band. Indi-
vidual 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 foreach
channel. Made in Japan.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

6-Channel performance at 4-channel cost!
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 certifi-
cates for each channel. Made in Japan.

FANON SCANNER ACCESSORIES

CHB-6 AC Adapter/Battery Charger ............... $15.00
CAT-6 Carrying case for Fanon w/Belt Clip........$15.00
AUC-3 Auto lighter adaptor/Battery Charger....... $15.00

OTHER SCANNER ACCESSORIES
SP50 AC Adapter
SP51 Battery Charger
SP58 Carrying Case for Bearcat 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 ... ...
B-4 1.2 V AAA Ni-Cad's for ThinScan™ and Fanon .
A-135cc Crystal certificate. ........o..ooi oo
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 essentialthatyouuse an externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#AB4 isa¥inchsnap-in mount, and #AT0isanall band
base station antenna. All antennas are $30.00 and
$3.00 for UPS shipping in the continental United States.

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).

CIRCLE 60 ON FREE INFORMATION CARD

NEW!Regency® M400

List price $379.95/CE price $259.00

30 Channel ® Synthesized ® Service Search
Digital clock ® Digital timer ® M100 styling
Search/Store ® Priority Channel ® AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency M400 is a compact programmable
FM monitor receiver for use at home or on the road.

OTHER H'EGENCY’ SCANNEHS
Touch K100. i -$199.00
Touch M100. . +.$199.00

NEW! Telephone Products

Electra's cordless Freedom Phone does everything
an ordinary phone does and more. Because it iscordless,
you can take it anywhere, inside or outside—on the
patio, by the pool, in the garage, in the workshop...even
next door at the neighbor's,

Model FF-500 has pushbutton dialing. Rechargeable
ni-cad batteries included. Battery low light. Secure
feature. Telescopic antenna. Your cost is $178.00.
Model FF-1500 has the same features as the FF-500
but also includes a charger/cradle that allows the
phone's handset to be recharged away from the base
station. Your cost for this cordless phone is $199.00.
The model FF-3000 has all the standard features
(except charger/cradle} plusinterchangeable telescop-
ic and rubber ducky antenna. Redial feature. Belt clip.
Carrying case. Greater range, Your cost is $229.00,

- - ™

World Scanner Association
The WORLD SCANNER ASSOCIATION is sponsored
as a public service by Communications Electronics.”
When you join, you'll receive a one-year membership
and our quarterly newsletter with scanner news and
features. You'll also get a wallet |.D. card, an Official
WSA Membership Certificate, and more. FREE classi-
fied ads for members so you can contact other scanner
owners when you want to sell or buy a scanner, FREE
membership in the WSA Buyer's Co-op. Your Co-op
membership will allow you to get special discounts on
scanners and scanner related products. Since the WSA
Buyer's Co-op gives you group purchasing power, you
can easily pay for your membership dues the first time
you make a Co-op purchase. To join, send $12.00
($20.00 outside U.S.A.) for your membership materials.

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 GE prices
in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 30 billing. All sales are subject to availa-
bility. All sales on accessories are final. Prices, terms and
specilications are subject to change without notice. Out of
stock items will be placed on backorder automatically unless
CE isinstructed 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 five weeks
bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$6.00 per scanner or phone product for U.P.S.
ground shipping, or $12.00 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.
800-521-4414. If you are outside the U.S. or in
Michigan, dial 313-994-4444. Dealer inquiries
invited. All order lines at Communications
Electronics™ are staffed 24 hours.

WSAT Scanner Distribution Center™ and CE logos are
trademarks of Communications Electronics”

t Bearcat and Freedom Phone are federally registered
trademarks of Electra Company, a Division of Masco
Corporation of Indiana.

1 Regencyisafederally registered trademark of Regency
Electronics Inc.

Copyright ®1980 Communications Electronics™

master charge
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B854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE (B00) 521-4414 oroutside U.5.A. (313)904-4444

We’'re first
with the best.”
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BUILD THIS a7

CIRCUIT DESIGN STATION
Prototype and debug your circuits using this battery-
powered design station. James Barbarello

ON THE COVER
The experimenter's circuit design
station will make a great addition

61 BUILD YOUR OWN ROBOT to your workbench. Use it to pro-
Part 4. Construction details for the body frame and totype and debug your circuits
body rotation mechanism. James A. Gupton, Jr. before hardwiring them. The sta-

20 Interface card for your computer leis you independenty [ SV MEIE S S
switch on or off 8 AC power circuits. L. Steven Cheairs cludes a tWO-phase ‘?I_DCk oscil-

lator, LED status indicators, de-
bounced switches, and a solder-
TECHNOLOGY 4 LOOKING AHEAD )

Tomorrow's news today. David Lachenbruch IBS_S breadboard. Get started

16 SATELLITE TV NEWS building yours today. Construc-
The latest happenings in an exciting new industry. tion details start on page 47.
Gary H. Arlen

52 METAL DETECTORS
A look at the different types, the circuitry, and how
they differ. Robert F. Gallagher

98 STATE OF SOLID STATE
High-efficiency photovoltaic solar panels. Karl Savon

CIRCUIT 56 TTL DESIGN: TIPS AND TRICKS
APPLICATIONS Tips and tricks you should know the next time you

design a circuit using TTL IC's.

78 pAT83 IC AUDIO AMPLIFIER
Circuit applications for this nifty IC. Jim Essex

80 NEW IDEAS
A winning circuit application from our readers.

VIDEO 70 TV INTERFERENCE ; TV INTERFERENCE can be more than just an-
A look at the various types of TV interference and how noying. For a look at the different types and
to eliminate them. Jack Darr what you can do to eliminate them, tum to

101 SERVICE CLINIC page 70.
A look at several useful hints from our mailbag.
Jack Darr

102 SERVIEE QUESTIONS
R-E's Service Editor solves technicians' problems.

AUDIO 73 HOW TO INTERFACE SYSTEM COMPONENTS
If you're the owner of a stereo system using separate
components, here's how to put them all together.

Len Feldman

76 R.E.A.L. SOUND LAB TESTS SHURE M97HE PHONO
CARTRIDGE
This medium/high priced cartridge rates superb.

RADIO 90 COMMUNICATIONS CORNER
Why pay extra for features and performance we may
never use? Herb Friedman

COMPUTERS 58 USE A PIA FOR SIMPLER pP-BASED CIRCUITS
Your next microprocessor-based project should BUILD YOUR VERY OWN ROBOT with rl'llnlpu—
include a PIA for simpler circuitry. David R. Anderson lator arms and moblle base. Multi-part con-
struction serles continues on page 61.
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VIDEODISC
WINNER?

A MINI-
CASSETTE VCR

AM STEREO
DELAYED

By at least one way of measuring, the battle for the mass-market videodisc system may be over. In
terms of adoption by color-TV brand names, RCA has won hands down, without having sold a single
player or disc. At press time, color-TV brands representing 52.5% of color-TV set sales had announced
they're adopting RCA’'s CED (Capacitance Electronic Disc) system, which RCA will sell under the
SelectaVision name.

Based on market shares for the 1980 model year as published by the newsletter Television Digest,
here's how videodisc-system adherents stack up: The RCA CED system has 52.5%—composed of RCA
(21% of the color market), Zenith (20.5%), Sears Roebuck (7.5%), Sanyo (2%), J.C. Penney (1.5%).
The VHD (Video High Density) system developed by JVC and Matsushita has 14.5%—composed of
General Electric (7.5%). the choice is still subject to approval by GE's board of directors at press time,
Quasar (5%), Panasonic (2%), JVC (less than 1%). The VLP (Video Long Play) developed by Philips
and MCA has 8.6%—composed of Magnavox (7%), Pioneer (not in TV market), Gold Star (less than
19). Of those color-TV brands still uncommitted at press time, largest were Sony (6.5% of color mar-
ket), Sylvania (4%), Montgomery Ward (2.25%) and Hitachi (1.7%).

The VLP optical system is already on the market in many areas of the United States, with players
by Magnavox and Pioneer. The VHD grooveless capacitance system is scheduled for marketing late in
1981. RCA plans to introduce its system to distributors next month (December 1980), to dealers in
February 1981, and to start retail marketing with a nationwide ad campaign in March. The player is
scheduled to cost *‘under $500;'’ movie-length discs will cost $20 to $25.

Although the RCA system frequently has been unfavorably compared with the other two because its
lack of special effects—such as freeze-frame, fast and slow motion, and random access—the production-
model player does have a visual search feature that permits rapid scanning of the disc in either direction
with a fully synchronized picture on the screen. If both the forward and reverse visual-search push-
buttons are depressed simultaneously, a single revolution of the disc is repeated until the buttons are
released. In cases of titles and other scenes lacking motion, that gives a stop-action effect, because
each revolution consists of four TV frames. RCA says that future deluxe models may have the same
special effects as the other systems.

RCA also revealed that its second model, at a “‘slight increase in cost,'" will have stereophonic sound
capability, and will be introduced in 1982.

On the heels of Sony’s demonstration of a single-piece developmental combination camera-VCR using
a micro-cassette (R-E, October 1980), Technicolor Audio-Visual has started marketing a compact,
seven-pound, portable VCR that uses a cassette only slightly larger than a standard audio cassette. The
cassette currently can hold 30 minutes of helically scanned color picture and sound, but Technicolor
says it will have a compatible one-hour cassette early next year.

The VCR carries a suggested list price of $995, the 30-minute cassette $8.95, about the same as the
3-minute cartridge of super-8 film it is designed to replace. The unit is designed for both the amateur
home movie market and the industrial-educational audio-visual field. It can be used with any consumer
color or black-and-white video camera. Technicolor is selling a Hitachi-made color camera as a com-
panion to the VCR, but says it plans to introduce a more miniaturized camera in 1981 using a standard
pickup tube (not a CCD or other solid-state pickup). Also in the works is a single-piece camera-VCR.

Technicolor says the new VCR isn't intended to compete with the Beta and VHS formats, but with
film cameras and projectors. The VCR is made in Japan by Funai Electric, the tape and cassette by
Fuji. Although Technicolor hopes to have an exclusive on the VCR for some time, it invited other manu-
facturers to develop recorders that can use the same cassette. Inside, the VCR looks like a miniatur-
ized VHS recorder. A small rechargeable battery (included in the seven-pound weight) is capable of
40 minutes of recording or 80 minutes of playback; it can be recharged in one hour.

Don't look for AM stereocasting to start any time soon. The best guess now is early 1982 at the soonest,
as a result of the bitter controversy that erupted over the FCC's choice of the Magnavox system over
four others. After the Commission chose Magnavox, critics were quick to point out that it generated
“pops’’ at 95% negative modulation. Magnavox retorted that the pops are completely eliminated by
special circuitry in the IC designed for the system.

Nevertheless, the Commission took note of the brouhaha over its choice by letting its engineering
staff go back and refine and improve the decision-making that led to the choice of Magnavox. The
decision will be released and the public will be given the opportunity to comment. That could result in
the choice of another system, or in reaffirmation of the system originally chosen—but it means more
delay. Although FCC staff sources say the delay could be as short as six months, past experience indi-
cates it's more likely to be a year or more before there is AM stereocasting.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



This advertisement is about a few wall
timers | installed in my home. | expected them
to automatically turn my lights on and off and
make my home appear lived-in, even when |
wasn't at home.

But | was in for a surprise. The timers started
to buzz. Not loudly, at first, but still very notice-
ably. Then, after a few months, they started
buzzing more loudly. And finally a few of them
pooped out completely.

ABSOLUTELY SILENT

No wonder. The timers | bought were
mechanical devices with a motor and moving
parts that switched on and off every 24 hours.
In time, the parts aged and buzzed as they
wore out. Eventually, they went out complete-
ly. | called my light timers, “Buzz Boxes" and
knew the electronic revolution was not far be-
hind with a silent and more dependable unit
that would do a lot more.

Last month Dynascan Corporation con-
tacted me with a new wall timer which they
called the “Night Sentry."” This one was totally
solid state, no moving parts and above all,
absolutely silent. But there were a few plea-
sant surprises.

LIVING PATTERN PROGRAM

The Night Sentry is very easy to program.
Just turn a dial to the time (an AM or PM
indicator appears) and press a button which
turns on the light. Set the time you want the
light to go off and press the same button to turn
the light off. Keep repeating this process and
the Night Sentry will remember the entire
program and repeat it for you in silent accuracy
year after year after year.

You can also program it in its ‘living-pattern’
mode. Simply turn your lights on and off
throughout a typical day as you normally do.
After 24 hours the Night Sentry will remember
the exact pattern and your timer will operate
your lights just as you yourself did—all
automatically.

LONGER BULB LIFE

If by chance you have a power failure, the
Night Sentry will keep its memory for at least 5
minutes. Since most power failures are

happened.

momentary, you won't have to reprogram it.
But if the power failure is longer than five
minutes, when the power does come back on,
your lights will remain in their off position.

The Night Sentry has a unique feature that
in time could actually pay for the unit. Most
bulbs burn outbecause the power surges each
time a bulb is turned on. These power surges
weaken a bulb. The Night Sentry has a built-in
‘soft start’ system that eliminates the surge
and thus your bulb will last up to three times
longer than its normal life. This is a very
important feature for outdoor lighting where
bulbs are often more difficult to change and
seem to always go out in the dead of winter.

BATTLESHIP CONSTRUCTION
When Dynascan Corporation developed the
Night Sentry, they decided to go overboard
and produce a product that far exceeded
standard specifications. For example, the
Raytheon Triac used in the system was de-
signed for 220-volt products—not just your

The Night Sentry is almost as small as a
typical light switch so you could even install
two of them in a double gang wall plate.
standard 110-volt wall switch. There are
transient surpressors built to take a voltage
surge of up to 2500 volts—in short the Night
Sentry was built like a battleship.

Even if you've never installed a light switch
in your life, you'd find it a snap to install the
Night Sentry. Just turn off the power at your

BUz2Z
BOX

My wall timers were great
for the first year. Then
a strange thing

By Joseph Sugarman, President
S&A Group, Inc.

fuse box, connect two wires by twisting them
together and screw the Night Sentry into your
old electrical box. Installation takes less than
five minutes and you use the same wall plate
you had on your switch before.

| have recently replaced all of the timers in
my home. | even added a few in places like my
bedroom so that all my lights turn on when it's
time to getup. | don’t need an alarm clock now.
My outdoor and indoor lights are now silently
and efficiently controlled, and my house looks
lived in even when I'm away.

TRY ONE OUT

We urge you to order a Night Sentry for only
$24.95 plus $2.50 for postage and handling
(llinois residents add 6% sales tax) or order
two for $47 plus $3.00 postage and handling.
Credit card buyers may call our toll-free
number below. We'll send you a Night Sentry
solid-state timer complete with easy-to-install
instructions and a one-year limited warranty.
There is also a three-way switch timer for $5
extra per unit.

Then use the Night Sentry for a month.
Program it. See how silently it operates and
then order more for the other rooms in your
house. If, however, you're not completely
satisfied, retum your unit within 30 days for a
prompt and courteous refund, including your
postage and handling.

| can personally recommend the Dynascan
Night Sentry timers. | have them throughout
my home and my friends have them too. They
really add to our security and peace of mind
and | urge you to at least order one at no

obligation, today.

o
@

Dept.RA One JS&A Plaza

Northbrook, Ill. 60062  (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
Inlllinois Call ...........(312) 564-7000

©JS&A Group, Inc.,1980
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Videodiscs or VCR’s?

Most retailers believe, says Massachu-
setts consulting firm Venture Development
Corp, that videocassette recorders (VCR's)
and videodisc systems are non-competitive
products (like audio tape decks and turn-
tables). Consumers don’t agree.

People who do not own video playback
equipment tend to prefer VCR's by over
three to one. About 20 percent want both
kinds of systems. Another fifth have no
preference but are sure they wouldn’t buy
both VCR and disc equipment.

Among owners of VCR equipment the
number who would want both systems is
higher. About 30 percent of VCR owners
would like to have a videodisc system in
addition to their present VCR’s.

Newest computer

Panasonic is introducing what it de-
scribes as a ‘“‘revolutionary’” hand-held
computer (HHC) system. It consists of the
RL-H1000 hand-held computer plus pe-
ripheral devices that include an input/out-
put interface that permits attaching six
additional peripherals; an acoustic cou-
pler/telephone modem, a cassette inter-

face, a video RAM interface for hookup to a
home TV set, a mini-printer, RAM memory
expanders, and ROM memory expanders.

The RL-H1000 has a built-in RAM, which
permits the user to store up to 500 charact-
ers for use as a portable, electronic memo
pad. A self-contained world-time clock
shows date, hour, and minute. There is also
a programmable timer, with alarm and
message function, to work as an electronic
secretary.

The HHC is compatible with virtually
every computer bank in the world via its
telephone modem/acoustic coupler. It is
expected to be on the market in late 1980.
Price has not yet been finalized.

The electronic newspaper

Predicted by this and other magazines
for many decades, the “‘electronic newspa-
per” has come into actual being. The
Columbus (OH) Dispatch began early in
July to transmit its entire editorial content
to 3,000 home-computer terminals around
the country, on a system called Compu-
Serve. Subscribers to the service can se-
lect any desired item from a condensed
index and display it on their home termi-
nals. Cost of the service is $5 per hour.

A\ §

PANASONIC HAND-HELD COMPUTER RL-H1000, shown here in a briefcase combination with cas-
sette interface, acoustic coupler/telephone modem, and mini-printer.

Thirteen other newspapers, ranging from
The New York Times to The Middlesex
News of Framingham, MA, expect to be on
the CompuServe system within a year.

The Knight-Ridder newspapers are tak-
ing a somewhat different approach in an
experiment started in Coral Gables, FL.
Two hundred personal computers have
been installed in homes in the area, at no
cost to the families involved. Knight-Ridder
is supplying the computers and the Bell
System the terminals and the phone lines
that link the individual home computers to
the system.

Both news and advertising are transmit-
ted, with 31 advertisers participating in the
project. Viewers seeing the ads can type
orders on their own terminals, and the cen-
tral computer will relay the orders to the
company offering the goods for sale.

News is supplied by the Associated
Press, which transmits 60,000 to 100,000
words daily to the project. It is stated that if
the Associated Press puts out a bulletin,
the Coral Gables viewer may be able to see
it on his own screen before he hears it on
the radio.

“Clear-channel” abandonment

Up to 125 new AM stations may be able
come on the air as a result of the recent
FCC decision to abandon the “‘clear-chan-
nel’ concept. Many of the new slots will be
earmarked for groups that have not been
able to get a proportional share of air time
up to the present. The same decision, of
course, will greatly cut the coverage of the
present 25 clear-channel stations, which
have been in complete possession of a sin-
gle frequency, or have shared it with only
one or two stations at great distances.

The clear-channel concept was devel-
oped in the earliest days of broadcasting,
when listening for distance was to many the
important reason for owning a radio set. A
station that could be heard 2,000 miles
away was considered to be performing an
important service. (That went so far that in
a number of large cities, the broadcast sta-
tions shut down for one night a week, so
that listeners in the city could hear distance
without local blanketing.) With improved
broadcast quality and content, dx-ing
dropped in popularity and practically dis-
appeared.

The FCC voted to protect the signals of
the former 25 clear-channel stations within
a radius of 750 miles, thus still giving them
greater coverage than other stations.

The Commission stated that, in consider-
ing new applicants, it would give prefer-
ence to organizations at least 50-percent
owned by minority groups or non-profit
operations, or applicants who would be
pioneers, offering the first full-time service
to their communities.

continued on page 12




Facts from Fluke on low-cost DMM'’s

For a measurement like this,
every millivolt matters.

In digital multimeters, accuracy
and resolution go hand in hand. After
all, an extra millivolt of resolution
means nothing unless you can trust its
accuracy. For critical measurements
like checking avionics, calibrating
medical systems, or simply verifying
the performance of your circuit, it
takes a precision DMM to fill the bill.

The new 4'-digit Fluke 8050A
delivers 0.03% basic dc accuracy and
0.005% of full scale resolution. Measure
ac and dc voltages with 10 pV of
sensitivity. Or resolve 10 nA of current
and 10 milliohms of resistance. All
guaranteed for one full year.

That’s the kind of perform
ance you demand in a

bench/portable DMM. And it’s from
Fluke, the leader in DMM’s with a
thirty year reputation for reliable, high-
quality precision instrumentation.

Of course, there’s more to the
8050A story. With our hybrid True
RMS converter you get honest,
accurate ac answers to 50 kHz without
missing any significant distortion
components. A dB function features 16
selectable reference impedances. And
the relative mode lets you make offset
measurements in all instrument
functions.

You'll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100,000 Megohms. Extensive
overload protection and safety
features. A full line of accessories. And
a low price of only $349 U.S.

For all the facts on the new8050A’s
accuracy and reliability, call toll free
800-426-0361; use the coupon below; or
contact your Fluke stockingdistributor,
sales office or representative.

5

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

John Fluke Mfg. Co., Inc.
P.O. Box 43210 MS# 2B
Mountlake Terrace, WA 98043

IN EUROPE: RE-21400
Fluke (Holland) B. V.

P.O. Box 5053, 5004 EB

Tilburg, The Netherlands

(013) 673 973

Telex: 52237

(206) T74-2481
Telex: 152662

[[] Please send 8050A specifications.

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

[] Please have a salesman call.

Name

Title ~ Mail Stop

Company

Address
City

State Zip

Telephone ( ) Ext.

For technical data circle no. 72



NRI training in TV
and Audio Servicing
keepsupwiththe
state of the art.
Now you canlearnto
servicevideo cassette
and disc systems.




You build color TV, hi-fi, professional instruments.

Now, in addition to learning
you get state-of-the-art lessons in
sette recorders, and the amazing new

video disc players, both mechanical
and laser-beam types.

Learn at Home
in Your Spare Time

at your own convenience, with-

out quitting your job or going to

night school. NRI “bite-size” les-
sons make learning easier...NRI
“hands-on” training gives you
practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir-
cuits, a complete audio system, even
a color TV.

Build Color TV with
Computer Programming
As part of your training in
NRI's Master Course in TV/Audio/
Video Systems Servicing, you
actually assemble and keep NRI's

color TV and audio systems servicing,

maintaining and repairing video cas-

And you learn right at home,

exclusive designed-for-learning 25”

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets you
program an entire evening's enter-
tainment. As you build it, you intro-
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

You also construct a solid-state
stereo tuner and amplifier complete
with speakers. You even assemble pro-
fessional-grade test instruments so
you know what makes them tick, too.
Then you use them in your course,
keep them for actual TV and audio
servicing work.

NRI Includes
the Instruments You Need
You start by building a transis-

torized volt-ohm meter which you use
for basic training in electronic theory.
Then you assemble a digital CMOS
frequency counter for use with lessons
in analog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5" trig-
gered-sweep oscilloscope. Use them for
learning, then use them for earning.

NRI Training Works...
Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them, it's NRI 3 to 1 over any other
school.

(Summary of survey on request.)
That's because you can't beat
the training and you can't beat the
value! For hundreds of dollars less
than competing schools, NRI gives you
m. both color TV and audio. .

Other NRI training includes Computer Technology,
Complete Communications Electronics.

and now includes training in video
cassette and disc systems. Send for
our free catalog and see for yourself
why NRI works for you.

Free Catalog...
No Salesman Will Call

Send today for our free 100-
page catalog which shows all the kits
and equipment, complete lesson plans,
and convenient time payment plans
for courses to fit your needs and
budget. Or explore the opportunities
in other NRI home study courses like
Microcomputers & Microprocessors,
CB and Mobile Radio, Aircraft and
Marine Radio or Complete Communi-
cations. Send the postage-paid card
today and get a head start on the state
of the art. If card has been removed,

write to:
Education Center

‘ ‘ 3939 Wisconsin Ave.

I‘Jn . Washington, D.C. 20016

NRI Schools
McGraw-Hill Continuing

0861 HIGWIAON
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Electronic credit card

The electronic credit card, long familiar
to science fiction readers, has now been
developed in the real world, and is in actual
use in some ltalian pay telephones. Work-
ing with the Italian telephone company SIP
(Societa Italiana per I' Esercizio Telefoni-
co), SGS-ATES of Waltham, MA, has
brought out a new and unique low-cost
XCARD. This new card uses a non-volatile
memory technology.

Societa ltaliana
per I'Esercizio
Telefonico

SCHEDA
PUBBLICC
TELEPHONE CARD FOR THE PAYPHONE

CARTE TELEPHONIOUE POUR L'APPAREIL
A PAIEMENT

VALORE INIZIALE
INITIAL VALUE
VALEUR INITIAL L

LEFONICA PER APPARECCHIO

THE ELECTRONIC CREDIT CARD, as designed
for pay telephone use. The instructions on the
face of the “card” show how to use it and tell
the user to remove the tab before trying to
insert it.

The XCARD consists of a 17 X 8 bit
memory in a credit-card style package. The
consumer buys a card with memory cells
representing 100 credit units (the other 36
bits are for security, control, and testing).
The credit cells are blank. When inserted in
the payphone or other vending device, the
vending terminal writes into some of the
memory cells, to the extent of the custom-
er's purchase. When the cells are all written
into, the credit is exhausted and the card is
thrown away.

Misuse is prevented by a security code in
the memory. Resale of used cards as new is
prevented by a plastic tab, which must be
removed to insert the card in the phone.

Designed for pay telephones, the XCARD
can be as useful for other applications,
highway toll booths for example.

Fuel control system for jets

Tests of the Delco Flight Management
System on Pan American planes showed a
fuel efficiency improvement of 1.5 percent

on 10 Boeing 747’s. While the improvement
is not startling statistically, it translates to
an annual saving of 7.5 million gallons of
aviation fuel on Pan American’s fleet, or a
saving of 5.5 million dollars.

The flight management system minimizes
fuel consumption by closed-loop control of
aircraft pitch and thrust, adjusting the
throttle and pitch control for conditions of
flight-climb, cruising, and descent, and tak-
ing into account the altitude, the aircraft's
continually changing weight, the outside
temperature and other factors. With the
help ‘oi Motorola LS| circuitry, the whole
system is compressed into four ‘‘black
boxes,’ weighing a total of 28 pounds.

Computer crime

“Computer crimes have to date been
shoe-horned into existing, but inadequate,
laws dealing with crimes ranging from mail
and wire fraud to obscene phone calls,”
states Philip B. Manuel, former chief inves-
tigator of the U.S. Permanent Subcommit-
tee on Investigation, and now an investiga-
tive consultant in the area of white-collar
crime.

Urging the adoption of the Federal Com-
puter Systems Protection Act (S-240), in-
troduced by Senator Abraham Ribicoff in
1977, and again in January 1979, Manuel
said, “In spite of its rhetoric concerning the
severity of white-collar crime, Congress
has refused to take action on S-240, there-
by helping to perpetuate the theft of per-
haps a billion dollars annually."

The Ribicoff bill, he said, ** . . . clearly
defines computer crimes as computer
crimes and affords a large measure of pro-
tection to the computer systems of the
Federal Government, financial institutions,
and all businesses that operate in inter-
state commerce. It further envisions pro-
tection for sophisticated electronic fund
transfer systems whose vulnerability to
computer fraud is enormous."

Home, personal electronics

According to a research report recently
issued by Venture Development Corp of
Wellesley, MA, home and personal elec-
tronics will by no means stand still in this
sluggish industrial period. Instead, the val-
ue of U.S. home and personal electronic
products will increase by almost 20 percent
annually through 1982.

The factory value of home electronic
products will more than double, from
$336.8 million in 1978 to $764.1 million in
1982. Personal electronics—$1,261.6 mil-
lion in 1978—will reach $2,421 million in
1982. Products most heavily dependent on
microelectronics will show the strongest
growth, the researchers believe.

Personal electronics—as defined in the

report—includes calculators, electronic
watches and personal computers. Greatest
growth is expected in computers—49.5
percent annually.

Home security equipment has been
grouped with more conventional home
electronics for the growth figures quoted.
Production of intrusion detectors is ex-
pected to increase by 71.4 percent annual-
ly through 1982.

Columbia tries new record

CBS Records has recently placed on the
market a “new’’ disc—a 10-inch, 33 rpm
mini-album that will retail for about $3
instead of the $6 to $9 of standard albums.
Each Nu-Disk, as it is called, will carry two
songs on each side, rather than the five or
six songs of “‘standard" albums.

An important reason for the new record
is the great slump in demand for standard
albums. CBS Records reported earnings
for 1979 only a little over half those for
1978. Part of the slump, says the East
Coast director of artists and repertory for
Epic Records (one of the Columbia group)
is that too many albums were trying to get
by on one good cut, padded with rubbish.
The new record will be directed to the cus-
tomer who wants more for his money.

The first Nu-Disks consist of releases by
Cheap Trick, leading British band, and
three other British groups: the Continen-
tals, New Musik, and Propaganda.

Belgian videotext

The Antiope videotext system, which en-
ables TV viewers to dial up news, weather
information, sports results, stock and mar-
ket prices, and other services on their TV
sets, is being used by RTBF, the Belgian
radio-TV system, in an experiment begin-
ning in November. Antiope will supply the
system for the service, and Belgians will
supply the material to be transmitted.

The new service is being broadcast to
the French-speaking population of Belgium
from a transmitter in the city of Liege.

In France, home of Antiope, teletext ter-
minals have been installed at numbers of
gas stations, to inform motorists of weather
and road conditions. Each terminal is at-
tended by a hostess, who uses a small key
pad to dial up information requested by
drivers. The information then appears on
the screen almost immediately, for the mo-
torists’ perusal while their cars are being
serviced.

The Antiope system is being tested in the
United States, under the sponsorship of the
French company’s subsidiary, Antiope Vid-
eotext Systems, of Washington, DC. Sever-
al stations, including KMOX-TV, St. Louis,
and KNXT-TV and KCET-TV in Los An-
geles, have tested or have already begun
experimental Antiope broadcasts. R-E
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Very sharp printout

at very low payout

= —

The Heath H-14 Printer gives you high-performance
features at one of the lowest prices anywhere...

® 5 x 7 dot matrix and high quality impact printhead
give you clear, easy-to-read images

® Standard 96-character ASCII set, UPPER and lower case

® Operator or software-selectable line widths; 132, 96,
or 80 characters

® Compatibility with any computer having RS-232C or
20 mA current loop serial interface, with handshaking

® Sprocket paper feed, with adjustable spacing, to keep
paper moving smoothly

® Sustainable print speed approximately 30 characters
per second

® “Paper jammed” and “paper out” signals to prevent
loss of data

® Selectable baud rates from 110 to 4800

® Convenience of standard fan-fold paper, 2.5 to 9.5
inches wide

® Chrome wire rack to keep paper neat

Visit your Heathkit
Service Center

H-14 Printers are on display

at the 61 Heathkit Elecironic
Centers throughout the U.S.
and Canada.See your telephone
white pages for the location
nearesi you.

In the U.S. Heathkit Electronic

Centers are units of Veritechnology
Electronics Corporation,

*In kit form, FOB Benton Harbor, MI. Also available

completely asser..bled at $895.00, FOB Benton Harbor.
Prices subject to change without notice.

CIRCLE 25 ON FREE INFORMATION CARD

The H-14's remarkable c{Jl"ice includes connecting cables,
paper rack, paper, and ribbon — so you're all ready to
run. And service for the H-14 is available at 61 Heathkit
Electronic Centers in the U.S. or Canada.

Check out the microprocessor-based H-14 Printer today,
in kit form or factory assembled. You'll find complete
details in the newest, FREE Heathkit Catalog.Send for
yours today, or pick one up at the nearest Heathkit
Electronic Center. Dealer inquiries on assembled

units are invited, too.
Heath

Computer Systems

Complete service, so you're
never left out in the cold

b

% Send for
L ‘5 FREE Catalog

| Write to: Heath Company,
Dept. 020-714
Benion Harbor, M1 29022
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New Life for CB

There are many occasions during the course of our lives when we
sit up, take notice of an ingenious idea, and say “Why didn't | think
of that?” That's how this month'’s editorial was born. | wish | could
take the credit for the idea behind this month's editorial, but that
credit belongs to Mr. Earl Heider of Salem, Oregon. Mr. Heider for-
warded me a copy of a letter he sent to the Governor of the State of
Oregon. In that letter, Mr. Heider outlines a plan to put CB radio to
better use. | agree with that plan.

The fourth anniversary of 40-channel CB radio is right around the
corner. Four years ago, CB was growing rapidly. In response, the
FCC expanded the service from 23 channels to 40 channels. Then,
consumers stopped buying 23-channel radios in anticipation of the
coming 40-channel units. Unfortunately, that occurred at the same
time that CB manufacturers were churning out 23-channel units at
an incredible rate building up an inventory in an attempt to get ahead
of the incredible consumer demand. Twenty-three channel CB radios
were everywhere; in retail stores, warehouses—and there were many,
many thousands in the Japan-to-U.S. pipeline. Manufacturers found
themselves in a sea of 23-channel units and they wound up taking a
bath. Prices were lowered to incredibly low levels in an attempt to
sell off the 23-channel stockpiles. One by one, CB manufacturers
became extinct. CB radio has never been the same.

Unfortunately, throughout all this, 40 channels were never really
necessary. In fact, even the 23-channel spectrum was never fully
used. Sure there was overcrowding and the fight for airtime resem-
bled something of a brawl. But the active channels will always be
the same few. Channel 19 is likely to remain the most popular mobile
channel, no matter how many additional channels are added. The net
result is a few overcrowded channels and many blank ones.

Now for Mr. Heider's idea. Why not put one of those unused chan-
nels to good use. Let's install a series of transmitters along the major
highways to transmit road and traffic conditions. Those transmitters
would be tied into the central traffic office in each locality. In addi-
tion, other unused channels could be used to broadcast such topics
as health information, educational material, energy saving ideas, etc.
The only potential problem is the possible effect of skip reception on
such a system. West Germany has a similar system already in oper-
ation. That system is experimental and uses FM broadcast frequencies.

Mr. Heider's proposal is for the State of Oregon. | feel that part of
the funding for that should be provided by the Federal Department
of Transportation and instituted on a nationwide scale. There are
many, many CB radios still in service. Let's put them to better use.
That will benefit not only the public but it might just revitalize the CB

industry.

-_
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ADVANCE 1S PROUD TO INTRODUCE

@ Non-Linear Systems,inc. NEW TOUCH TEST 20 D M M
e A PORTABLE LAB IN ITSELF

The remarkable Touch Test 20
DMM. With the Touch Test 20,
Non-Linear Systems introduces
the 2 [b. 4 oz. test lab. Now, with
20 key test functions at your fin-
gertips (plus the ability to mea-
sure 10 electrical parameters
and 44 randes), you can take
one lab to the field instead of a
cumbersome collection of indi-
vidual testers.

Another bright idea. The Touch
Test 20 is the only DMM with
light pressure touch function selec-

tion. No more dials to fiddle with.

Instead, an LED shows the func-
tion you choose. And when you
switch, you get an audible bleep
and visual blip to let you know.

This small wonder is miniatur-
ization at its best. The new
Touch Test 20 is the most innova-
tive portable/bench-type muilti-
meter in the industry today.

Or, you can choose from Non-
Linear Systems' eight other

Remarkably light and versatile, the Touch Test 20 DMM
is perfect in-shop or on-site.

sophisticated DMMs. And rest
assured that you'll be getting the
kind of performance and value-
packed instrument we've been
making for nearly thirty years.

At 3 Ibs. 10 oz, the MS-230 is the lightest miniscope around. Now you can take the scope to the problem.

Or bring the problem to the scope.

MS-230. A whale of a miniscope.
With our ingenious, new MS-230,
30-megahertz, battery-operated,
dual-trace miniscope, porta-
bility's suddenly not a problem
anymore. At 3 [bs. 10 oz, it's the
smallest, lightest miniscope in
the field today.

The state-of-the art MS-230
works wonders on site or in the
shop. Anywhere there's a need
to accurately test or measure
electronics equipment.

The versatile MS-230 is perfect
for TV repairmen. Services
microcomputer systems when
the chips are down. Maintains
avionics equipment with flying
colors. And diagnoses sophisti-
cated medical equipment with
the precision of a surgeon.

However, if your budget or
needs demand something more

economical or less sophisticated,

chances are the MS-215 dual-
trace or MS-15 single-trace will
fit the bill.

The new Touch Test 20D M M
features:

*Built in temperature measure-
ment (including probe; F°
and C°)

*Capacitance measurement

*DC Voltage (200 MV—1000V)

*AC Voltage (200 MV—1000V)

*DC Current (200 pA—10A)
*AC current (200 pA—10A)
*Resistance (200 2—20MQ)
*Diode Test

Call For
Special Introductory
Price Offer

Non-Linear Systems, Inc.

Specialists in the science

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

ADVE

of staying ahead.
]
VISA |
==

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-68?-2224Ewcm
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satellite tv news

MORE NEW The scramble to come out with more _variations on satellite signal recci_vers was evident during
HARDWARE the recent Satellite Users Conference in Denver. At least two new multi-satellite antennas were
introduced, along with a new range of equipment from various manufacturers.

Satelco (5540 West Pico Blvd., Los Angeles, CA 90019), the company that has pioneered
several low-cost satellite terminal devices, unveiled a new spherical antenna that can pick up five
or six birds simultaneously. The $2,500, five-meter unit includes several LNA mounts, although
you have to move the LNA for various satellites, or else buy several LNA’s dedicated to each
bird. Satelco is also working on a remote-controlled receive package tied in to a home computer,
which includes a program for steering the antenna directly to the bird you want to see. That
computer-package will cost about $10,000.

Vidiark Electronics Development (P.O. Box 57, Salem, AR 72576) is now offering an *8-
ball” antenna kit, priced at $750. The 12-foot spherical dish is built with redwood strips that
support an aluminum screen reflector surface.

Standard Communications (Box 92151, Los Angeles, CA 90009), a veteran manufacturer of
two-way radio equipment, made its entry into the satellite reception market with a new receiver/
converter unit capable of picking up 24 channels. Avcom (10139 Apache Rd., Richmond, VA
23235) brought out the latest addition to its line of LNA’s, the COM-3 plus a remote-control
version.

In other recent equipment developments, Avantek (3175 Bowers Avenue, Santa Clara, CA
95051) introduced a $795 earth-terminal preamplifier that can handle the 3.7 to 7.2 GHz band,
with a 120°K guaranteed maximum noise temperature and 50-dB typical gain.

On the other side of the coin, however, there was a new push to develop signal-scrambling
devices. At the Denver conference, Westinghouse Electric unveiled equipment which scrambles
every line of video and independently scrambles audio. Oak Systems also showed its satellite-
scrambling devices again, a follow-up to last spring’s demonstration during the National Cable
TV Association convention.

SATELLITE  The first Satellite Business Opportunities Conference will be held in Houston November 17-19;
it is an outgrowth of the Satellite Private Terminal Seminars which Bob Cooper has been
BUSINESS running for several years. The Houston meeting will concentrate on new business areas created
CONFERENCE by the boom of low-cost satellite technologies. In addition to covering topics in retailing and
distributing home terminals, the sessions will deal with cost-sharing program packages, non-
video transmissions and low-cost transmit terminals. Information is available from Cooper, PO
Box G, Arcadia, Oklahoma 73007.

Two other major trade shows which are taking an increasing satellite posture are also coming
up. The Western Cable Show, a trade convention sponsored by the California Community TV
Association, will be held December 10-13 at the Disneyland Hotel in Anaheim, and the Con-

sumer Electronics Show is slated for January 8-11 in Las Vegas.

Comsat’s plans to launch a direct-to-home satellite broadcasting service loom ever closer. The
ARSOAIJTBIE?_I];#E official presentation of the plan is expected to be submitted to the FCC this fall (it was
announced in August 1979, but no formal request has ever been made to the FCC, which would
CIRCUIT have to license the project). Comsat has hired a major ad agency’s programming consultant staff
to develop an agenda of the type of shows which would be carried on the service. In addition,
Comsat is negotiating with the Corporation for Public Broadcasting to come up with ideas for
cultural programs which can be incorporated into the program package. Comsat’s efforts in this
area are now handled by a separate subsidiary called Satellite Television Corp.

INASA confirms that it plans to launch the first Space Shuttle in March 1981; there has been
speculation that the launch would be pushed back again because of a recent fire in the Shuttle
engine during a test. Early Shuttles will carry communications satellites aloft.

The first Torus multiple satellite antenna will be installed at a new cable-TV system in
Anchorage. The 10-meter Torus antenna is capable of picking up signals for several satellites at
once; it was developed by Comsat and will be built by Comtech Antenna Corp.

Western Union Broadcast Services has published a booklet about its audio program services,
including Single Channel Per Carrier and combined satellite terrestrial facilities. The free
brochure can be obtained by writing to WU Telegraph Co., One Lake Street, Upper Saddle
River, NJ 07458.

GARY H. ARLEN
CONTRIBUTING EDITOR



EZ 6100

DCV 0-1000 5-Autoranges

ACV 0-800 4-Autoranges

DCMA 0-200 2-Ranges

ACMA 0-200 2-Ranges

{1 0-2000 KQ) 5-Autoranges

Low Power (2 0-2000K
4-Autoranges

Plus Continuity Buzzer

EZ 6200

DCV  D-1000 5-Autoranges
ACY 0-600 4-Autoranges

DCMA 0-200 1-Range

ACMA 0-200 1-Range

Q 0-2000 KO 5-Autoranges

Low Power 0 0-2000K
4-Autoranges
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At CIE, you get
clectronics
career

training
from
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.

S g

Special Projects Director
Cleveland Institute of Electronics




M 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
seta broken 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's based 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, you'll do most of the basic
things professionals do every day—
even usea Digital Learning Laboratory
to apply the digital theory essential
today to keep pace with clectronics
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
lesson, you can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
team of technical specialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

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

We don’t mind. We have a fine

record of preparing people to take. . .

and pass. . . the government-

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

the exams get their Licenses. You
may already know that an FCC
License is needed for some 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

Print Name

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

(] YES... John, I want to learn from the specialists in electronics — CIE.
Send me my FREE CIE school catalog — including details about the Associate
Degree program — plus my FREE package of home study information.

Mail today?

Address Apt.

City

State Zip

Age Phone (area code)

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

RE-83
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NUMBERS STATIONS

| was intrigued by your article on num-
bers stations in the June issue. | logged
some offbeat DX myself on a backpacking
trip into the Sierras. Our party was at Lake
Wiremucca (Tahoe-Yosemite trail) and |
was using a coax-fed long-wire dipole
strung through the pine trees and into my
Yaesu FRG-7.

Around 1 PM the second day | got bored
and began flipping the dial. The 20-meter
hams were at it, as were the 40’s. But at
6700 or so kHz, | picked up a noise that |
recognized. I've heard it often, yet this time
there was an SSB signal under it.

So | tweaked, poked, and prodded my
radio into an intelligible signal. | began to
hear air-to-ground communications on
bombing missions and targetting, kill ra-
tios, etc. Well, the U.S. Army was nearby in
Nevada (right over the mountain or so) and
| was logging drills. Interesting, to say the
least.

Eventually, | went home, but that experi-
ence put me onto listening for jamming
sounds, then waiting to pull down what |
could. That lead to various weird communi-

letters

cations, skipping from Hawaii and Florida
on the state of the Coast Guard and the
Cubans (respectively). Perhaps | should up-
date my logs and do an article on such DX.
I've heard some pretty weird and cloak-
and-dagger stuff (most isn’'t from the mili-
tary, by the way).

| just wonder what other insomniacs have
heard, merely by chance—which seems to
be how I've done it.
TODD
address unknown

POPULAR WORKSHOPS

A series of popular workshops is being
offered by Virginia Tech, and will be held on
the Tech campus in Blacksburg, Virginia.
The programs will be directed by Dr. Paul
Field, Dr. Chris Titus, Dr. Jon Titus, Mr.
Andy Staugaard, and Mr. David Larsen.

The subject matter and dates of the four
workshops are:

1. Digital Electronics for Automation and
Instrumentation: December 8, 9, and 10,
1980.

2. Microcomputer Interfacing Program-
ming and Application using the 280/8085/

8080: December 11, 12, and 13, 1980.

3. TRS-80 Radio Shack Microcomputer
Interfacing and Programming for Scientific
Instrumentation: December 15, 16, and 17,
1980.

4. Motorola Single Chip Interfacing and
Programming Using the 6801, 6809, and
6800: December 18, 19, and 20, 1980.

All workshops are hands-on with the par-
ticipant designing and testing concepts
with actual hardware. For more informa-
tion, write or call Dr. Linda Leffel, C.E.C.,
Virginia Tech, Blacksburg, VA 24061. (703-
961-5241).

DAVID G. LARSEN
Blacksburg, VA.

E=MC?

Mr. M. A. Alvarado II's letter “The Radar
Detector’’ in the May 80 issue requires fur-
ther comment. If the wavefront simply
arrives at the detector earlier or later,
depending on the closing velocity of the
source, what keeps changing the wave-
length after the wavefront arrives?

If scientists are in hot debate about the

continued on page 24
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Model 333
Model 331

Compact Video Generator

» \ideo output for VTR, CCTV
and monitor applications

= Adjustable RF, channel 2-4
= 11 rock stable patternse 10
step gray scale staircase ® 3
bar and 10 bar gated rainbows
» Adjustable chroma levels
(0-150%) » Crystal controlled
chroma and timing oscillators
for stability from-20" to 125

* Rugged high impact
thermoplastic case and
protective cover,

Model 240

Call for

5 (800)

4’4‘ DMM +Vari-Pitch+ Logi-Trax = MX-333 &

aurprices TOLL FREE
645-9518

in N.Y. State call (518) 752-0050

World’s Fastest Troubleshooter

* 0.1% Basic Accuracy

e LCD Display In Unigue
Wide Vue Case

* Uses Single 9V Battery

e Compact Size. Rugged
Construction

Pocket Semiconducter Analyzer

* Automatic. “hands-off”
operabon — frees both hands
for troubleshooting. ® Instant
GOOD-BAD analysis —
including LEAKAGE — of
NPN's, PNP's, FET's, diodes &
SCR's: in or out-of-circuit.

* Rugged. all solid state — no
moving parts. ® Compact
polypropylene case. « Will not
damage transistors, diodes, or
circuits under test. » Powered
by 2 std. 9 V batteries (not inc.)

Model 216

Order with Confidence and get the Fordham Advantage!

® Overload Protection

e Exclusive VARI-PITCH
Audible Output (MX333)

e Fast LOGI-TRAK Logic
Function (MX333)

e 20Q Range (MX333)

’ LCD Digital Multimeter

* Automatic polanty, zero and
overrange indication

® Easy-to-read '2” highLC D
display

® '3 year battery life in typical use

® 12 oz. Including 9V battery

» Withstands 4 {t. drop without
loss of accuracy

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

LX 304 LX 303

_ = Master Charge
.= BankAmericard
/= VISA = COD
- Money Order
s Check (
CJ

855 Conklin St. Farmingdale, N.Y. 11735

COD s extra
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Digital IC Probe & Logic Pulser

PR.B-1 DIGITAL LOGIC PROBE
Compatible with DTL, TTL CMOS, MOS and Microprocessors usinga 4 to 15V power supply. Thresholds automatically
programmed. Automatic resetting memory. No adjustment required. Visual indication of logic levels, using LED's to
show high, low, bad level or open circuit logic and pulses. Highly sophisticated, shirt pocket portable(protective tip
cap and removable coil cord).
Automatic threshold resetting ® DE to > B0 MHZ
Compatible with all logic famnilies 4-16 VDC @ 10Nsec. pulse response
Supply O.V.P.to * 7OVDC e 120K () impedance
No switches/no calibration ® Automatic pulse stretching to 60 Mssc.
Open circuit detection e Automatic resetting memory
Range extended to 16-26 VDC with optional PA-1 adapter
PLS-1 LOGIC PULSER
The PLS-1 logic pulser will superimpose a dynamic pulse train( 20 pps) or a single pulse onto the circuit node under
test. There is no need to unsolder pins or cut printed-circuit traces even when these nodesare being clamped by digital
outputs.
PLS-1 isa multi-mode, high current pulse generator packaged in a hand-held shirt pocket portable instrument. It can
source or sink sufficient current to force saturated output transistors in digital circuits into the opposite logic state.
Signal injection is by means of a pushbutton switch near the probe tip. When the button is depressed, a single
high-going or low-going pulse of 2u sec wide is delivered to the circuit node under test, Pulse polarity is automatic:
high nodesare pulsed lowand low nodesare pulsed high. Holding the button down delivers a series of pulses of 20 pps
to the circuit under test.
High input impedance( off state) 1 meg ohm e Multi mode-single pulses or pulse trains
Low output impedance(active state) 2 ohms ® Automatic polarity sensing
Output pulse width 2 usec nominal e Automatic current limiting; 7 amps nominal
Input over voltage protection +50 volts ® Automatically programmed output level
Finger tip push button actuated ® Circuit powered
Power lead reversal protection ® Noadjustments required
Multi-family RTL, DTL, TTL, CMOS, MOS and Microprocessors.
PRE1 DIGITAL LOGIC PROBE $38.9B PA1l HIGH VOLTAGE ADAPTER

PC1 POWER CORD, Alligator Clips $4.98 PT2 REPLACEMENT PROBE TIF(2)
PCR2 POWER CORD, Micro Hooks §9.98B PLS1 LOGIC PULSER

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R1RL) 994-6600 Telex 125091

*Minimum billings $25.00, add shipping charge £2.00
New York State residents add applicable tax
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THIN
SOLAR

'12/24-Hour Quartz

) Alarm
Chronograph

/ Now with fashionably thin styling,
Ion“-lasilnr solar power, 12- or
24-hour selection, alarm and full
chronograph.

Featuring:

o Famous Quartz Accuracy to =5
Seconds a Month

» Built-in Electronic Calendar

» Night Light for Evening Viewing

» Constant LCD Display

o Day of the Week Indicator

$4483 » Easily Adjusted 'Snap"” Type
Bracelet

Solar Power is now combined with remarkably thin styling and
famous quartz accuracy in our best selling 12/24-Hour Alarm
Chronograph. A combination that Seiko and Citizen can't match,
even at $200 more!

Thinnest Solar Alarm
Chronograph Available
at This Low Price!

See the value you get for only $44.88

® 24-Hour Alarm — Pleasant, but effective, alarm can be preset
for any minute of day or night. Constantly read indicator lets you
know when it's set.

® 12/24-Hour Selection — You get conventional 12-hour time
or 24-hour military time at the touch of buttons. Switch back
and forth as often as you choose, Or, leave it on 12- or 24-hour
time for as long as you want, A must for pilots, military person-
nel or anyone who needs the option of 12 or 24 hour time,

e Powerlul Solar Recharger — Fully recharges itself even in
artificial light. Power that's guaranteed for three full years with
IiLe e:nli*ctancy of many more. No more troublesome battery
charges!

© Full 12-Hour Chronograph — With 1/10 second precision,
add time and lap time. Add time lets you time everything from a
telephone call to a tnp . .. up to 12 full hours. Lap time lets you
time each component within an event. Ideal for production man-
agers, coaches, sports 1ans, anyone with a critical time depen-
dent activity.

= Continuously Shows:

® Hours, Minutes and Seconds

o Day of Week Flag

o AM/PM Notation in 12-Hour
Mode

SunMnnTuquﬂmFl.l Su :?::u
e
H-55e3

o Quartz Accuracy — to = 5 seconds a month.

® Month, Day and Date—a | SvsMes Turs WeoTuuFu S

the push of a button,

q Rl T
[ |
Shown: September 18 Tuesday

COMPARE THINNESS!

Thinnest Solar Alarm Chronograph available at this low price.

Seiko $250 10.5 mm
Citizen §255 11.0 mm
Texas Instruments $125 12.0 mm
Thin Solar $44.88 9.5 mm

© Handsome Styling— Crafted, quality stainless steel back and
bracelet. Optional goldtone model now avaifable with 3 micron
quality goid plating at $49.88

15-Day No-Risk Trial — Try it for 15 days, if you're not com-
pletely satisfizd with its quality and features, return it to us for a
prompt refund of your purchase price. In addition, there's a full
One-Year Manufacturer's Warranty against defective parts and
workmanship.

Easy To Order. Just call our toll free number below, o fill in the
convenien! order form. Order yours today!

RADIO-ELECTRONICS

MEDIA MARKETING, iNC.

10155-9 Plano Road, Dallas, TX 75238
[ Yes! Please send me _____ Thin Solar 12/24-Hour
Quartz Alarm Chronograph(s), with 15-Day No-Risk Return
Privilege, at $44.88 each, plus $2.50 postage and handling.
Texas residents add 5% sales tax.
[] Silvertone (] Goldtone $49.88
Name
Address
City =
State Zip
[1 Check or money order enclosed
For even faster service, charge to:
[ Master Charge/Visa  Expires

Account #
Signature
ORDER TOLL FREE 1-800-527-7066

In Texas Call 1-214-349-3120
©MMI - 1980 RE110

N
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LETTERS
continued from page 22

possibility of electromagnetic energy mov-
ing at a speed greater than light why don't
they ask about electric and magnetic fields
separately? After all it is very easy to divert
a magnetic field alternately between a
longer and a shorter magnetic path. Then if
E=mc? and c varies we can get energy by
changing c instead of m with fission or
fusion. Since c is a squared term, that
method would be far more efficient than
fission or fusion and there would be no det-
rimental radiation.

JOHN W. ECKLIN

Alexandria, VA

0000PS
In our October issue, readers saw a ref-
erence to “‘Figure 2'" on page 116 (Commu-
nications Corner), and a few lines below
were asked to turn to page 122. Alas, Fig. 2
was inadvertently mislaid when we made
up page 122. Here is the missing figure.

T0

AN'J{ENNA T

30-50 MHz
(VHF-LOW)
FRONT END

144—-174 MHz
(VHF-HIGH)
FRONT END

410-512 MHz
(UHF)
FRONT END

TUNING
VOLTAGE

In our October issue, Figure 19 on page
93, in the story "Unicorn Robot,” is shown
without dimensions. Here is the correct Fig.
19.

Alk
g MINIMUM
R - . FOR SAFE
Fpraesone e BATTERY
: ;_3 LEARANCE
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CABLE TV

Congratulations on your editorial in the
August issue, in which you remind us that
the same logic that caused the FCC to
require access to sales and service on tele-
phone equipment and independent inter-
connect companies should also apply to
cable TV.

Since day one, the National Association
of Television and Electronic Servicers of
America (NATESA) has been in the fore-
front of actions to assure that independent
electronics' technicians have earned the
right to install sets on cable-TV systems.
Thus far, to assure that right has required
that each franchise had to be treated sepa-
rately. Advance technology now indicates
that cable TV may move ahead much fas-
ter; thus, the need for a uniform ruling on
the rights of independent servicers is clear-
ly in order.

We shall therefore renew our plea to the
FCC for a decision regarding our rights
without delay.

Again, congratulations.

FRANK J. MOCH
Executive Director, NATESA
Chicago, IL

MORE ABOUT ETCHANT DISPOSAL

Robert K. Deunk's scathing attack on
one of my PC etchant disposal methods
was totally unwarranted (Letters, May 1980
issue.). He predicted grave consequences if
sodium carbonate is added directly to the
expended etchant, which he calls a
“strong" acid. If Deunk had done his home-
work he would have realized that fresh,
undiluted ferric chloride etchant contains
less than 6% acid (HCI), a relatively weak
solution in chemical terms.

A six percent solution of HCI is hazard-
ous to the eyes and skin but is far too weak
to cause the predicted violent reaction
even if a large amount of sodium carbonate
were added en masse to pure eichant. The
recommended procedure of diluting the
expended etchant with water and adding
the sodium carbonate slowly is to control
foaming, not because of an overheating
problem. The method is both safe and con-
venient.

L. SCOTT HOFER
Federal Way, WA R-E
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Problem:
Build an oscillosc

enough

opelight en
to carry in the field,yet

sophisticated

to use in the repair

And bring it in at under S600.

Solution:
Non-Linear

Systems’ MS-230.

A 316.10 oz. miniscope.

At 31bs. 10 oz., the MS-230 is the lightest miniscope around. Now you can take the scope to the

problem. Or bring the problem to the scope.

It's easy to get carried away with
the MS-230. Our remarkable, new

30-megahertz, battery-operated,

dual-trace miniscope. At 3 Ibs. 10
0z., it's the smallest, lightest mini-

scope in the field today. Suddenly,
portability’s not a problem anymore.

On a benchtop or a belt, over a shoulder orin a
tool kit, the MS-230's ready to go

Sets up shop. Makes housecalls.
The state-of-the-art MS-230 is at
home anywhere there's a need to
accurately test or measure elec-
tronics equipment.

TV repairmen find it works

wonders in the field. Tuck it in the
tool kit, sling it over a shoulder or
slip it on a belt, and it's ready to
make a quick on-site diagnosis.

It's a dreat benchmate in the
shop, too. Checks distortion, com-
pares circuit inputs and outputs,
finds faulty components. All with
equal ease. And the MS-230 is so
compact it doesn't clutter up the
work area.

What's more, the versatile MS-230
is perfect for servicing microcom-
puter systems, maintaining avi-
onics equipment and diagnosing
sophisticated medical equipment.

A trio to pick from. If your work
demands an oscilloscope that
handles virtually all normal appli-
cations with unblinking accuracy,
we've got your number. The MS-
230. A superb value at $598.15.
We also make miniscopes to
match other buddets and needs.
Take the MS-215, for example. It's
a 15 MHz, dual-trace scope priced

at $465.45. Or the MS-15, 15 MHz,

single-trace at $349.80.
And each model is available with
optional accessories to help you

get the job done. Like a 10:1,

10 megohm probe and leather
carrying case with shou'der strap
and belt loop.

When it comes to portable, afford-
able, accurate miniscopes Non-
Linear Systems leads the way.

MS-230 at a glance

Vertical Bandwidth:
Deflection Factor:

30 MHz

10 mV/div to 50 V/div,
12 calibrated ranges

1 megohm in parallel
with 50 pF

Input Impedance:

Time Base: 0.05 uSec/div to
0.2 Sec/div, 21 calibrated
ranges

Horizontal Bandwidth: 200 kHz

Trigder Modes: Automatic, Internal,

External and Line
Power Sources:
Internal: Rechargeable lead
acid batteries
115 VAC or 230 VAC,
50-60 Hz via plug-in
transformer
Size 29"Hx64"Wx86"D
(74 mm x 163 mm x
218 mm)

31bs. 10 oz. (1.65 Kg)

External:

Weight:

Get the word on us. Non-Linear
Systems has been intelligently
innovating in the digital testing
industry for nearly three decades.
From the introduction of the first
digital voltmeter to breakthrough
products like the MS-230.

To det the whole story, from
product facts to philosophy, write
for our free 1980 Catalog today.
Non-Linear Systems, Inc., Box N,
Del Mar, California 92014. Tele-
phone (714) 755-1134, TWX
910-322-1132.

Non-Linear Systems, Inc.

Specialists in the
science of staying ahead.

5 1880 Non Linear Systemn, Inc

| Non-Linear Systems, Inc. {
Box N, Del Mar, California 92014

| Please send me your free
| 1980 Catalog.

State Zip £it
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equipment reports

Heath Co. Model IM-2215
Portable Digital Multimeter

CIRCLE 50 ON FREE INFORMATION CARD
THE MODEL IM-2215 3'/+-DIGIT LCD HAND-HELD
digital multimeter is Heath’s latest entry into

the DMM arena. The operating controls are
mounted along the side of the case, in a design
that has been popularized by many manufac-
turers recently. The IM-2215 is available only
in kit form.

Our test sample, however, was received fac-
tory assembled and we therefore cannot com-
ment on how difficult it would be to assemble.
Since it was pre-wired, the calibration was also
done at the factory. There are built-in refer-
ences for use in the calibration of the multi-
meter. However, if you have access to lab-
grade equipment for the calibration procedure,
you can improve the accuracy of the IM-22]35.
According to the specifications provided, that
difference is quite small and in most cases can
be ignored. For instance, using laboratory
standards it is possible to attain an accuracy of
+.25% of reading +1 count. Using Heath’s
built-in references it is possible to set your
meter to an accuracy of +.35% of reading +1
count. Those settings are for the DC voltage
ranges but the same basic variation is carried
throughout the specifications. In practice,
there are few times when more accuracy is
needed than what can be found in the Heath
IM-22135.

All readings are displayed on a large-sized
LCD (Liquid Crystal Display) which can be
casily seen from at least 10 to 12 feet away.
The digits are approximately '/2-inch in height
and about 'i-inch wide. The use of L.CD read-
outs allows long battery life, especially impor-
tant for field work. Speaking of battery life,
typically a carbon-zinc battery can be expected
to provide 100-150 hours of operation, while
an alkaline unit will provide in the neighbor-
hood of 200 hours. In either case, there is a LO
BAT indication displayed on the LCD when
80% of the battery life has been consumed.
That warning will mean that there should be at
least 20 hours of operation still possible with
the present battery. Of course, it will depend
upon the type installed so that is a minimum
amount of operating time.

Heath has provided built-in safeguards to
prevent damage to the IM-2215 when the
input is subjected to overloads. Those protec-
tive devices will prevent damage within certain
specified limits, The limits are listed as 1000
volts DC, 750 volts AC on all voltage ranges of
the DMM. To that guy who always decides to
check voltages while the meter is still set up to

continued on page 32
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NEW!
SPACER

%" 0.0. Round [Threaﬂed] Standoff
] Brass Nickel Plated "
Assortment of 1500 pcs.
in %" %", %" % and 1* lengths.

is Easier
than Searching
KEYSTONE

STANDOFF
ORGANIZER

The following Organizer Kits are available from stock!

4" 0.D. Round (Clear) Spacer o "
Brass Nickel Plated
Assoriment of 1500 pcs.

to-day operations.

Brass Cadmium Plated
Assoriment of 1500 pes.
([0 e e

Ideal for Engineering Labs, R&D Facilities, Workshops and Repair Shops.

Avail yourself of all the practical sizes & types of spacers and standoffs and
maintain a neat complete inventory of the most frequently used parts in your day-

Your choice of 8" different kits of the most popular spacers and standoffs, An
assortment of various sizes and styles in Brass, Aluminum and Nylon with tapped
ar thru-hole. Metal cabinet is designed to be stacked upon one another or can
be wall mounted. Clear plastic drawers are

EX (Threaded) Standuﬂ

) labeled for easy identification.

. V4" HEX Male/Female Standoffs
Brass Nickel Plated
Assortment of 750 pcs.

With thread sizes of 4-40, 6-32 and 8-32,
100 pes. of each size complete with cabinet

Assortment of 1500 pes.

in %", A", %7, 4" and 17 lengths.

With Thread sizes of 4-40, 6-32 and 8-32.
100 pes. of each size complete with cabinet
KIT NO. STR-35  §140.00

KE

in %Y, %%, %", 4" and 1" lengths.
With clearance holes for #4, #G and ¥8.
100 pes. of each size complete with cabinet

KIT NO. STR-15  $140.00 KIT NO. SPR-13  $110.00
14" 0.D. tandoff %" 0.0. Round (Clear) Spacers
- n;nm?nﬂmﬁgydtl}: gﬁi‘:rf“dl e - Aluminum Iridite Finish

Assoctment of 1500 pes.

in %", A", %", %" and 1" lengths.

With clearance holes for #4, #6, and #8.
100 pes. of each size complete with cabinet
KITNO.SPR-34  §110.00

and 1" lengths.

With thread sizes of 4-40, 6-32 and 8-32.
100 pes. of each size complete with cabinet
KIT NO. STH-14 $145.00

%" HEX (Threaded) Standoff

Aluminum Iridite Finish

Assortment of 1500 pes.

in %", %", %", %" and 1" lengths

With thread sizes of 4-40, 5-32 and 8-32.

100 pcs. of each size complete with cabinet,

KIT ND. STH-22 ~ $145.00 -

49 BLEECKER ST., NEW YORK, N.Y. 10012 (212) 475-4600
ELECTRONICS CORR CABLE-KEYELCONYK TWX:710-581-2861

in %", 27,17 15", and 1%” lengths.
With thread sizes of 4-40, 6-32 and 8-32
50 pes. of each size complete wilh cabinet.
KIT NO. STH-19  §150.00

A Round (Clear) Spacer
Nylon 6/6

Assortment of 1500 pes.

in %, %" %", %" and 1" lengths.

With clearance holes for #4, #5 and #3.

100 pes, of each size complete with cabinet.
KIT NO. SPR-8  $70.00

CIRCLE 45 ON FREE INFORMATION CARD




Non-Linear Systems
introduces the 21b.4 0z.test 1ab.

The new Touch Test 20 DMM weighs only 2 Ibs. 4 oz. Yet it puts twenty key test functions at your fingertips. Plus
exclusive light pressure touch function selection. Shown from above on leather shoulder sling (optional)

Introducing the remarkable Touch
Test 20. Now, with its 20 key test
functions at your fingertips, (plus the
ability to measure 10 electrical para-
meters and 44 randes) youcan take
one lab to the field instead of a
cumbersome collection of individual
testers.

Another bright idea. The Touch
Test 20 is the only DMM with light
pressure touch function selection.
No more dials to fiddle with. Instead,
an LED shows the function you
choose. And when you switch, you
get an audible bleep and a visual
blip to let you know.

Operation's a snap. A light touch chooses the
function. An LED shows it.

Functional. Not gimmicky. We be-
lieve that in DMM design, form should
follow function. For example, it's
rare that a DMM is used hand-held.
Usually it's placed so the operator’s
hands are free to manipulate the
test leads and the equipment being
tested. That's why we developed the
Touch Test 20 —to fit where and how
it would be used. The result is the

most innovative portable/bench-
type multimeter in the industry
today.

Small wonder. The Touch Test 20 is
designed specifically for mainline

electronics measurement and testing.

It checks AC and DC voltage, AC and

DC current as well as resistance.

Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and continuity
tests. All with the accuracy that's
synonymous with the name Non-
Linear Systems.

Shop-proven. Field-proven. The
Touch Test 20 is ideal for benchtop
use. The largde, 0.55-inch LED num-
bers make it easy to read. And its
dial-free, light touch selection sys-
tem prevents the unit from skitter-
ing across the tabletop. Light and
versatile, it's the perfect, portable
road lab, too.

The Touch Test 20 comes with test
leads, temperature probe and re-
sistor/capacitor test adapter. It fea-
tures automatic polarity and over-
load indication plus in-circuit test
capabilities. The Touch Test 20 is
available in two models —recharge-
able battery or line operated. All
parts and labor are guaranteed for
a full year And each model is avail-
able with optional accessories like a
leather carrying case with shoulder
strap and belt loop, to help you get
the job done.

Touch Test 20 at a glance

Measurements
AC Voltage 10 uV to 750 VRMS, 6 rangdes
DC Voltage 10 uV to 1000 VDC, 6 ranges.
AC Current 10 pAto 10 A, 4 rangdes.
DC Current  0.01 pAto 10 A, 7 ranges.
Resistance 10 milli 2 to 20 meg 02,

7 ranges.

—40°C to 150°C, —40°F to

302°F, 2 randes.

Conductance 0.01 nS to 200 nS (equivalent
to 5 megohms to 100,000
megohms) 2 rangdes.

Temperature

Capacitance 1 pF to 200uF, 6 randes.
Tests
Diode Diode and transistor junctions
in conducting and non-
conducting directions.
Continuity Audible signal
Size 29"Hx64"Wx75"D
(74 mm x 163 mm x 191 mm)
Weight 21b. 4 oz. (1.02 kg)

Price $425.00 with batteries
$399.50 without batteries

8 DMMs. One right for you. Non-
Linear Systems also offers eight
other outstanding digital multi-
meters. Trim and low-priced, each
of our three, three and one-halfand
four-digit DMMs is a performance
and value-packed instrument.

Get the word on us. NLS has been
intelligently innovating in the digdital
instrument industry for nearly three
decades. From the introduction of
the first digital voltmeter to break-
through products like the Touch
Test 20.

To get the whole story, from pro-
duct facts to philosophy, write for
our free 1980 Catalog today. Non-
Linear Systems, Inc.,Box N, Del Mar,
California 92014. Telephone (714)
755-1134 TWX 910-322-1132.

Non-Linear Systems, Inc.

Specialists in the
science of staying ahead.

i 1980 Non-Linear System, Inc

Non-Linear Systems, Inc.
Box N, Del Mar, California 92014.

Please send me your free
1980 Catalog.

Name-—- —

Company.

Address
City-

Slate=—" =1 A= —— —— o
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THESE ARE NOT
HOME-MADE TRAINING DEVIGES.
THESE ARE PRODUGTION MODEL

MICRO-SYSTEMS.

NO OTHER HOME STUDY SCHOOL
OFFERS THEM EXGEPT NTS.

JOHTHEEHEETE FEERETE LR Ly

X RADIO-ELECTRONICS



IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

}  WIDEST ARRAY OF SOLID-STATE

" AND DIGITAL EQUIPMENT EVER
OFFERED 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 e e
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
o0 @ FECIION Bl card for more information.

MULTIMETER M-1200 TECHNICAL-TRADE TRAINING SINCE 1805
s diacaes Resicent and Home-Study School

1
4000 $0. FIEUEROA ST., LDS ANGELES, CA. ;IB?

1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- [0 a8
age, “smart” video terminal, two Z80 microprocessors, 16K RAM NATIONAL TECHNICAL SCHOOLS :

: | : ) Fi Street, . 206-110
memory, expandable to 48K. Available in NTS's Master Course in :g:onig:::s 3::;‘;1.3 :;;3? Jopt
Microcomputers. '

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit Please rush FREE color catalog on course checked below
featuring an on-board 20 column alphanumeric printer with 20 [] MicroComputers/MicroProcessors  [] Auto Mechanics

2-Meter FM Transceiver

Digital Multimeter

character display. A 6502-based unit 4K RAM, expandable. ] Communications Electronics []] Air Conditioning
Available in NTS's Microprocessor Technology Course. [] Digital Electronics [ Home Appliances
3. The NTS/KIM-1 Microcomputer A single board unit featuring a O Industrial Technology [ Color TV Servicing
6 digit LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with 1K Name Age
of RAM memaory, expandable. Available in NTS's Master Course in Add
Electronic and Industrial Technology. ress
Apt. City
NO OBLIGATION. NO SALESMAN WILL CALL. i
APPROVED FOR VETERAN TRAINING. State Zip

[ Check if interested in G.I. information.
[] Check if interested ONLY in classroom training in Los Angeles.

r------------.
[T T T L DT T

0861 H3IGW3IAON
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CURREYN

GUN ph\us

SELF-CONTANTY

J% D/GIT LCD RENXYNS\

Hand-held Non-contact Current Meter

@

Now the famed Bell Current Gun probe
goes a giant step further, and puts
the “answer" right in your hand with a
built-in readout. Reads dc to 400 Hz
from O to 200 A. Features automatic
reading hold. Has output for use with
scope. Utilizes principles tried and
proven in Bell's broad line of Hall effect
current measuring instruments.
Request full specs, or order direct.
Send check or company P.O. for
$249 (plus $3.50 shipping) to
F.W. Bell, 6120 Hanging Moss Rd.,
Orlando, FL 32807.

e B

ety
%@ﬁs‘.}ﬁf Subsidiary, Magnetics & Electronics, Inc.
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EQUIPMENT REPORTS
continued from page 26

read resistances: Take heart; you can now
apply as much as 300 volts AC or DC to any of
the resistance ranges without damage. Those
figures are taken from the Heath manual and
no attempt was made to verify their accuracy.
The current ranges are also protected by a
combination of clamp diodes and a fuse.

Whenever there is an overload, or when an
overrange condition occurs, the display will
show only the most significant figure (**1" in
the leftmost position) and all other digits will
be blanked out. That same overrange indica-
tion will be displayed when a resistor being
checked is higher in value than the setting
selected by the range switch. The fact that an
overrange indication is being displayed, how-
ever, does not mean that the instrument is
being damaged.

The input connections to the meter are made
using the conventional banana plug and jack
system. That means that you may still make
use of any special test leads you may have
already constructed for your old, reliable, anal-
og meter because most of them have used that
series of connectors. The leads supplied are of
fine quality and are long enough for nearly any
normal servicing operation. The leads are
coded red and black in the normal fashion, and
the black lead is fitted with an alligator clip on
the free end, as is often the case. Three jacks
are used for connection.

Physical measurements of the IM-2215 are
2"H X 3V"W X T'A"L (5.1 X 8.3 X 19.1
cm), which makes it easy to hold in one hand
while using your other hand to attach the
probes to a circuit. The range switches are eas-
ily operated with the same hand that is holding
the unit. There are eight push-type switches,
located along the left side of the DMM and
recessed slightly to prevent them from being
damaged or bent. The tip of the thumb can be
used to push the selector switch and still allow
the other fingers to maintain a firm grip on the
case. (In case one is left-handed, the tip of a
finger can be used to select the proper range.)

The selector switches are arranged in a con-
venient manner. The switch nearest the input
jacks is the one that selects the ohmmeter
function or the current/voltage scales. The
actual choice of current and voltage is made by
the connection of the input leads in the proper
jacks. By the way, the current ranges are
called-out on the panel by a pink background
while the voltage sections are highlighted in
blue. A green-colored background is used to
highlight the ohms ranges.

Other physical features of the Heath IM-
2215 include a display that is tilted forward
slightly with respect to the main body of the
unit. That feature aids in allowing better visa-
bility of the readout when the case is lying flat
on the workbench. If a steeper angle is
required for viewing, there is a bail-type stand
attached to the rear side of the case. That stand
allows the unit to be placed at an approximate-
ly 45-degree angle with reference to the
bench’s surface.

Ranges include four current choices from 2
mA to 2000 mA, AC and DC. The five voltage
ranges cover from a low of 200 mV to 1000
volts on DC. AC voltage measurement is lim-
ited to a maximum of 750 volts. The resistance
ranges include a low range of 200 ohms full
scale and a maximum of 20 -megohms full
scale. The resistance measurements are spread
over six ranges. The top switch on the front

continued on page 36
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"To advance in the electronic-oriented world of today —
and tomorrow — you need to understand microprocessors.
Now; Heath/Zenith Educational Systems brings everything
together in one complete, easy-to-follow self-instructional
course on Microprocessors — so you can gain the knowl-
edge needed to secure your future in electronics.

Heath /Zenith’s Microprocessor Course — as does every
program in the Heath/Zenith Electronics Education line —
reinforces each concept FOUR ways:

1. You READ clear, concise text material,
. You SEE large, colorful visuals.

. You HEAR audio casseltte tapes which reinforce material pre-
sented in the text material and visuals.

4. You PERFOBM programming and interfacing experiments,
which give vou hands-on experience in programming and
interfacing microprocessors.

Sixty-two different electronic components are in-
cluded, to make the Heath/Zenith Course an even better
value. These parts are used in the hands-on programming
and interfacing experiments.

(Sl ]

The Heath/Zenith Microprocessor Course is backed
by a Microprocessor Trainer, used to perform the experi-
ments. Based on the popular 6800 microprocessor, this
Trainer functions as a miniature digital computer. Built-in
1K ROM monitor program controls operation. Six-digit LED
display provides address, data readout.

In the experiments, you work with actual components —
to gain hands-on experience and confidence, and to make
learning more effective.

Here is what you will know when you finish this easy-
to-learn course:
Programming — including branching, algorithms and flow-
charting.
The 8800 Microprocessor — including architecture, instruc-
tion set, addressing modes and interrupts.

future in
depends on knowing
mMiCroprocessors

Interfacing — with ROM, RAM, displays and switches, D/A and
A/D converters; using the Peripheral Interface Adapter (PIA).

Number Systems and Codes, Microcomputer Basics and
Computer Arithmetic.

Turn to pages 74 and 75 of the latest Heathkit Catalog for

full details on the Microprocessor Course and Trainer — and
our complete line of top-quality Heath/Zenith Courses.

If you don't already have a Heathkit Catalog, send for
your free copy at one of the addresses below. Or pick up
your copy at the nearest Heathkit Electronic Center® in the
U.S.and Canada, where Heath/Zenith Educational Courses
are displayed and sold.

T

Start on the road to your future in electronics with
the award-winning Heath/Zenith Microprocessor
Course.

Don't wait until tomorrow for knowledge you can learn today.

HEATH
2 | Educational Systems

Dept. 020-713, Benton Harbor, MI 48022

In Canada: contact Heath /Zenith Educational Systems,
1480 Dundas St. E., Mississauga, Ontario [4X 2R7

Also at Heathkit Electronic Centers from coast-to-coast.

[*See the white pages of your phone book for the location nearest vou, In the U.S,
Heathkit Electronic Centers are units of Veritechnology Electronics Corporation.)

ED-140
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Sabtronics Hand-held Digital Multimeters
Having such excellent instruments makes
it tough to explain our low price.

Accurate performance you can
rely on, time ager time. That’s what
you expect from a quality DMM. But
don’t expect to pay as much for it any
more. Because now Sabtronics brings
you top quality DMMs with more fea-
tures and better accuracy than other
comparable units on the market today.
And ours cost surprisingly less!

We cut the price.
Not the quality.

What you get is a precision
crafted instrument that features
single-chip LSI logic, as well as a laser
trimmed resistor network. And a sta-
ble band-gap reference element en-
sures better long-term accuracy.
Basic DCV accuracy is 0.1%. The
Model 2035A gives you 32 measure-
ment ranges and 6 functions. The
Model 2037A has an additional tem-
perature measurement function and
comes complete with a sensor probe.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional probe
— it's so convenient, you'll wonder
why the expensive models don’t have
it yet! And two-terminal input for all
measurement functions — this elimi-
nates lead switching and makes your
job easier.

A ————

Of course, auto zero, auto polar-
ity and overload protection are stand-
ard. And you get 200 hour operation
from a single 9V transistor battery. A
low battery indicator warns you of the
last 20% of battery life. And the big,
sharp LCD readouts allow easy view-
ing in bright sunshine or low ambient
light. Built-in calibration references
let you calibrate the unit any time,
any place.

You can buy Sabtronics multimet-
ers assembled or in kit form with sim-
ple step-by-step instructions.

Why the low price?
We sell what we manufacture,
directly to you.

Send in the coupon and order
your new digital multimeters now.
Credit card holders may call.

1Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631

:Piaase send me the following:

§ ——Mode| 2035A Hand-held Multimeter kit(s) @ $74.95each ................ocooovonn.
I ——Model 2035A Hand-held Multimeter(s), assembled @ $99.95 each

I ___ Model 2037A Hand-held Multimeter kit(s) @ $99.95each ...... s
I Model 2037A Hand-held Multimeter(s), assembled @ $119.95 aach i
: THP-20 Touch-and-Hold Probe(s) @ $19.95 each TR S e

: Shipping and handling @ $5.00 perinstrument® .....................

i For delivery in Florida, add 4% Sales Tax ... ...

1 10% deposit for C.O.D. orders

L enclose [ check [J money order. (Allow 2 to 3 weeks Im personar checks to c!ear )

1 Charge: []Visa [] Master Charge
1 Account No.

S —

BRIEF SPECIFICATIONS
DC Volts: 100V to 1000V, 5 ranges;
AC Volts: 100V to 1000V, 5 ranges;
DC Current: 0.1u.A to 2A, 5 ranges;
AC Current: 0.11.A to 2A, 5 ranges;
Hi-Ohms: 0.1} to 20M{), 6 ranges;
Lo-Ohms: 0.1} to 20M(), 6 ranges;
Temperature: —50°C to +150°C

(—58°F to +302°F), 2 ranges (Model

2037A only); Dimensions: 3" wide
X 634" long X 1%" deep (89 X 171X
36mm); Weight: 11 oz. (excl.
battery); Overload Protection:
1000V DC or AC peak all voltage
ranges, 250V DC or AC peak all Ohms
ranges, 2A/250V fuse all current
ranges.

Making Performance Affordable

=
sabtronics &;
INTERNATIONAL INC.

-l

@

Exp. Date

¥ Name
1
:Addrass

1 City

State

________[HJJ_HJ

ZIP

i- ConllnenlaiUS S_only. AK, |, & PR $6.00. Canada
B - - - - - - -

$7.50; overseas air mail $21.00. Rel

- o e



A superb frequency counter
is frequently not counted- just because

it doesr’t have a h

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it’s preferred by many engineers,
technicians, and electronic enthus-
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we've deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of “charge what the mar-
ket will bear,” for us it’s “charge a fair
price.” Second, we sell what we man-
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,
we don't have to charge a high price to
make a profit,

And about quality . . .
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a10
Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al-
together, the 8000B uses only 6 IC’s,
making the chance of failure virtually
nonexistent.

s T

Three selectable gate times pro-
vide the measurement speed you need
— and greater resolution. The resolu-
tion is further enhanced by our count-
er’s 9-digit display.

Like the 8000B, Sabtronics’
86108 is a high-quality precision fre-
quency counter. It features only 4 IC’s,
and offers a frequency range up to 600
Megahertz.

The cases of both counters are
high strength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn’t believe in skimping
on the high quality construction that
brings excellent performance. But
we're not about to charge a high price
just because we could get it!

Send in the coupon and order
your new frequency counter now.
Credit card holders may call.

3 Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631.

I Please send me the following:

igh ‘prie-tag.

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hz to 1 GHz
(Model 8000B), 10 Hz to 600 MHz
(Model 8610B); Timebase:
Frequency: 10 MHz, Stability: + 1
ppm (20 to 40C°.), Aging Rate: <1
ppm/year; Sensitivity (adjustable):
Input A< 15 mV to 100 MHz, Input B
< 30 mV, 100 MHz to 1 GHz (Model
8000B), < 30 mV, 100 MHz to 600
MHz (Model 8610B); Gate Times: .1
sec., 1 sec., 10 sec.; Resolution: 0.1
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz
to 1 GHz; Display: 9-digit LED 0.4";
Power Requirements: 4.5 t0 6.5
VDC (4 C-cells) or optional AC
adapter; Dimensions: 8" wide X 6.5"
deep X 3" high (203 X 165 X 76 mm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable
L]
sabtronics &;

INTERMNATIONAL INC

1

1

1

I Model 8000B 1 GHz Frequency Counter(s), Assembled @ $199.00 each ........... $ :
: — Model 8000B 1 GHz Frequency Counter(s), Kit@ $184.00each .................... s 1
§ —Model 8610B 600 MHz Frequency Counter(s), Assembled @ $129.00each ......... s 1
1 —Model 8610B 600 MHz Frequency Counter(s), Kit@ $114.00each ................. & 1
] Shipping and handling, $6.00 PEFUMI® L.\ .o cie e rsisresines e e eiarresrnsones $ 1
: 10% depositfor C.O.D. orders ... ocvvieine.n T D A T, s :
1 Floridaresidents add 4% Salas TAX ... oeii i iesiiosis o s oasyvanass s B 1
1 | enclose ] check [Jmoney order (Allow two to three weeks for personal checks to clear.) [ |
I Charge: [ Visa [ Master Charge ]
: Account No. Exp. Date :
I Name l
1 Address 1
o 1
1 City State ZIP :

§ "U.S5.only. Canada $7.50; overseas air mail $25.00.

RE
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panel is the AC/DC selector, and the on/oflf
switch is located on the left side of the case for
ease in turning the unit on or off with the
DMM being held in the one hand.

Testing diodes and transistors has been con-
sidered and the 2K, 200K, and the 20 Meg
ranges contain terminal voltages in the .800 to
1 volt range which is sufficient to turn-on most
solid-state devices. The balance of the resis-
tance ranges will not provide enough current to
cause a diode to conduct and therefore are
handy for making in-circuit measurements.

All in all, when it comes lo digital multimet-
ers, the IM-2215 is hard to beat especially for
the price. The large digits, coupled with a 3'/
digit resolution, and the accuracy that is built
into the Heath portable DMM should provide
the professional service technician, mainte-
nance worker, or serious hobbyist with a mea-
suring capability in excess of his normal
needs.

A heavy leather carrying case is available
that allows the unit to be carried on your belt.
Line-voltage operation is also possible with an
optional AC adaptor. Two AC adaptors are
available for either 120-volt or 220-volt use.

The IM-2215 sells for $94.95. The model
PS-2350 adaptor for 120-volt operation sells
for $4.95 while the 220-volt model PS-2450
adaptor costs $14.95. The handsome leather
carrying case sells for $14.95.

The rugged-looking IM-2215 should be able
to stand up to anything in its price range. The
calibration on the unit tested was well within
the published specifications. No deviations
were noticed. The instruction manual is repre-

sentative of all Heath manuals in that they are
construction manuals, service manuals, user’s
manuals, and theory-of-operation manuals all
combined into one booklet. Since there are
many charts showing how to construct and
assemble the unit, identifying the parts and
their locations should not be difficult if that
issue should arise. Parts and service (if needed)
are also readily available from the Heath Com-
pany, Benton Harbor, MI 49022, R-E

THE B&K-PRECISION DIVISION OF THE DYNA-
scan corp., 6460 West Cortland St., Chicago,
IL 60635, has proudly issued a new test instru-
ment. It’s a portable digital capacitance meter.
With a 4-digit LED display and ten ranges, the
model 820 will read capacitance direclty over a

range that really amazed me. The lowest is a
1,000 picofarad range (pF) with a resolution of
0.1 pF. The highest range is 1 Farad.

Being one of the older types who started in
thinking that a “big capacitor” was about an
8-pF, this simply boggles my mind. That is one
million microfarads. Wow! It means that you
can read the actual capacitance of any capaci-
tor you're likely to find in electronic equip-
ment, all the way from trimmers to filters.

You can read the total capacitance of a piece
of coaxial cable, or read the stray capacitance
between conductors on experimental or pro-
duction type boards, or anything else that calls
for direct reading of capacitance. Circuits that
require two precisely matched capacitors are a
snap with this instrument.

The test hookup is about as easy as you can
get. There is a special socket with slots and
spring-loaded contacts on the front panel. All
capacitors with leads can be checked by push-
ing the leads into the slots. Polarity should be
observed, although with good electrolytics I
didn’t see any difference when I reversed
them. For others, there’s a pair of banana jacks
that can be used with test-leads. To check very
small capacitors with the test leads, accurately,
you can zero out the capacitance of the leads
with the zero-adjust control. That is also used
to set up the display to zero, for maximum
accuracy. Those, and a switch, and that’s all
the controls—except for the range switch.

This is a 10-position type, calibrated in a
10-100-1,000 sequence. The lowest is the
1,000 picofarad range. Then three nanofarad
ranges, 10, 100 and 1,000 nF, then three
microfarad ranges (uF) and then the last three,
calibrated in millifarads (mF), up to the 1,000
mF range or one Farad. (A word of caution to

Now -two RCA

replacement guides

custom-tailored
to fill your solid state
replacement needs!




the oldtimers like me, who were taught that
one ‘mfd’ is a microfarad. The mF here is mil-
lifarad, or one thousandth of a Farad! Or,
1,000 microfarads.)

Display readout on all of the lower ranges is
very fast. On the two highest, the 100 mF and
1,000 mF, a longer delay may be noted. How-
ever, I read some good-sized capacitors, and it
didn’t seem to be as long as the instruction
manual indicated it would. If you get a delay,
just clip the leads to the capacitor and wait.
The manual cautions that on very large capaci-
tors, the first reading may not be quite right.
That'’s because of the long charging time and
the fact that the capacitor may have been
hooked up in the middle of the charge cycle.
The second reading will be precise, so wait if
you're critical. Overrange indication is shown
by all of the digits going out except the bottom
lines. A ‘row of dashes’ means switch to the
next higher range.

The Model 820 is built in a neat plastic case,
not much bigger than a DMM—so it really is
portable. Power is from 4 C-size cells of any
kind. If nickel-caduiums are used, they can be
recharged by an optionally available charger.
That plugs into a jack on the top of the case. It
can also be used to check the battery voltage
with non-rechargeable types. Battery life
should be very good since the circuitry uses
only minute currents and low voltages. It will
work with voltages as low as 4.0 volts before
the accuracy is affected. That is claimed to be
0.5% and 1 believe it. Checks out on our bench,
anyhow.

All in all, a very useful and accurate little
instrument, and one that should be ideal for
any application in service shops, labs, produc-
tion line and experimental work, and most

especially in electronics schools. Evidently it’s
popular, for it took them almost three months
to grab one off the production line (that wasn’t
already sold) so that I could get a sample to
make these tests! The Model 820 has a sug-
gested retail price of $155.

PROBABLY IN NO OTHER AREA OF CONSUMER
electronics has such a dynamic evolution of
products been seen as in those using micropro-
cessors. Cameras, TV tuners, home computers,
stereo receivers, and many other appliances
and conveniences are feeling the impact of dig-
ital technology.

One of the most dynamic and fiercely com-
petitive markets is that of scanner radios. Pro-

grammable, crystal-less scanners have virtually
wiped out crystal scanners except in low-cost
pocket portables. Only a handful of scanner
manufacturers remain, and Electra, manufac-
turer of the Bearcat line, is certainly a domi-
nating trendsetter in the field.

Among a flurry of new Bearcat products to
be released within the last year, the BC 211 is
finally in production after several months
advance advertising.

A look-alike to the venerable model 210, the
BC-211 is advanced over that earlier instru-
ment. The BC-211 has a typical sensitivity of
.4 microvolt on both the low and high band.
Frequency coverage on those two bands is 30-
50 MHz and 144-174 MHz. UHF coverage is
420.475-512 MHz. Sensitivity is typically .6
microvolts on UHF.

Like its predecessors, pushbutton simplicity
highlights the BC-211. Some of the more pop-
ular older features are still retained: automatic
or manual squelch, rescan delay, random chan-
nel selection or automatic scan, lockout of tem-
porarily unwanted channels, manual stepping
through sequential channels, 12-volt DC/120-
volt AC power options, and external speaker
Jack.

A few recently introduced features are also
included: clock display including seconds,
slow/fast search and scan rates, 18-channel
operation, a search hold, and simplified search-
limit programming.

There is no priority feature on the BC-211;
probably that omission will not be missed by
too many owners. The memory is volatile, and
an internal battery must be provided to secure
the memory during power outages. That minor
inconvenience is certainly tolerable, since the

continued on page 38
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Over 161,000 Solid State AP kit

To fill your solid state
replacement needs, see

your RCA SK distributor for
copies of the 1980 RCA SK
Replacement Guide, SPG-202Y
and the 1980 RCA MRO
Replacement Manual 1K6386.

e 2020

For consumer

and industrial
applications

SK Guide SPG-202Y
1,100 SK replacements

for more than 161,000
domestic and foreign

types.

Especially for

MRO Applications
MRO Manual 1K6386
Make MRO replace-
ments right from your
shelf with 3,000 RCA-
manufactured JEDEC™*
and RCA Commercial
types.

Solid State

SK Replacement

For a list of SK Series
distributors write to Market-
ing Services, RCA Distributor
and Special Products Division,
P.O. Box 100,

Deptford, N.J. 08096.
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battery need be changed only infrequently.

IF selectivity is a sharp 60-dB down for 25-
kHz adjacent channel rejection. Audio output
is an ample 2 watts into 8 ohms, either internal
or external speaker. Distortion is only 10%
maximum at full output.

The size and weight are typical of the 200-
series: 10%/4 X 3'/: X 8 inches; 5 pounds. The
cabinet is still vinyl-clad steel (or painted tex-
ture, depending upon the particular run). Pow-
er required for the unit is 117 VAC at 20
watts, or 13.8 VDC at 9 watts.

An internal telescoping antenna is supplied,
and is recommended for most metropolitan lis-
tening. For mobile operation, or if distant weak
signals are to be monitored, a Motorola-type

jack is supplied on the rear apron for connec-
tion of an external antenna.

The clock uses the 60-Hz time base of the
AC line current; it is not operable in mobile
applications. The clock is easily reset by direct
time entry into the keyboard, and displays sec-
onds as well as minutes and hours.

Microprocessors use a great deal of current
in their operation. For that reason, if the scan-
ner is to be left unplugged for more than 24
hours, the 9-volt battery must be removed.
Even an alkaline battery will be virtually
drained of its power after that length of time.
The only purpose of the internal battery is to
provide continuity in power to preserve in-
structions in the memory during brief power
outages such as power-line dropouts.

It will not last indefinitely.

Occasionally, programmable scanners are

its in the
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tricked by their own spurious signals (often
called “birdies”). They may latch onto one
while in the search mode looking for signals.
Search may be quickly restored by pressing the
search key.

Additionally, oscillator radiation will inter-
fere with other nearby receivers, especially
other scanners tuning the same frequency
ranges as the BC-211. Some of the oscillations
from the busy circuitry may be heard on short-
wave and broadcast band radios as well.

As with all other Bearcat products, the BC-
211 is warranted against defects for one year.
An accessory mounting-bracket with accompa-
nying hardware and wiring are included.

The accompanying manual is easy to under-
stand. Once the basic function of the pushbut-
tons is grasped, the user will find that the radio
very nearly works itself. Operation becomes
quite automatic.

We may have a tendency to become some-
what numbed by the fast-paced release of
products in a competitive market like scanner
manufacturing. But keeping everything in per-
spective, this latest release from the Electra
factory is nicely engineered, a hot performer,
and competitively priced. The BC-211 pro-
grammable scanner has a suggested retail price
of $329.95. Manufactured by the Electra
Company, 300 South of East County Line
Road, Cumberland, IN 46229. R-E

s X
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THERE ARESEVERAL REASONS WHY FEW 5-WATT,
40-channel CB walkie-talkies are offered by
manufacturers: battery consumption, high
cost, relatively large size and weight, and lim-
ited range.

The model TRC-209 walkie-talkie by Real-
istic is an exception. The unit weighs in at 24
pounds and measures only 22 X 3 X 10
inches. It fits comfortably into an adult hand.
While you hold it, your fingers press against a
set of metal grounding panels; thus you are
using your own body as part of the radiating
system, which increases the transmitting
range.

Standard “AA™ batteries may be used to
power the transceiver, but because of the high
battery drain during transmission (nearly 1'/

continued on page 40



Yesterday you could admire all-band
digital tuning in a short wave receiver.

Today you can afford it.
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Tune in the Panasonic Command Series™
top-of-the-line RF-4900. Everything you want in
short wave at a surprisingly affordable price.
Like fluorescent all-band readout with a five-digit
frequency display. It's so
accurate (within 1 kHz, fo
be exact), you can tune in
a station even before it's
broadcasting. And with the
RF-4900's eight short wave
bands, you can choose any
broadcast between 1.6 and
31 MHz. That’s all short wave
bands. That’s Panasonic.

And what you see on the
outside is just a small part of what Panasonic gives
you inside. There's a double superheterodyne
system for sharp reception stability and selectivity
as well as image rejection. An input-tuned RF
amplifier with a 3-ganged variable tuning capacitor
for excellent sensitivity and frequency linearity.
Ladder-type ceramic filters to reduce freguency
interference. And even an antenna trimmer that
changes the front-end capacitance for reception
of weak broadcast signals.

To help you control all that sophisticated
circuitry, Panasonic’s RF-49800 gives you all these
sophisticated controls. Like an all-gear-drive

tuning control to prevent “backlash’’ Separate
wide/narrow bandwidth selectors for crisp reception
even in crowded conditions. Adjustable calibration
for easy tuning to exact frequencies. A BFO pitch
control. RF-gain control for
improved reception in strong.
signal areas. An ANL switch.
Even separate bass and treble
controls.
And if all that short wave isn t
enough. There's more. Like SSB
{single sideband) amateur radio.
Ali 40 CB channels. Ship to shore.
Even Morse communications.
AC/DC operation. And with
Panasonic‘s 4" full-range speaker, the big sound of
AM and FM will really sound big. There's also the
Panasonic RF-2900. It has most of the features of
the RF-4900, but it costs a lot less.
The Command Series from Panasonic. If you had
‘short wave receivers as good. You wouldn't still be
reading. You'd be listening.

*Short wave reception will vary with antenna, weather conditions,
operator's geographic location and other factors, An outside
antenna may be required for maximum short wave reception.

| asonic.
jUSt slightly ahead of our time.
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A!) heavy-duty alkaline or rechargeable nickel-
cadmium batteries are recommended (an op-
tional charger is available).

The model TRC-209's 3'/»-watts output
provides considerably greater transmission
range than that of most hand-held units; and
for limited range and lower battery consump-
tion, a slide switch selects reduced 1'/-watt
power (at a saving of some 30% of current
drain).

The two randomly selected units we tested
showed very low output power; the cause was
determined to be poor alignment in the driver
and final output stages of the transmitter; a
quick realignment by a licensed technician
restored full output. It would be wise to
request a wattmeter check before buying the
unit.

In actual use, a center-loaded telescoping
whip antenna is extended, the volume control
is advanced about halfway, and the squelch is
adjusted to remove background noise. When
the transceiver is first switched on, a large
LED display shows the channel selected; the
display turns off automatically after about two
seconds to conserve battery power. The display
may be re-illuminated by pressing a small but-
ton next to the transmit bar or by changing
channels, after which it will again turn off
automatically.

The volume control is a little tricky to use.
Once it is turned up far enough for a transmis-
sion to be heard, the slightest rotation of the
control results in an enormous change in
speaker output; add to that the fact that when
the receiver is squelched, some audio hiss
comes from the speaker regardless of the vol-
ume-control setting, and you have the perfect
combination for missing a call. That will take
some getting used to, but occasionally re-
adjust the squelch to make sure that you can
hear incoming signals and that the volume con-
trol has been set properly.

Because a separate electret-condenser mi-
crophone is built in well below the speaker, the
model TRC-209 can be held like a telephone
handset. Modulation is automatically adjusted
to about 90% while the user is speaking in a
normal voice two or three inches away. Audio
quality is crisp and clear during both transmit
and receive modes.

The receiver’s specifications are impressive:
sensitivity is 0.5 microvolts (10 dB S+N/N);
and selectivity is =3 dB at 6 dB down, thus
resulting in an adjacent-channel rejection of
about 90 dB. Squelch will trigger with signals
as low as 0.5 microvolt.

The transceiver can be used either as a base
unit or as a mobile rig by using an external
12-VDC power source. In a car, that supply
would be provided by the battery bus (the
model 270-1533, power cord is an optional
accessory); while in a home or an office, an AC
adapter (model 22-]124, also optional) can pro-
vide the DC voltage. When an external anten-
na is used, an adapter will be required between
the transceiver and a standard PL-259 coax
connector.

A 5-pin DIN microphone connector allows
using an external push-to-talk microphone
such as the Realistic model 21-1172.

A small meter indicates low battery voltage
and relative output power; unfortunately, the
meter does not double as an S-meter.

In sum, we rate the model TRC-209 as quite
satisfactory where total portability is required.
The transceiver should provide reliable com-

munications for a camping trip or hunting
expedition. The unit is available from local
Radio Shack retail outlets, and costs $169.95.
For more information, write to Radio-Shack,
1300 One Tandy Center, Fort Worth, TX
76102. R-E

WHILE COAXIAL SWITCHES ARE PLENTIFUL
in the CB antenna market, most of them
decline rapidly in their frequency performance
above 50 MHz or so.

With the proliferation of VHF /UHF radios,
it is refreshing to know that a suitable coax
switch has become available to handle those
upper frequencies.

J. W. Miller (a division of Bell Industries),
an old and respected name in amateur radio, is
producing the Daiwa line of RF equipment.
Two items in this line are the model CS-201
(two-position) and the model CS-401 (four-
position) coaxial antenna switches.

As soon as you unbox these switches, their
difference from standard CB-type coax switch-
es becomes apparent. First, they are heavy. An
internal inspection reveals that the internal cir-
cuit paths are coaxial cavities, carefully engi-
neered to preserve constant impedance. That is
accomplished by manufacturing the units from
heavy-gauge metal castings. Second, they are
rugged. The heavy-duty contacts are mounted
on leaf springs that are aligned coaxially
through the cavities. Spring-loaded ball bear-
ings provide positive detent positions during
switching. The unused terminals are automati-
cally grounded, thus assuring excellent isola-
tion from stray RF pickup.

Rubber foot pads provide nonskid, non-
scratch placement at the operating position,
and integral screw holes are included for per-
manent installation. The switches also come
with standard SO-239 coaxial connectors for
both input and output connections to the trans-
mission lines.

The operational specifications are quite im-
pressive: Adjacent terminal isolation is better
than 45 dB at 500 MHz. At the lower frequen-
cies isolation improves even more, becoming
80 dB below 10 MHz.

The nominal impedance is the standard for
radio communications—50 ohms. Insertion
loss measures less than 0.2 dB; maximum
VSWR at 500 MHz is 1.2:1, and contact resis-
tance is less than 20 milliohms.. The low con-
tact resistance and the cavity spacing permit
maximum amateur RF power levels of 1000
watts continuous, 2500 watts PEP.

While the specifications seemed good, only
an actual test would tell the whole story. So
several test frequencies of up to 500 MHz were
selected for monitoring with a VHF/UHF

continued on page 44
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FUNCTION
GENERATOR
,5_ ¥ KIT
{ Provides three basic

waveforms: sine, tri-
angle & square wave.
Freq.range from THz
to 100K Hz. Output
amplitude from O-
volts to over 6 volts
(peak to peak). Uses a 12V supply or

a +6V split supply. Includes chip, PC
bOﬂfd, components and instructions,

JE2206B 50 Rt $19.95

VARIABLE

POWER SUPPLY KIT

Full 1.5 amp @ 5-10V output. Up to
.5 amp @ 15V output. Heavy duty
transformer. 3-terminal |.C. voltage
regulator. Heat sink provided for
cooling efficiency. PC board con-
struction. 120VAC input.

Size: 3% x5 x 2" H

JEZ210 50 st e $19:95

4-DIGIT CLOCK KIT
Bright .357" h. red display. Sequential
flashing colon. 12 or 24 hr. operation.
Extruded aluminum case (black).
Pressure switches for hrs., min. and
hold functions. Incl. all components,
case and wall transformer. Size: 3%"'x

1% x 1%
JE730... .. $14.95

Digital Thermometer Kit
Dual sensors, control switch for in-
door/outdoor or dual monitoring —
can be extended to 500 ft.Continuous
LED .8" ht. display. Range: —40°F to
199°F. —40°C to 100°C. Accuracy:
+1° nominal, Calibrate for Fahrenheit
or Celsius. Simulated walnut case. AC
wall adapter included. Size: 3%"h x
5-5/8"w x 1-3/8"d.

. $39.95

JE300. .

Available Today At Your
Local JIM-PAK® Distributor!
JIM-PAK® Belmont, Calif. 94002
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Morro Bay Coast Efectronics KANSAS {

National City Willy’s Electronics Hutchinson !

Northridge Pacific Radio Electronics Kansas City I! G

Oceanside Electronic Center Mission Miﬂ' EMHMF Conter |
Oxnard Dow Radio Salina s Electronics ine. | |
Paimdale Radio Shack A.S5.C. Palmdale Wichita Amsteur Redio Eaummnr Co.
Palo Alto U.S. Electronics KENTUCKY | L=

Palo Alto Zack E Lexingto Radlo £ ': ipment Co,
Pazadena Dow Radio Inc. f‘-' i - an'f‘ e Co.
Paso Robles Mission Ei i Couno-r ul
Pomona Heathkit Electronic Center LOUISIANA |

Redding Radio Mart Baton Rouge —. Davis E-'nmt‘&‘umir co.
Sacramento Zackit Baton Rouge tronics inc.
Salinas Salinas Radio Baton Rouge ) ican Electronics
San Carias J&H Outlet Store Keriner | Heathkit Electronic Center
San Diego Radio Shack A.5.C. Mira Mesa Lake Charles | Gulf Power & Controls
San Fernando San Fernando Electronics Lake Charles . Wholesala Radio & Equipment
San Francisco Zack Ejectronics New Orleans . Wm. B Allan - Co.|
San Jose Peninsula Electronic Supply Ine. Shrevep fndl

San Jose United Radio & TV Supply MARYLAND :

San Luis Obispo  Mid-State E| ic Supply A j:

San Rafael El fcs Plus f Amerie

Santa Barbara Lombard Electronics Baltimare I i

Santa Cruz Santa Cruz Electronics Baltimore

Santa Fe Springs Industrial Electronics Baitimore

Santa Maria Cap's Cx icati ': [

Santa Rosa El ics Inc. 5 2

South Lake Tahoe CalPine Electronics Glen Burnie

Sunnyvale Sunnyvale Electronics La Vale

Torrance SE Electronics Rockvitle

Torrance Torrance Electronics Silver Spring

Tustin A-B&B Electronics Towson .

Vallejo Zackit Towson |

Van Nuys Thrifty Electronics Supply Inc. Towson

Westminster JK Electronics Towson

Whittier D&S Electronics Wheaton

Whittier Whittier Electronics Co. MASSACHU&!’TS

Woodland Hills Heathkit Electronic Center Littleton

COLORADO Peabody "

Aurora Aurora Electronics Pittsfield 3 |

Colorada Springs G Ine. i

Denver Mt. Cain [ Co. =

Denver Micro World Electronics West Sp!rngﬂg!d’

CONNECTICUT Worcester "

Avon Heathkit Electronics Center MICHIGAN P

New MHaven Customized Compurter Systems Adrian E&8 Electronics Inc.
Westport Computerworks Alfen Park Electronic Parts Ca.
DELAWARE Ann Arbor Wedemeyer Electronic Supply
New Castle Delaware Amateur Supply Battle Croek Warren Radio Co.
Newark Compureriand Bay City Kinde Distrib, 3
Wilmington Laraco Canton The Electron

i Whalssale EN jes Inc. Clawson Radio Supply

FLORIDA Coldwater

Clearwater AGL Electronics Detroit ’

Fr. Lnrdmfl Cnmﬁunn For You Detrait Radio

Ft. L. Laf; Radio E Detrait

Gainesville Lafayerre Radio Oxford

Hialoah Heathkit Electronic Center East Detroit

Jacksonville Laraco of Florida Inc. Fliat

Lakeland Lakeland Speciaity Electronics ~ Garden City . "
Miami Herman Electronics Grand Rapids Micro Computer World
Miami NE&G Distributors Grand Rapids Radio Parts Inc.
Oakland Park Lafayette Radio ~ Grand Rapids Warren Radio Co.
Orlando Southeast Micro-Data Corp. {;""‘”"‘ Fulton Radio Supply
Pensacola Grice Inc. Warren Radio

MICHIGAN (Continued)

PENNSYLVANIA (Continued)

Lansing Fulton Radic Supply Inc. Drexel Hill Kass Electronics Distributors
Livonia Lafayette Radio Drums Mr. D' Digital Electronics
Livonia  Radio Supply & Engineering Co. Inc. Erie Warren Radio
Mm‘.‘mn Heights Warren Radio Co. Frazer Heathkit Electronic Center
] P ix Corp i Hi Mighty Byte Computer Centers

1 -m Electronics Mart Ld, Paoli Personal Computer Corporation

Mt. Pleasant Barr's Philadeiphia Heathkit Electronic Center
Musk H.R. Electronics Philadelphia Resco Electronics
Niles Radio Supply Phoenixville Stevens Electronics

. Electronic Supply F Heathk Center

o "i@lp TMI‘.‘Rlde Electronics Inc. Pittsburgh South Hills Electronics

" m Efectronic Mart Wilkes Barre Hamline Electronics

’ = Bell Electronics G.Y.C. Company

th Customer Center

York
AHODE ISLAND

| Ve Electronic World Cranston Jabbour Electronics City
it it Tro ity ic Supply Pawtucker Jabbour Electronics City
MINNESOTA Warwick Heathkit Electronic Center
i rth Radio of Duluth Inc. TENNESSEE
%ﬂﬁ?ﬁ(ﬂ hkit Electronic Center Cookevilie Wagnon's Stereo Center
inneapolis Pal Electronics Knoxville Shields Electronics Supply Inc.
St. Paul Heathkic Electronic Center Memphis Biuff City Electronics
__'_,ﬂf*v-m- Electronics Ine. Memphis Sere-Rose & Spencer Electronics
e Mamphis Warren Radio Company
Emngron Electronic Supply Nashville Eddie Warner's Parts Company
Nashville Electra Distributing Co.
meﬁc Dnrrwnran Oakridge National Electronics
= Tullah H&H Electronics Co. Inc.
L} -Gnrrﬁym ountry. TEXAS
ter. Counthy (D, ) Electro-Hut
| Brownzville George’s Electronics Mart
Cdrlen o Supply Dallas CompuShop
Electronic amu.s Dist. Inc. Dallas Heathkit Electronic Center
i " Arts Electronics Dailas Ram Micro Systems
Fort Woarth The Ingenuity Concept
\ Gwpnw Systems Houston Heathkit Electronic Center
&ouﬂ-rkw Supply Inc. Houston Interactive Computers
Scort Electronie St Corp. Lubbock Trice Wholesale Electronics
M _ uter McAllen _ Carlos an:a El'uamr;mt
Séa 1t Ejecironic Supply Corp. San Antoni & E ne.
" Héathkit Efectropic Center San Antonio C&K Electronics Inc.
San Antonio Heathkit Electronic Center
-1 Century 23 Waco L&M Wholesale Electronics
UTAH
The Computer, Emporium Midvale Heathkit Electronic Canter
N - . Radiomasters Provo Alpine Electronic Supply Co.
Haath kit Electronic Center Salt Lake City Best Distributing
Heathkit Efectronic Conter Salt Lake City Computeriand of Salt Lake
| Lafayerte Radio VERMONT
Gomputer Corner Exsex Junction Lafayette Radio
T'J'munic !:brwuar Store VIRGINIA
4 fi Computers Plus Inc.
L-f-wm me El i ? Heathkit Electronic Center
Annadale Arcade Electronics
3 M_ﬁ_ﬂﬂ-ﬁlﬂﬂ'ﬂb Inc. Arlington Arlington Efectronic Wholesalers

1%

Scotty’s Radio & TV Inc.

. \ ;
- Hm'hf:rqsﬁwac Center
Radio Equipment Corp.
Action Audio Ine.
Computer Tree Inc.
Action Audio Inc.
Tronics
Waten e
Heathkit E&u-nrm- Center
= T Audio Inc.
- t Greylock Electronics
| | Actian Audio Inc.
| | Action Audio Inc.
\Aristo Craft
Dag }fhmml Carp

?fﬂﬂlm

nr COrp
Auvdio Inc.
Electronics

Hnmnrf ronic Conter
tronics

%l’mﬂlﬂl

tronics

-l';ﬂfs i m'gl Abdio Inc.

% iy ?‘no&mnulTrCamw

NA

=2 Brmﬁinp f Raleigh
\ler

Ch. Graves Electronics

Falls Church Crossroad Electronics
Hampton Electranic Sales Inc.
McLean Tysons Computer Emporium
Norfolk Avec Electronics Corp.
Norfolk Priest Electronics
Portsmouth Electronics Unlimited
Richmond Avec Electronics Corp.
Roanoke Avec Electranics Corp.
Vienna Electronic Equipment Bank
Virginia Beach Heathkit Electronic Canter
Warrenton Radio Shack
WASHINGTON

Bellevue ABC Communications
Everett ABC Communications
Kennewick C&J Electronics Inc.
Longview Progress Electronics
Moses Lake Ron's Electronics
Pasco Riverview Electronics
Richland C&J Electronics
Seartle ABC Communications
Seattle Amateur Radio Supply
Seattle Empire Electronics
Spokane Don’s Stereo Center
Spokane Personal Computers
Tacoma C&G Electronics

Tacoma Northwest Radio Supply
WEST VIRGINIA

Hnthift Electronic Center
A1 Micro-Solution
1 Heathkit Electronic Center
Heathkit Electronic Center
Universal Amateur Radio
Heathkit Electronic Center
Warren Radio

Amateur Elsctronic Supply
Ross Radio Company

Bits, Bytes & Micros
thkit Electronic Center
Wholesale Electronics

Oregon Ham Sales
Norvec Electronics

Zero-Gee
" Eugene Amateur Radio Supply

ortland Portland Radio Supply

Salem Comm-Shack
PENNSYLVANIA

Braddock Leff Electronics
Chambersburg Sunrise El Dist. Co.

Fairmont TPS5 Electronics Inc.
The Computer Corner
Morgantawn Electro Distributing Co. Inc.
ing ¥ Radio Associate Store
WYOMING
Cheyenne Computer Concepts
CANADA
Alberta:
Calgary CompuShop Alberta Lrd.
Ontario:
Toronto House of Computers
GUAM Marianas Electronics
ENGLAND
oh A o ing Store
GUATEMALA Electronica Pan-Americana
PANAMA Tropeico, 5.A.
SINGAPORE Applied Digital System
SINGAPORE Sys-Tech
SWEDEN
Stockholm LSI Efectronics HB
WEST INDIES

Port of Spain, Trinidad The Hobby Centre

For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936
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@HITACHI

KEITHLEY

VIZ réa | TRIBLETT

PHILIPS

HICKOK

FLUKE

®

New Portable Digital Capacitance Meter

-,
wooe 820

* Measures capicifance
from 0.1pF to 1 Farad

* Resolves to 0,1pF

* 10 ranges lor accuracy
and resolution

* 4 digit easy-to-read LED
display
* (0.5% accuracy

* Special lead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable battenies

Call Far Our Price = Overrange indication

Q-DATA PRECISION
Model 938

0.1%, 3'2-Digit, LCD DIGITAL
CAPACITANCE

= WIDE RANGING — from 1999 pF full scake
(0.1 pF resoiution) up 1o 1999 uF full scale, in
eight ranges. wm.nalymrywmuuameyml
ever need o measul

. FASTANDEA‘SYTDUSE Direct reading,
pushbutton ranges. Just plug in and read.

* EXCEFTIONALLY ACCURATE — provides
+0.1% basic accuracy.

* TOUGH AND COMPACT — Built to take rough
usage without loss of calbration accuracy. Fits
and goes anywhere; takes very litte bench
space; aways handy for quick capacitance
checkout, matching, calibration, and tracking,

+ PORTABLE — Palmsized, ightweight, operates
up to approximately 200 hours on a single YV
akaline battery.

= EASY READING — big, clear, high-conirast
3Ve-digit LCD display, a full 0.5 high, readable
anmywhere,

METER

= VALUE PACKED — Cutstanding measurement
capahility and dependability. Culperforms DC
time-constant meters, and even bridges costing
2 to 5 times as much.

* RELIABLE — warranteed for 2 full years.

$179

HICKOK
LX304 DIGITAL MULTIMETER

FAST, EASY,
ONE HAND
OPERATION

AVAILABLE NOW
$89°

NEW

FLUKE)]| DIGITAL MULTIMETERS
®

« Six functions « 3'2-digit resolution

dc voltage
ac voltage * 0.25% basic dc accurac
Model 8022A: de current * LCD display
The Troubleshooter 2l « Overload protection
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigato

NEW

« Seven functions

dc voltage A
ac voltage
dc current \
ac current
resistance + Nine functions « Peak hold on voltage
diode test dc voltage and current functions
con: 1 It :
guctanceil(s) e » Selectable audible
« 3v4-digit resolution b c:rrent indicator for
= 0.1% basic dc accuracy resistance contipulty ;
y Nioiaiaat or level detection
* LCD display SNl 4 ;
conductance (1/R) * 3'z-digit resolution
= Overload protection i
R logic level and * 0.1% basic dc accur
* Free case continuity detect

= LCD display
* Overload protection

temperature (K-type

=
* Two year paris thermocoupie)

and labor warranty

New Low Distortion Function Generator
o] PRECISION

MODEL 301 0

* Generates sine, square and triangle
wavelorms

* Variable amplitude and fixed TTL square-
wave outputs

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

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

* Variable DC ofiset for engineering
applications

* VCO external input for sweep-frequency
tests

Call For Our Price

New Sweep/Function Generator

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

* Covers 0,02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier control

Call For Our Price
* internal linear and log sweeps

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

LEADER

B s smems | WESTON

(i-DATA PRECISION

ORTABLE
'SCILLOSCOPES

\TTERY OPERATED

Single Trace 15MHz
Reg. price $349.
$299°%

Dual Trace 15 MHz
Reg. price $465.

$399%

Dual Trace 30MHz
Regular price $558.
$499%

KEITHLEY

Model 169

BENCH/PORTABLE DMM

e 3" Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$159.00

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

0 I

1479A Dual-Trace

30 MHz

1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz

1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

WESTON

The Roadrunner
Model 6100
e 5 Range audible signal-
ing function
e 0.5 LCD display
e 6 Functions
e 29 Ranges

$139.00

80MHz Counter with Period Function
mooeL 1820

* 5Hz to B0MHz reading guaranteed—
100MHz typical

* Period measurements from SHz
fo 1MHz

* Period average, auto and manual
positions

* One PPM resciution
* Totalizes to 999999 pius overflow

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

* One-megohm input resistance

* Bright .43" high LED readouts )

o PRECISION

Call For Our Price

TOLL FREE HOT LINE
800-223-0474

THE TEST EQUIPMENT SPECIALISTS

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

B
VISA
e 2=
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EQUIPMENT REPORTS
continued from page 40

receiver, to evaluate the system.

Coaxial transmission lines were connected
both to a Daiwa switch and a competitive CB-
type coaxial switch. We alternated between
direct-coupling the transmission lines to the
receiver and routing them through the coaxial
switches.

The upper limit of the CB switch seemed to
be about 150 MHz. Beyond that frequency,
losses became quite noticeable, as indicated by
both decreasing signal indication on an S-
meter and increasing background hiss on the
signal itself.

With the Daiwa unit no losses could be
detected up to nearly 500 MHz. At that fre-
quency a barely perceptible decrease in the S-

meter reading was noted.

It is apparent that a number of applications
would benefit from the low losses of either
Daiwa coaxial switch. Amateurs working the
VHF band (144 MHz and 220 MHz) can
select from among a variety of antennas with
virtually no loss right up through maximum
legal power. Even at 420 MHz, power loss and
SWR would be inconsequential.

Scanner listeners will find that the unit is
handy for switching between antennas cut for
various bands, or between an omnidirectional
multiband monitor antenna and a directional
beam.

Electronic technicians could use the switch-
es to select inputs to VHF/UHF test equip-
ment using standard probes. Even low-fre-
quency amateurs will welcome the high power
ratings, since they are certainly superior to

7 £ ROM
¥yZ DISTRIBUTDRS

Sprague distributors have MORE to offer . . . more component types,
more styles, more ratings, more sizes, more quality, more value. With
Sprague distributors, you save time by getting what you want when you

want it, faster and easier.

For the name of your nearest Sprague distributor and a copy of Catalog

C-622, write to:
Sprague Products Company

Distributors’ Division of the Sprague Electric Co.

81 Marshall Street
North Adams, Mass. 01247.

Where MORE is more than a promise.
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a subsidiary of GK Technologies
s

those of CB-style coaxial switches.

The models CS-201 and CS-401 coaxial
switches are available from J. W. Miller, Divi-
sion of Bell Industries, 19070 Reyes Avenue,
Box 5825, Compton, CA 90224. The model
CS5-201 has a suggested retail price of $20.95;
the CS-401 retails for $65.95. R-E

Netronics EIfll
Microcomputer =3

THE ELF II IS AN EXPANDABLE MICROCOMPUTER
learning-tool. It is designed around the RCA
COSMAC 1802 microprocessor and is con-
trolled through three toggle switches and a 17-
key hex keypad. One of the advantages of a
COS/MOS system like this is the low current
drain. Program output is displayed on an on-
board two-digit LED display and through a
video output provided by an 1861 video graph-
ics integrated circuit. The 64-bit by 32-bit
graphics format is particularly nice for game
programs where selected screen elements are
illuminated. A demonstration program dis-
plays the overworked Enterprise of Star Trek
fame.

The EIf concept gets you started in the
addictive world of microcomputers with a min-
imum of complication and expense. The basic
EIf IT kit sells for only $99.95. However, you
will need a 5-volt power supply and a television
RF modulator. (The modulator can be by-
passed if you have the necessary skills to con-
nect into the TV video circuits directly.) Those
are both low cost items; the power supply costs
85 and the modulator is $8.95.

The unexpanded Elf is programmed in ma-
chine language, but several publications can
help you through that important stage. A4
Short Course in Programming by Tom Pitt-
man is a Netronics publication that will get
you started. Even if your eventual goal is to use
a high-level language such as BASIC, you
should be familiar with the machine-language
operation of the host computer. There are
going to be times when you will want to write a
machine-language routine to do something
that has not been built into the high-level lan-
guage, or to do it faster than the relatively
clumsy language interpreter will allow.

The EIf II is constructed on a large 7'/2 X
11"z inch printed-circuit board that also acts as
a mother board for up to 5 plug-in modules. As
with all other microcomputer kits, soldering is
a vital part of the assembling process; if you are
not yet expert at soldering, find someone to
help, or pay the extra dollars for an assembled
board. The construction is straightforward,
but the potential for solder bridges is high.
Large, complete schematics and board layouts
are included, a definite plus when encounter-

continued on page 103



Right Out Of Electronic
Counterintelligence . . .

The Hieronymus Machine Voice Stress
Computer, U.S. made. It can help
you tell the difference between truth
and falsehood in more ways than one.

VOCAL
“TRUTH"
ANALYIER

TheHieronymusMachine

Voice StressDetector

It's almost beyond belief. This tiny solid-
state instrument measures 3" x 6" x12"
and fits in a pocket. Yet it contains
sophisticated electronic circuilry, a
microphone, and three red diodes. It
analyzes the human voice for stress.

Once you learn, in about 30 minutes,
how to use the Hieronymus Machine, you
will be able to discover whether a person
is calm or stressful — merely by monitor-
ing his or her voice.

DEFINITELY NOT A “LIE DETECTOR"

The Hieronymus Machine Is not a lie
detector. Nor Is It a "truth’ device. Even
the famed polygraph machine is not a
lle detector, plain and simple. The
polygraph can be used to monitor a per-
son's pulse, respiration, blood pressure,
and galvanic skin response, bodily func-
tions affected by stress.

And in the hands of a skilled operator,
the polygraph can be used fo gain in-
sights about a person’s stress levels when
talking about certain topics. But a very
real part of the polygraph'’s usefulness Is
the “"Hieronymus Effect,” which we'll get
to In @ moment.

SPIES AND COUNTERSPIES

During wartime, counterintelligence
experts wondered If science could come
up with something simpler than the
polygraph to help ferret out spies.
Researchers became attracted to the
theory that human voices emit "micro-
fremors,"” low-frequency vibrations that
are generally inaudible or masked by
other voice components,

An article in Popular Electronics (April
1980) describes the theory in detail. But
the short story Is that after spending
millions of dollars, researchers
developed a volce stress analyzer. Now,
the authors of the definitive article in
Popular Electronics have perfected a
personal voice stress analyzer, which we
call the Hieronymus Machine.

WHAT IT DOES, HOW YOU USE IT

The Hieronymus Machine electronically
measures changes In voice micro-
fremors. The read-out Is simple: one red
diode indicates normal, two show
moderate stress, and three reveal
greater sfress, ranging from mild to
severe anxlety.

You, as the operator, could use the
Hieronymus Machine like a thermometer,
checking the "fever level" of stress. As
you gain sklll, your judgment will Im-

prove, enabling you to pursue or avoid a
line of questioning or discussion that pro-
duces stressful responses.

MANY USES AT HOME OR WORK

You can use the Hleronymus Machine
at home to have fun with your family.
You'll discover how It responds to dif-
ferent people’s volces, what effect
laughter and singing have on It, and
even evaluate politicans' speeches over
TV or radio. It works quite well on transmit-
ted voices, as well as over the telephone
or with tape recordings.

Next, try it on friends. See how well so-
meone's favorite fish story holds up when
you point out that the Hieronymus
Machine doesn't belleve a word of It.
And watch that poker face disappear as
the “stress” diode steadily Insists you're
not gefting the whole story.

BIOFEEDBACK FOR YOU

If you're required to talk In front of
groups or need to speak convincingly to
one person at a time, you can use the
Hieronymus Machine to monitor your
voice and learn a more relaxed, self-
assured, persuasive style of dellvery. If
you wanted to learn hypnotism, a relax-
ed voice would be a real asset — and
the Hieronymus Machine could help you
achleve It.

At work, there are numerous situations
in which the Hieronymus Machine could
work wonders. Here's how: Hieronymus
Bosch was a 15th-century painter known
for his startling originality. He was also
something of a medical practitioner,
and he belleved that patients could be
cured by passing stones over their
bodies. Bosch achieved success
because his patients belleved that a
cure was taking place.

Nearer our own time, a couple of
sclence fiction writers concocted a
devise they named after Bosch: it pro-
duced varying sensations In the user
depending on where a dial was set, from
zero to 100. The amazing thing was that
this machine worked on subjects even
when It wasn't plugged in — a perfect
Hieronymus Effect!

Now we have a ftrue Hieronymus
Machine, the Voice Stress Analyzer. It ac-
tually works, and among other things of a
scientifically verifiable nature, It pro-
duces the Hieronymus Effect. In Iis
presence, people suddenly become
more forthright. In some cases, with such
a machine present, employees being
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asked about office theft became very
cooperative in answering questions
truthfully. Naturally, you’ll want to use the
Hieronymus Machine In plain sight and
tell people what It does. This actually
gets more cooperation from them.

30-DAY TRIAL,
MONEY-BACK GUARANTEE

The potential uses of the Hieronymus
Machine are limited only by your Im-
agination. Try it at no risk for 30 days.
We'll send you one or more with com-
plete Instructions (9v. battery not includ-
ed). You'll be able to try It, experiment,
even conduct your own “Investigation.”

Governments and police departments
and huge corporations are already us-
ing large (briefcase-sized) versions of this
kind of machine, and they have to pay
$3,000 or so for theirs. But you can have a
personal Hleronymus Machine for only
$419.95. If you're not satisfied, send it
back (insured) for a full refund, no ques-
tions asked. If you want two, the cost Is
$109.95 each. And If you want three or
more for business use, It's only $99.95
each. You're also protected by a 1-year
parts and labor warranty.

EXCLUSIVE BY MAIL FROM MERCURY

The Hleronymus Machine cannot be
obtained In stores or from any other
source. To order, send check or money
order to the address below. Or charge it
on American Express, Carte Blanche,
Diners Club, Master Charge or Visa. You
can also call us toll free:

800-526-2801
or
800-257-7850

In New Jersey, call toll free 800-322-8650.
Include $2.50 insured shipping charge
per Machine. N.J. residents please add
5% sales tax.

Or mall your order to:

NATIONAL SALES GROUP

me3lcUxY

THE IMAGINATION PEOPLE®

Dept. RE11, Lakewood Plaza
Lakewood, N.J. 08701

& 086l HIAWIAON



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

5 RADIO-ELECTRONICS

You cant beat
The System

The Experimentor System™ —a quicker transition from imagination
through experimentation to realization. _

When you have a circuit idea that you want
to make happen, we have a system to make it
happen quicker'n’slicker'n ever before: The
Experimentor System.

You already know how big a help our
Experimentor solderless breadboards can be.
Now we've taken our good idea one step farther.
Twice. .

We've added Experimentor Scratchboard
workpads, with our breadboard hole-and-con-
nection pattern printed in light blue ink. To let you
sketch up a layout you already have working so
you can reproduce it later.

Experimentor Matchboard™ pre-drilled PCBs.

With Experimentor Matchboard you can
go from breadboard to finished nonstop! We've
matched our breadboard pattern again, this time
on a printed circuit board, finished and ready to
build on. All for about $2.69*

There's even a letter-and-number index for
each hole, so you can move from breadboard
(where they're molded) to Scratchboard™
(where they're printed) to Matchboard™ (where
they're silkscreened onto the component side)
and always know where you are.

When you want to save time and energy,
you can't beat The Experimentor System.

Smarter tools for testing and design.

GLOBAL

Call toll-free for details

OTHER OFFICES: San Francisco (415) 421-8872. TWX 910-372-7992
Europe Phone Saffran-Walden 0799-21682, TLX 817477 - - -
Canada: Len Finkler Ltd . Downsview. Ontario

CORPORATION

During business hours

"Suggested U S. resale Prices. specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation
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JAMES BARBARELLO

WHETHER YOU'RE A WEEKEND EXPERI-
menter wishing to duplicate circuits
you've seen elsewhere, or a full-time
circuit designer, the CMOS Experi-
menter’'s Work Station is for you. The
Work Station centers around a solder-
less breadboard. Commonly called
Q" or 'L sockets, those devices
allow components and jumper wires
to be plugged in quickly and discon-
nected easily when no longer needed.
That makes for a speedy buildup (and
modification) of a circuit. They also
allow the same components to be used
over and over again.

In addition to a solderless bread-
board and battery power-supply, the
Work Station includes three features
that are commonly used in experi-
mental work. These are:

1. Buffered light emitting diodes

(LED's)

2. Two-phase clock (oscillator)

3. Debounced switches

The Work Station integrates all the
above items on a single PC board that
also serves as the top cover. When de-
signing or building up a circuit on the
Work Station, you need not duplicate
clocks, LED's, or debounced switches—
they’re already right there for your use!

This highly portable project is easy
to construct, uses readily available
components and can be built for under
$40.00.

How it works
The Work Station consists of 12 buf-

fered LED's, two two-phase clocks.

four debounced switches, a battery

CIRCUIT
DESIGN
STATION

Prototyping CMOS circuits becomes a breeze
with this Experimenter’'s Work Station. With it,

you're done almost as soon as you start!

power supply and the solderless bread-
board. Each circuit is independent of
each other: so. we'll discuss each
separately.

Buffered LED’s: Most logic circuits
require some type of output indicator,
the most common being a LED. Since
a LED requires a current of between
10 and 20 mA to glow brightly, direct
connection to most CMOS IC's is not
recommended (they can't provide
sufficient drive). Rather, the LED
should be connected to a buffer cir-
cuit to allow a small current (in this
case, fractions of a milliampere) to
cause the LED to glow. The Work
Station contains 12 identical buffered-
LED circuits, four of which are shown
in Fig. 1.

Taking LEDI1 as an example, cur-
rent can flow from +V through R1 and
LEDI to the output of CMOS NAND
gate ICl-a. If pin 3 of ICl-a is high
(approximately +V), then no current
will flow through LEDI and it will
remain dark. If pin 3 of ICl-a is low
(approximately ground), current will
flow through the LED and it will glow.
NAND gate ICl-a can sink (route to
ground) greater than 10 mA and, there-
fore, will suit our purpose well. For
IC1-a to go low, both inputs must be
high. Under any other conditions, pin
3 of IC1-a will be high. Let's assume
that the GATE 1 input (ICl-a pin 2) is
high; if we provide a high logic-level
input to IC!-a via pins | or 8 of socket
SO1, the LED will glow.

In most circumstances. the GATE 1

input will be connected to R25 by
jumpering SO1 pin 2 to SOI pin 7. This
will provide a high logic-level input to
pin 2 of ICl-a. The GATE input can be
used in another way. Assume that we
are designing a game where, at some
time, all the LED’s that are glowing
must blink on and off. By connecting
the GATE inputs of all the LED’s to the
same level, we can make all the LED's
that are lit via their input’s blink on
and off. Access to the 12 LED's is via
the six 8-pin DIP sockets, SOI through
S06.

Two phase clock: The term clock is
simply another name for an oscillator.
A two-phase clock has two outputs
that alternate between high and low
states. Thus while one output is high.
the other is low.

In many applications, it is desirable
to be able to turn (or gare) the clock on
and off. The Work Station contains
two such two-phase clock circuits, as
shown in Fig. 2. The two clock cir-
cuits are identical. For discussion pur-
pose, we'll look at the Clock-A circuit
which consists of IC4-d. IC4-c. R29,
R49 and C2. The rate of oscillation is
determined by the resistance of R29,
and R49 (and the capacitance of C2).
Pin 13 of IC4-d is the gating input. If
pin 13 is high (as when jumpered to
R27), the clock will run, If pin 13 is low
(as when jumpered to ground on SO8).
the clock will stop. If we were to jumper
pin 13 to R27 and then connect a switch
between ground and pin 13, we could
turn the clock on and off simply by
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DRIVERS

'S AND D .
505, S0, IC3, LEDY-LED12

FIG. 1—BUFFERED LED’s are included in the Work Station’s design for use as output indicators.
Buffer circuitry is required because many CMOS IC's cannot drive LED's directly.

using the switch.
The two phases of Clock A are buf-

FIG. 2—TWO-PHASE CLOCK circuit includes buffering and gating of each allowing
variety of pulse combinations. Power supply provides 3, 6 or 9-volts.

fered by IC4-a and IC4-b. Each buffer-
ing NAND gate also has available an

additional gating input. That is con-
venient if you would like to keep one
phase of the clock high while letting the
other phase run normally.

Figure 2 also shows the Work Sta-
tion's power supply. Since CMOS
devices require very little current,
batteries can be used as the power
source; that allows the Work Station
to be highly portable. The six “C* -
cells are connected to SOI10 so as to
provide 3, 6, or 9-volts DC. Jumpering
the desired voltage to pins 6, 7, or 8
of socket SO10 will provide that volt-
age to the Work Station’s circuitry.
One of the remaining pins of those
three can be used to jumper the selected
voltage to the solderless breadboard.
Power can be removed from the bread-
board and the Work Station by remov-
ing the jumper in socket SO10.

Debounced switches: No switch is
truly ideal. That is, the switch does
not make (or break) contact at the in-
stant you activate it. Actually, the
mechanical contacts in the switch open
and close quickly many times (bounce)
before they come to rest. While that
may not be of much consequence in
your living-room lamp, the CMOS cir-
cuits you are using will more than likely
see the operation as multiple switch
closures. As a result, your circuit might
seem to act quite erratically, although
it is doing exactly what the switch is
telling it to do! For that reason, switches
should be debounced, or made to act
more nearly in the “‘ideal’’ manner.

The Work Station contains four de-
bounced switches as shown in Fig. 3.
Taking S1 as an example, we see that
prior to pressing S1, C3 is charged to
+V. When Sl is closed, C3 rapidly dis-
charges to ground. When the voltage
across C3 goes below the CMOS logic-
low level (about +V/2), pin 11 of IC8-d
goes high. When S1 is opened again,
C3 begins charging towards +V through
R32. When the charge on C3 goes above
the CMOS logic-low level, pin 11 goes
low. That *“STEP’’ output is available at
pin 1 of socket SOI11.

It is also desirable to have a very
short duration (pulse) output that does
not depend on how long the switch is
depressed. The STEP output from pin 11
is processed by IC8-c, C4, R33 and
IC7-d to produce a short positive going
pulse that is available at pin 1 of SO11.

Construction

A PC board is recommended, al-
though any other form of construction
will serve as well. The foil pattern is
shown in Fig. 4 and the component
placement is shown in Fig. 5. When
mounting the resistors and capacitors,
save the excess leads for jumpers. IC
sockets for IC1 through IC8 are recom-
mended. Note that resistors R15 through
R24, R28, and R29 are mounted on
the foil side of the PC board. They are
*‘tack’’-soldered by melting a small




FIG. 3—FO

is depressed; PULSE outputs provide brief,

nnmoumsmcuss“mm.smpmmn-wnumum
change-of-state.

momentary

SOME COMPONENTS are mounted and tack-
soldered on foil side of PC board.

amount of solder on the foil area and
then reheating that solder while placing
the component lead on the foil area.
One lead of R28 is tack-soldered to
variable resistor R48, and the same is
done with R29 and R49. The battery
connections are also tack-soldered to
the foil side of the PC board. The bat-
tery connections should be of sufficient

length to allow the PC board to be

easily remove when batteries need re-
placement.

Eighteen **U™ shaped jumpers should
be formed from the excess component
leads. Those jumpers can then be used
in sockets SO1 through SO9 when the
gating inputs are not being used.

It is advisable to mark the PC board
in a fashion similar to that indicated in
the photo of the author’s mode. That

can be accomplished with a felt-tipped

pen or transfer lettering. If transfer
lettering is used, the PC board should
be marked before mounting any com-
ponents on it.

1°

side of board also serves as work surface.

8-1/16 INCHES
FIG. 4—LARGE PADS on foil side of PC board are used for tack-soldering components. Component

+
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Finally, obtain a 12-foot length of
No. 20 or No. 22 solid-conductor in-
sulated wire. From that, cut five l-inch
lengths, five 1%4-inch lengths and so
forth up to five 5-inch lengths. Strip
V4-inch of insulation from each end of
each wire. Those 45 wires will serve as
jumpers on the breadboard and for
connections between sockets SOI
through SO11 and the breadboard.

Checkout

Place **U’’-shaped jumpers between
the pins of the sockets indicated in
Table 1. All these connections are
done from the top sides of the sockets,
of course. Place an insulated jumper
between pins 2 and 7 of POWER socket
SO10. That will supply six volts to the
Work Station. Place one end of a 5-
inch jumper into pin 6 of SO10. Start-
ing with SOI, touch the other end of
the jumper to pin 1 and then pin 8. In
both instances, LEDI should light.
Repeat that procedure for the remain-
ing 11 LED’s. Again starting with SOI,
move the end of the *‘U’-shaped
Jjumper connected to pin 7 over to pin
8. Similarly move the jumper-end at
pin 5 to pin 6. Now, place the free end
of the S5-inch jumper into pin 7. You
should see LEDI light. Move the 5-
inch jumper end to pin 5. Now, LED2
should light. Repeat that procedure for
the remaining 10 LED’s. Finally, re-
position the **U’’-shaped jumpers.

Next we will check for proper oper-

LED 1 THROUGH LED 12
> 7

'MOUNTING HOLES -

TO3V
T0 GND -
TO BV =

DOTTED LINES INDICATE PARTS TACK SOLDERED
ON FOIL SIDE OF BOARD

FIG. 5—SOLDERLESS BREADBOARD is mounted in middie of board using four sets of 6-32 hardware.

FIG. 6—TARGET-SHOOTING GAME circuit calls
for among other things, seven integrated circuits,

pare this with circuit in Fig. 7.

ation of the switches. Place one end of
a S-inch jumper in pin 1 of SO6 (LED11).
Place the other end into pin 8 (Switch |
STEP output) of SWITCH OUTPUT soc-
ket SO11. Press and hold S1. As long
as Sl is depressed, LEDII1 should
glow. Move the jumper end to pin 1
of SOI11 (Switch | PULSE output).
When S1 is depressed, LED11 should
glow very faintly for an instant and
then go dark. Release S1. Repeat that
procedure for the remaining three
switches.

Now we will check the operation of
the clocks. Place a jumper between pin
8 of SO6 and pin 2 of SO7. Place an-
other jumper between pin 6 of SO6 and
pin 3 of SO7. That connects LEDI1 to
¢aof Clock A and LED 12 to 9 b of Clock
A. Rotate R48 fully counterclockwise.
You should see LEDIl and LEDI2
blink alternately. As you rotate R48
clockwise, the rate should increase
until both LED’s appear to be on con-



tinuously. Place one end of a jumper
into pin 8 of SO11 (Switch 1 STEP out-

+V

lBT

put). Rotate R48 fully counterclock- Voo . I3 Leoi b+
wise and remove the “U” jumper 13[CLK A1k RO
from pins 4 and 5 of SO7. Place the U ooy
jumper from S1 into pin 5 of SO7. That o—o o [ESLEDERE |,
should result in LEDI12’s staying lit. - &l =i D
Pressing S1 should cause LEDI2 to 148 s01
blink again. Repeat that procedure S
with the S1 jumper in pin 8 of SO7 for DEO R v
LEDI11. Rotate R48 clockwise. Finally, TIKA 3 o o
move the jumper from S1 to pin 5 of 52 == 15 ecer o0—o
SO8 (CLOCK A GATE). You should see gl LEDA Sy
LEDII go dark. Pressing S1 should b
cause LEDII to glow again. Repeat e 1] 2 02
that procedure for Clock B, after re- o o 1/
placing the jumpers in SO7. o o 4011 U,
At this point, we have determined s 2017 ., (USSLEUSEE
that all circuits are operating properly. S011 3 8
Now let’s try out the Work Station. STEP PULSE e Vss 1 LEDE
= g - o o
Putting it to work o—o
Let’s make a target shooting game. =0°
We’ll have 10 LED’s in a row. When
we start the game, LEDI will come +V 5 LED =%
on for a short time. When it goes dark, "6 s
LED2 will come on for a short time, S o0
and so forth. After the tenth LED goes Jf."}, P EE L, o
dark, the sequence will start again with oG
LEDI. We'll select one LED which we S04
want to be the target (say LEDS). If
we press a switch when LEDS is on, d LEDd ===
the sequence will stop and LEDS will g o o
start tohb]ink, indicating a ‘*hit”’. Other- oo e
wise the LED’s will continue circu- LK B ol LEDIO
lating. We must also have a RESET GATE : T
switch that restarts the game when we 2508 ENABLE :505 i
want to continue. 13
One possible circuit for that game
is shown in Fig. 6. You will note that -
seven IC’s are required. Let’s bread- o—o
board that circuit on the Work Station. ok
The breadboard connections are shown s Sip
in Fig. 7. Notice that with the Work
Station, only two IC’s are required. 309
TABLE | CLKB
E CUIT shown in Fig. 6, -
Sockel rompn | _topm Functon T e
The only components required are two IC's,
SO1 i ; ::Eg; gi$g along with jumper wires.
Once the circuit has been bread-
ez i ; I[Egi (G;:E boarded, rotate R48 and R49 to mid-
position and apply power. LED’s |
S03 2 7 LED5 GATE through 10 will begin lighting in se-
4 5 LED6 GATE quence. Pressing S2 will reset the cir-
cuit and LEDI will remain lit as long
S04 2 7 LED7 GATE as S2 is depressed. Release S2 and the
4 5 LED8 GATE sequencing will begin again. If S1 is
o 5 > e depressed when LED 8 is lit, the se-
quencing will stop and LEDS8 will blink
4 5 SEDI0GATE on and off. By rotating R49 more clock-
wise, the sequencing rate will increase.
S06 3 g tEg}; $$g making the game more difficult. The
blinking rate for LEDS can be adjusted
SO7 1 8 ¢ a GATE (Clock A) with R48.
4 5 ¢b GATE (Clock A) That is just one example of the use
e P 5 s of the Work Station. From it you can
00 see how the Work Station allows you
3 6 Clock'A GATE o create circuits, quickly and easily.
modify them at will, and reuse the
S09 1 g ﬁggi-{-g E((:?’Igzt g)} components when the circuit is no
longer needed. R-E
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MOST PEOPLE WHO USE METAL DETEC-
tors don't seem to be too concerned
with what makes their detectors de-
tect. After reading over the instruc-
tions, they blithely set out to make their
fortunes.

Many coin collectors are using their
metal detectors for what is called “*coin
shooting.”” Other hobbyists are con-
cerned with digging up artifacts—things
that were popular during Revolution-
ary times—like cannon balls as big as
shotputs, or tools and eating utensils
from that era. Other treasure hunters
look for valuable objects on the bot-
tom of streams and lakes.

Some experts say it doesn’t matter
whether you’re using an inexpensive
or expensive detector. But as we see
it, the construction of a detector, and
its circuitry, are important in the pro-
duction of a quality product, and in
doing the job for which it has been
purchased.

We spoke with a man who decided
about a year ago to make *‘coin shoot-
ing’" a hobby. His advice is to gather
as much literature as possible on vari-
ous types of metal detectors before
you make a decision to buy one. He
selected a detector that has helped
him dig up about 1500 coins during
the past year.

That's prudent—when you figure
that metal detectors cover a price-

range from $40.00 to $350.00-plus.
It's much like any other hobby or
sport. Initially, you wouldn’t buy the
most expensive golf clubs after making
the decision to become a weekend
golfer.

Today, there are a number of ama-
teur treasure hunters who not only
are concerned with what they find,
but who want to know something about
the circuitry that stirs up the buzzing
sounds that indicate when they should
start digging.

Kinds of metal detectors

There are two basic types of metal-
detector circuits—the transmitter/
receiver (T/R) and the very low fre-
quency (VLF) type.

The T/R type is where a transmitter
circuit radiates a signal, that, when
bounced back, is detected by the re-
ceiver circuit. When a conductive tar-
get interrupts the field, an audio re-
sponse is generated.

Basically, the VLF unit is a T/R type
circuit that operates below 30 kHz. It
is typically more sensitive and has
greater depth capabilities than the
higher-frequency T/R type circuit.

The word ‘‘discrimination’ is im-
portant to the treasure hunter. He
doesn’t want to spend half of his free
time digging up bottle caps, pull tabs,
foil, or other useless objects. The dis-

MIETAL

DETEGTORS

Searching for buried treasure can be a
profitable—and sometimes expensive—
pastime. Before you purchase any equip-
ment, know its capabilities.

ROBERT F. GALLAGHER

criminator is a circuit with a built-in
ability to tell the differences among an
extremely wide variety of objects while
rejecting trash.

Metal detectors are much more
sophisticated today than they were a
few years ago. There were no discrim-
inators, and no matter what the detec-
tor cost, it could not tell the difference
between trash and treasure.

Today, leading manufacturers offer a
diversity of detectors with prices falling
in the range of $40.00 to $440.00.

What'’s available

Metal detectors are available from
many sources. We have listed the most
available ones at the end of this article.
For more information circle the appro-
priate numbers on the Free Informa-
tion card in this issue.

Although considered low-priced, the
$79.95 Deluxe TR Earth Challenger
has a sensitivity found in higher-priced
models. Features include a 10-tumn
metal/mineral tuner, 6-inch water-
proof search coil, a Ya-inch stereo ear-
phone jack for plugging into the user’s
own headset, eight ““AA’" batteries
with snap-lock battery door, and an
adjusting telescope shaft which ex-
tends to 44 inches. It's of all-metal
construction and weighs two pounds,
five ounces. Its circuit is shown in
Fig. 1.



ALMOST LIKE SELECTING golf clubs. Prospective metal detector buyer

GROUNDTRACK metal locator from Heathkit is
said to work in up to two feet of water.

checks them out.

COIN SHOOTING is the function of the Heath GD-1190. Search coll is optimized for this.

Bounty Hunter, a Tempe, Arizona
based detector manufacturer, has in-
troduced a unit called the Red Baron.
Considered high-priced, it sells for
about $400.00 and comes with an eight-
inch coil.

A versatile detector, mode changing,
and retuning are combined in one
control button. It handles mineralized
and non-mineralized soil in all-metal
or discriminate modes.

The Red Baron's synchronous-
phase discrimination circuitry enables
discrimination at VLF depths. It's a
technique that uses a type of analog
computer that reads the sensing signal
of the combined targets and matrix
(supporting soil around the target)
then subtracts the effects of the ma-
trix—leaving only the sound of the
target itself to analyze.

Recently, Bounty Hunter added a
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TR discriminator to the Red Baron,
and now offers a selection of three
modes: VLF (normal mode) SPD
(ground-reject  discrimination) and
TR discrimination (for standard TR

operation with good depth and sta-
bility in non-mineralized ground).
Another popular Bounty Hunter
offering is the 840 VLF/TR. A discrim-
inator with pushbutton tuning. it in-

cludes a battery check and a sensitivity
meter. It weighs only 334 pounds and
reportedly is ideal for those who fancy
**coin shooting."

Edmund Scientific has a unit priced




HUNTING UP THE RIGHT SPOT to dig takes
practice to fine-tune your skill in using the
device.

at about $40.00. It is recommended
for the beginner who wants a fully tran-
sistorized detector offering quality
performance.

Another respected name in the
metal detector field is *‘Fisher.”” The
Fisher Research laboratory at Los
Banos, California, has developed an
effective research and development
program.

One of their most popular T/R detec-
tors is called Gemini II, and sells for
about $350.00. (See schematic. Trans-
mitter in Fig. 2, receiver in Fig. 3.)
It fills the needs of an enthusiastic
group of serious treasure hunters, who
actively search for—and sometimes lo-
cate—major treasures.

Gemini II users have come up with

hoards of coins, gold and silver bullion,
treasure chests, ore veins, and other
deep treasure caches. This unit also
has industrial uses, as it is capable of
tracing water, gas, and sewer pipes—
and electrical or phone cables—whose
whereabouts have been forgotten.
When assembled, it measures 51
inches, weighs just 11 pounds, and has
an output frequency of 82 kHz + 5
kHz. Housed in a closable, two-sec-

“tion, high-impact plastic case, it fea-

tures moisture-proof solid-state cir
cuits and offers quite a good penetra-
tion sensitivity.

Fisher's top-of-the-line model is
listed as a VLF 555-D. The VLF dis-
criminate mode rejects unwanted tar-
gets while still detecting deep coins
that other detectors miss, claims the
manufacturer.

Edmund Scientific reports many

METAL DETECTORS

compliments on its Wildcat VLF Dis-
criminator. Priced at about $280.00, it
boasts instant tuning and true discrim-
ination when used in just about any
kind of terrain.

Batteries are included with this unit,
which features a 6%-inch, water-
proofed search coil, a sensitivity ad-
juster, 3%-inch intensity meter, bat-
tery tester, and push-button tuning for
making quick adjustments.

The Heath Company, a well known
manufacturer of electronic kits, also
has a line of metal detectors. All of
their detectors are available only in
kit form. The top-of-the-line model
GD-1290 features a VLF circuit, ad-
justable discrimination, 6-inch search
coil, and collapsible shaft. It contains
both a meter and speaker for the de-
tector output plus a headphone jack.
Power is supplied by 6 **AA’" cells or
an optionally available nickel-cadmium
battery pack. The model GD-1290 sells
for $189.95.

There are two more metal detectors
in the Heath Company line. The model
GD-1190 has many of the features of
the model GD-1290, but it sells for
$119.95. Known as the ‘‘Cointrack,”
its purpose is obvious from its name.

The lowest-priced model in the
Heath line is the GD-348 and it sells for
$79.95,

It seems to us that there is a metal
detector available in just about any-
body’s price range. But all of the ex-
perts emphasize: Don’t invest too
much money until you really know
what you're doing, or what you're
looking for. Everyone agrees that
treasure hunting is fun and profitable—
and the more knowledge you gain, the
more profitable it becomes. And we
mean that in more than one sense of the
word. R-E
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TTL DESIGN:
TRICKS & TIPS

Designing with TTL? Check out the tip sheet in this article
before you go one step further. If you aren’t aware of all
of the notes in this article, learn them before you continue.

JOSEPH E. POWELL, JR.

DURING THE LAST FIVE YEARS. THE IN-
tegrated-circuit industry has made tre-
mendous technological advances and
has created new and exciting IC fam-
ilies. We now have CMOS, PROM’s,
ROM’s, and a host of other families:
but the designer’s “‘workhorse’" is still
the old reliable TTL (Transistor-Tran-
sistor Logic).

Texas Instruments introduced the
first TTL package to the electronics
industry in 1964. From that early be-
ginning, the TTL logic family has be-
come so economical, versatile, and
easy to use that today almost all digital
circuits contain at least one of the
packages.

Even though TTL chips are rela-
tively easy to use, designers, (partic-
ularly the first-time user), often over-
look simple but critical design proce-
dures. This article identifies those pro-
cedures and offers tips and short-cuts
for implementing them.

All TTL inputs and outputs exist
either in a HIGH or as a LOW condition.
These two conditions are often referred
to as states. A HIGH, or positive state
is any input or output that is between
+2.4 volts and +5.0 volts. A HIGH state
must also allow for leakage currents.
An input or output is called Low any
time its voltage is between +.8 volt and
ground. A LOW input also needs a low-
impedance path to ground that can
handle 1.6 mA. A good rule of thumb
to follow when dealing with inputs is:
Input swings must not exceed the posi-
tive supply voltage (+5.0V) or go below
ground (0 volts).

When selecting a power supply.
remember that each gate in an IC pack-

age draws current. A practical method
of determining how much current each
gate draws is to divide the total supply
current (I°¢) by the number of gates
contained in that package. The most
reliable method, however, is to check
the data sheet for each component.

Every gate has a fan-in (input re-
quirements or capabilities) of one and
an output (fan-out) that can drive up to
ten different loads. If more than ten
loads are connected to any one output
line, that gate’s noise margin is severely
impaired. Once the noise margin is
impaired, the voltage and current
swings become too small to operate all
the loads properly. A gate’s output
voltage (HIGH state) is typically 3.3
volts but it can be boosted to a fuil
+5.0 volts by adding a 2.2K pull-up
resistor as shown in Fig. 1. An output
transistor and a 1K resistor added to a
gate's output (Fig. 2), will provide
more current.

If a gate is used as a line driver, re-
member to use it for that purpose only.
Also. never connect the inputs of other
gates directly to the output of a gate
that is being used as a line driver. If a
receiving gate is hooked directly to the
output of a line driver, line reflections
can cause false inputs. The line-driving
gate itself may become excessively

+5V.

INPUT
FIG. 1—ADDING A PULL-UP RESISTOR, 2.2K, is

al it takes to boost a gate’s HIGH output to a
full 5.0 volts.

e AUE
FIG. 2—IF YOU NEED MORE CURRENT from
the gate's output add an output transistor and
a 1K resistor.

loaded and cause long delay times.
Therefore, the line driver’s output
must first be properly terminated
through a resistor network or by some
other means. Always decouple line
driver and receiver gates by placing a
0.1-uF capacitor across the IC package
ground and supply voltage.

Most TTL gates are high-speed de-
vices that can switch at speeds of 20
MHz or more. That rapid switching
causes high-frequency current spikes
to appear on the power lines. Even
though those current spikes are noise,
some gates (flip-flops and counters)
may see them as trigger pulses. Noise
caused by current spikes is only one
of the many problems that TTL gates
are susceptible to. In a real circuit,
noise can come from crosstalk, line
reflections, the power supply, or from
the environment itself.

Those noises and other associated
problems don't have to be ‘‘hair-
raisers’’ or “‘eye-rollers’’ if the simple
and practical design procedures out-
lined below are followed:

1. USE A REGULATED +5 VOLT
SUPPLY! The key word here is regu-
lated. TTL circuits are usually designed
to operate from a single +5-volt sup-



ply. Manufacturers usually guarantee
the proper operation of their IC's as
long as the supply voltage is between
+4.75 and +5.25-volts (£ 5%). There-
fore, a regulated +5-volt supply must
be one of your most important design
considerations.

2. USE HEAVY WIRE FOR ALL
POWER CONNECTIONS. For your
circuit to operate properly, it must
first receive all the power that it re-
quires. Number 20 AWG wire works in
most TTL power-line applications.
These power lines should be laid out
so the transmission path impedance is
as low as possible.

3. USE GROUND AND POWER
PLANES—IF POSSIBLE. As we said
before, TTL circuits are high-speed
switching devices. To minimize cur-
rent spikes caused by that fast switch-
ing, keep power and ground planes
(PC board areas) as large as possible.
A large ground plane acts as a low in-
ductance return for the supply voltage.
A ground plane is used if it is not es-
sential to avoid ground loops.

4. USE BYPASS CAPACITORS.
The internal design of most regular
TTL circuits uses the totem-pole out-
put arrangement shown in Fig. 3. As
the TTL gate switches from one state
to the other, there is a short time per-
iod when both internal output tran-
sistors, QI and Q2. will be oN. When
that occurs, there is a direct low-impe-
dance path between the supply voltage
and ground. The result can be 10-to

FIG. 3—TOTEM-POLE ARRANGEMENT is used
in the internal design of most TTL IC's.
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FIG. 4—DEBOUNCING CIRCUIT quickly and
easily eliminates the problems of contact
bounce.

100-mA current spikes. To solve this
problem, place a .0l-uF capacitor
between the IC’s supply input and
ground. Keep capacitor leads short
and locate it as close as possible to the
IC package. If two to five packages
are close together, a single capacitor
connected across the +5V and ground
lines is needed to do the job.

5. AVOID CROSSTALK! If wires

that carry similar current or voltage
signals are grouped too closely to-
gether, you'll get crosstalk. The mag-
netic or static field created by one wire
interacts with the fields created by
adjacent wires. To avoid crosstalk
don’t use wires that are longer than
10 inches. If you must use wires that
are 10 to 20 inches long, route them
close to a ground plane and do not
bundle them tightly together with sim-
ilar wires.
- Twisted-pair wire and coaxial cable
also effectively reduce crosstalk. Coax
cable, however, is usually used only
in Very noisy environments.

6. DECOUPLE SUPPLY VOLT-
AGES. A power supply is not an ideal
voltage source; therefore, it must be
decoupled. An electrolytic capacitor

that is rated for at least 10 volts and
‘has a value of 4 to 100 uF will do this
job nicely. The capacitor must be
placed across ground and the point
where the supply voltage first comes
into the board.

7. DEBOUNCE GATES THAT ARE
CONNECTED TO MECHANICAL
SWITCHES. The contacts of a me-
chanical switch actually strike each
other several times before they finally
close. Each time those contacts
“‘bounce’, a pulse is created. Flip-
flops, counters, and other trigger-
dependent gates interpret those pulses
as signals. Two NAND gates placed
between the switch and the receiving
gate (Fig. 4) act as a ‘‘contact de-
bouncer™

When setting up a debounce circuit,
always follow these four rules:

A. Use a SPDT 'break-before-make’

switch.

B. Cross-couple the two NAND
gates by using the output of
gate one as input of gate two
and vice-versa.

C. Connect the switch input of
gate one and gate two to +5
volts through a 1K resistor.

D. Ground the switch to signal
ground.

As a final precaution, never leave
an unused input unconnected. An un-
connected input will rise to a HIGH
and become susceptible to noise.

Therefore, tie all unused inputs
either to logically similar inputs or to
+5V via a IK resistor. Unused output
pins can be left unconnected.

On most schematics, the connec-
tions for +5 volts and ground are not
shown. Every TTL IC, however,
needs those connections to work pro-
perly. If the guidelines set forth in
this article and in the IC data sheets
are followed, then the procedure of
going from design to breadboard will
be a snap. R-E
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allows a microprocessor to communicate with the outside world
with ease. This article explains how it transfers data back and forth.

DAVID R. ANDERSON

THE PERIPHERAL INTERFACE ADAPTER
(PIA) is one of the family of chips
associated with a microprocessor. It
operates as an I/O port interfacing the
microprocessor with peripheral devices
such as video terminals and cassette
recorders. It is especially useful in
computers and microprocessor-based
projects. The PIA contains registers
that can transfer data between the
microprocessor data bus and the peri-
pheral data bus under microprocessor
control. Those registers provide the ins
and outs that we will discuss here.

PIA in a computer system

Figure | shows how the PIA is con-
nected in a typical computer system.
The peripheral device could be any
external device—such as a video ter-
minal or cassette recorder. The peri-
pheral data bus is an eight-line bus that
1s connected between the peripheral
device and the PIA. It is a bidirectional
bus—which means that it can move
data in either direction.

The microprocessor data bus is also
connected to the PIA. That bus is an
8-line bidirectional bus. As shown in
Fig. 1. the microprocessor data bus
is also connected to the random access
memory (RAM) and read only memory
(ROM).

An address bus is connected to the
PIA. RAM, ROM, and the micropro-
cessor: That enables the micropro-
cessor to address the registers in the
PIA which transfer the data between
the microprocessor and peripheral
data busses.

PIA operation

To understand how the PIA oper-
ates, let us assume that the micropro-
cessor is ordered by the program to
transfer a data byte from RAM to the
cassette recorder. The first thing the
microprocessor will do is to address
the RAM byte and place it on the micro-
processor data bus. Then, the micro-

MICRO-
PROCESSOR

ADDRESS BUS U
RAM ROM. PIA

| PERIPHERAL
DEVICE

£ ¢

MICROPROCESSOR DATA BUS

FIG. 1—HOW THE PIA IS CONNECTED In a typical computer system.

processor will set up the PIA regis-
ters as output interfaces. That causes
the RAM data byte to appear on the
peripheral data bus and to be applied
to the cassette-recorder input.

If the microprocessor is ordered to
write a data byte into RAM, the pro-
cess just described is reversed. The
microprocessor sets up the PIA regis-
ters as input interfaces and the data
bvte from the peripheral data bus is
transfered by the PIA registers to the
microprocessor data bus. From there
the data is written into a specific RAM
address.

As can be seen from Fig. 1, the PIA
registers can input and output data
bvtes between the microprocessor data
bus and the peripheral data bus. The
PIA registers that perform the actual
transfer of data can be programmed to
function as inputs, outputs, or both at
the same time. To see how that is pos-
sible let us examine a typical PIA.

A look at a typical PIA

A functional diagram of a typical
PIA is shown in Fig. 2. The PIA has
two sides, the microprocessor side and
the peripheral side. The microprocessor
side connects to the microprocessor
data, address, and control bus lines.
Those bus lines connect to their respec-
tive data, address, and control circuits.

The data circuits process the data
from the microprocessor'data bus and
load it into the I/O data register on the

peripheral side of the PIA. Or, the
data circuits read the data contained in
the I/O data register and load it onto
the microprocessor data bus. The
address circuits process the address
information received from the micro-
processor. The address information is
used to address the desired registers
on the peripheral side of the PIA,

The control circuits receive infor-
mation from the microprocessor. That
information consists of control and
timing signals necessary for the oper-
ation of the PIA.

There you have it, a very brief des-
cription of the microprocessor side of
the PIA. If more detail is desired about
the microprocessor side of the PIA see
the data sheets for the PIA in question.

As shown in Fig. 2 the peripheral
side of the PIA is divided into two
parts, A and B. Each part contains
three main registers. They move data
between the peripheral data bus and
the microprocessor data bus.

PIA registers

Figure 3 shows the main registers
of a typical PIA. [/O data registers
A and B transfer the data between the
microprocessor data bus and the peri-
pheral data bus.

Data-direction register A controls
the direction in which data flows
through I/O data-register A. If all eight
bits of data-direction register A are



CIRCUITS

MICROPROCESSOR PERIPHERAL

if the binary number 11110000 is loaded
SIDE SIDE

into data-direction register A bits 0,
1, 2, and 3 of I/O data-register A will
be inputs, while bits 4, 5, 6, and 7 will
be outputs.

In Fig. 3, data-direction register A
PERIPHERAL is shown loaded with all ones. That
| . DEVICE sets up I/O data-register A to output
'_ || eight bits of data to the peripheral data

CONTROL FARTE bus. Data-direction register B is shown
<PEHIFHERAL DATA BUS B>

DATA
CIRCUITS

<fEHIFH ERAL DATA BUS A

PART A

ADDRESS
CIRCUITS

BUS

CIRCUITS loaded with all zeros. That sets up I/O
data-register B to input eight bits of
data from the peripheral data bus.

The number loaded into control-
register A determines whether data-
direction register A or I/O data-regis-
ter A is addressed. If control-register
A is loaded with binary number 0000-
0000 data-direction register A will be
addressed. Any data from the micro-
processor data bus will be loaded into
data-direction register A. If control-
register A is loaded with binary num-
ber 00000100, as shown in Fig. 3, then
I/O data-register A is addressed.

The microprocessor can then read
data from I/O data-register A or load

=

ATABUS

DA
 ADDRE

R

_ MICROPROCESS

FIG. 2—FUNCTIONAL DIAGRAM SHOWS THE TWO faces of the PIA—the microprocessor side

nd the peripheral side.
2 oy PERIPHERAL

DATABUS A

MIGAOPROCESSOR il data into it depending on the number
s loaded into data-direction register A,

BIT The same principles apply to control-

P e —— >{Ts[s[s 32 [1 [o kT DATAA iNpuT register B which is shown loaded with
% D ATAIREC loTER binary number 00000100 in Fig. 3.
g_:;" =211 1] 1] 1]1] Addressing PIA registers
E DATA DIRECTION REGISTER = The PIA registers with typical ad-
T RIPHERAL dresses assigned are shown in Fig. 4.
<Ll n
2 —>{0]o[ofofo]1]o]o] REYICE As can be seen, both the I/O data regis-
E-‘ CONTROL REGISTER ters and the data-direction registers
93 PART B have the same address. That makes
& it possible to change the direction of
=3 o | [ [ [ ] ] &= QUTE) data flow through the I/O data regis-
s ¥ 1i0 DATAREGISTER ter at any time during the running of a
= =—=>{0[o[o]oJo]o]o] ] program.
DATA DIRECTION REGISTER To show how that works, let us
ie assume Wwe are running a program.
>0[ofofafo]1]o]o] PERIPHERAL During the first half of the program we
CONTROL REGISTER DATA BUS B want the I/O data register to function

as an input (transfer data from the peri-
pheral data bus to the microprocessor
data bus). During the second half of the

FIG. 3—MAIN REGISTERS OF A TYPICAL PIA. They include both data and control registers.

set to [, all eight bits of I/O data-regis-
ter A will output data to the peripheral
data bus. If all eight bits of data-direc-
tion register A are set to 0, data flow
will be from the peripheral data bus to

the microprocessor data bus.

Each bit of I/O data-register A can
be controlled individually by loading
a 1 or 0 into the corresponding bit of
data-direction register A. For example,

program we want the I/O data register
to function as an output (transfer data
from the microprocessor data bus to
the peripheral data bus).

To do that, first we initialize the
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1/0 DATA
REGISTER A

1000

1/0 DATA TO/FROM
REGISTEH'B PERIPHERAL

A DEVICES

DATA DIRECTION
REGISTER B

'ADDRESS
ADTHES

DATA DIRECTION
REGISTER A

ADDRESS
1000

CONTROL
REGISTER A
'ADDRESS
1001

CONTROL
REGISTER B

'ADDRESS
1003

FROM
MICROPROCESSOR
FIG. 4—PIA REGISTERS WITH TYPICAL addresses assigned. Both the 1/0 data registers and the
data-direction registers have the same address.
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FIG. 5—SIMPLIFIED SCHEMATIC SHOWS how a PIA can be connected as an 1/0 port.
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PIA with the following program in-
structions:
1. Reset all PIA registers to zero.
2. Load number 4 into address
1001.
Resetting PIA registers to zero sets
up the eight bits of the I/O data register

to input data from the peripheral data
bus. That is so because the data-direc-
tion register which determines the
direction of flow through the I/O data
register contains all zeros. The second
instruction loads the number 4 into the
control registers. That causes data sent

to address 1000 to be applied to the 1/O
data register instead of the data-direc-
tion register.

After half the program has been run,
the I/O data register may be pro-
grammed to output data to the peri-
pheral data bus using the following
instructions:

1. Load zero into address 1001.

2. Load 255 into address 1000.

3. Load 4 into address 1001.

With zero loaded in address 1001 all
control-register bits are set to zero.
That causes address 1000 to be assigned
to the data-direction register. Loading
255 into address 1000 sets all eight
bits of data-direction register to 1. That
causes all eight bits of the I/O data
register to output data to the peri-
pheral data bus.

Loading 4 into address 1001 causes
address 1000 to be assigned to the [/O
data register. Any data sent to address
1000 is stored in the I/O data register.
Since that register is configured as an
output, the data stored in it will appear
on the peripheral data bus.

Using the PIA

There are many uses for the PIA in
microcomputer systems. For example,
assume we want to use the PIA as an
I/O port which can interface the micro-
processor to a video terminal and a
cassette recorder. Figure 5 shows how
it can be done.

The video terminal is connected by
peripheral data-bus A to the I/O data
register in part A of the PIA. Since the
video terminal requires a serial input,
only one bit of [/O data-register A is
required to output data to the video
terminal. Transistors QI101, QI102,
and QI03 act as buffers between the
PIA output and the terminal input.

The video-terminal keyboard out-
puts serial data and only one bit of I/O
data-register A is required to input
data to the microprocessor data bus.
Transistor Q104 acts as a buffer be-
tween the video-terminal keyboard
output and PIA bit-7 input.

The cassette recorder is connected
by data-bus B to the I/O data register
in part B of the PIA. Since the cassette
recorder audio input requires serial
data, only one bit of I/O data-register
B is required to output data. Resistors
are part of R111, and R110 form a volt-
age divider to limit the signal level
applied to the audio input. Capacitor
C103 filters unwanted noise signals.

The audio output of the cassette
recorder outputs serial data and is
connected to one bit of I/O data-regis-
ter B. The network between the audio
output and I[/O data-register B limits
the signal to a level compatible with
the input requirements of I/O data-
register B.

Once the ins and outs of the PIA are
understood, finding new zpplications
should be relatively simple. R-E
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Unicopnl-1
ROBOT

Assembling the Body

Part 4—Here'’s the first of two installments dealing with
how to construct a body for the robot. This part
describes the body frame and rotation mechanism.

SO FAR. WE'VE DISCUSSED THE DESIGN
and construction of the Unicorn-1 robot’s
manipulators (arms), end effectors
(hands) and mobility base (legs). We are
now past the most difficult aspects of its
construction. This part of the series will
deal with the body, and that is where the
robot will begin to look like a robot.

Body frame

As shown in Fig. 27, Unicorn-1’s body
dimensions allow plenty of interior space
for whatever hardware—up to, and in-
cluding, a computer—you desire to add.
The prototype body is 19 inches in diame-
ter and about 20 inches in height. That
has been more than adequate for the
author’s needs, but does not restrict you
from using other designs; after all, one of
the aims of this project is to allow you to
use your own ingenuity. The skin of the
robot will be made of Formica (which
comes in standard widths of 30 inches) so
you will easily be able to make a body 30
inches in height, if it suits you. That is an
increase of 50% in height over the origi-
nal specs.

And, of course, you don't have to be
restricted to the R2D2 format. You can
use just about any shape you desire.

If you haven't already done so, take an
evening or two to decide what your robot
will finally look like. That will not require
any significant changes in the frame of
the body, the principles of which we’ll
discuss here, but may affect you in the
long run.

In any event, your robot's body will

JAMES A. GUPTON, JR.

need a supporting structure, and a mecha-
nism to turn it from side to side. That’s
what this section is about.

Whether the ultimate form of the body
is cylindrical or otherwise, a reinforcing
structure will be needed. What’s shown
here is for a cylindrical body, although it
can easily be adapted to other shapes.
Figure 28 illustrates the top and bottom
bulkheads, along with the locations of the
eight supporting columns. The bulkheads
are made from “/s-inch particle board, cut
to dimension with a saber saw. If you
have no saber saw, inscribe the circumfer-
ence of the bulkheads on the board, and
drill a closely-spaced series of '/i-inch
holes along its outside as shown in Fig.
29. After those holes are drilled, the piece
can be knocked out with a chisel. Which-
ever way you proceed, allow a bit extra
for wastage—that part of the material
that gets turned into sawdust or is
chipped away in the process.

When the bulkheads have been rough-
cut, they can be dressed to their final
dimensions with a wood rasp. Who says
that robots are made entirely of metal!

If you make the effort, you will proba-
bly be able to find pieces of particle board
at your local lumberyard as scrap at a
very reasonable price. Should you have to
purchase brand-new material, you may be
able to get a “special cut,” if you tell the
person in charge exactly what you need.

The dimensions for the interior bulk-
heads for Unicorn-1 were given in Fig.
28. The top bulkhead is nothing more
than a ring-shaped section of particle

board, while the bottom bulkhead has a
three-legged shape, to support the body
during rotation. The larger bulkhead
opening in that bottom part permits max-
imum freedom for the cables running
between the body and the mobility base.

After the two bulkheads have been cut
to their final shape, the locations of the
bulkhead support-columns should be
marked (refer again to Figs. 27 and 28).
First, draw a pencilled line completely
around the bulkheads’ circumference.
That should be done .040-inch from the
perimeter. The holes drilled along that
line will be used to attach the columns to
the bulkhead. Figure 28 identifies the
specific holes that will be required.

Some of those holes, as has been indi-
cated, will have to be countersunk (Fig.
30). That allows the screw heads to sit
flush with the outside surface, and elimi-
nates awkward bumps or bulges when the
skin is fitted.

The eight wooden bulkhead-support
columns are attached to the bulkhead
with wood glue or epoxy, wood screws,
and aluminum angle-braces. We don’t
take any chances.

After drilling the bulkheads for the
support columns, drill “lead holes”, top
and bottom, to start the wood screws.
That will help prevent splitting the col-
umns. The lead holes should be about
one-third the diameter of the wood
screws themselves. Then, drill through
those holes for attachment of the alumi-
num braces shown in Fig. 27. Lubricate
the screws with soap to permit them to
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FIG. 27—ROBOT BODY supporting structure is of wooden construction. Note pivot-post mounting
flange and ball-bearing wheels beneath the bottom bulkhead.

penetrate more easily, and to prevent
splitting.

Body rotation

Unicorn-1’s body turns on ball-bearing
wheels that ride on the steel plate forming
the top of the mobility base. The size of
those wheels is not particularly signifi-
cant, as long as the body maintains its
clearance from the base. The units used in
the original Unicorn-1 had a diameter of
.875-inches, giving the bulkhead a clear-
ance of .125-inch from the mobility base.
One of these is shown in Fig. 31.

As we have done previously, we stress
the fact that nothing about this robot is
critical. Since you may be “scrounging”

many of the components for this section,
we'll present a list of allowable paramet-
ers, along with the dimensions we've
found to be most satisfactory.

1. Ball-bearing wheels: .375-inch to
1.125-inches diameter. For
wheels larger than .5-inch, turn
the mounting plate upside down
(bearing mounting-flange facing
up).

2. Pivot-post mounting flange:
.062-inch to 1-inch thick. Mount
any flange thicker than .125-inch
inside the top of the mobility
base.

3. Pivot-post diameter: .250-inch to
1-inch (.250-inch to .375-inch
preferred).

BENEATH THIS RUGGED EXTERIOR lies a
frame of wood. Next installment will describe
skin.

COMPLEX GEAR TRAIN used to slow 10,000-
RPM motor to 11-RPM for body rotation.

4. Gear-shaft bore diameters: .125-
inch to .750-inch (.250-inch pre-
ferred).

5. Body rotation speed: 4 to 22
RPM (10 to 12 RPM preferred).

Just as in the design of the mobility
base, there is a choice of methods to drive
the body. An inexpensive, high-speed mo-
tor may be used if its speed is reduced
through a series of gears. A speed-reduc-
tion of about 1000:1 is required with this
method to obtain a rotational speed of 11
RPM. That, it should be obvious, re-
quires several gears.

The amount of speed reduction is a fac-
tor of the number of teeth on each gear. If
one gear has 16 teeth and another has 48,
the gears have a ratio of 1:3 and driving
the second gear with the first will reduce
the speed by that factor (the second gear
will only make one revolution for each
three made by the first). A train of such
gears would eventually reduce the small
motor’s 10,000 RPM to a useable rate,
but, as Fig. 32 shows, could turn out to be
somewhat complex.

Also, the speed of rotation will be
affected by the weight of the load (the
robot’s body, in this case)—the motor
speed could be slowed by 10 to 20 percent
by that factor.

As in the case of using gears to drive
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ROBOT BODY BULKHEAD DETAIL

NOTE: BULKHEADS CUT FROM
5/8"” {0.625) PARTICLE BOARD

FIG. 28—TOP AND BOTTOM BULKHEADS are cut from particle board. Bottom bulkhead is sturdier to
bear body weight. Bearing mounting brackets are made from “i.-inch aluminum.

FIG. 29—A SERIES OF SMALL HOLES can be
drilled to rough-cut bulkheads to shape.

FIG. 30—COUNTERSINKING holes in the bulk-
head prevents screwheads from protruding.

the mobility base, this method presents
more problems, perhaps, than it solves.

A much simpler method uses the same
type of low-speed gear motor that was
used to drive the mobility base. As shown
in Fig. 33, this motor can be mounted
directly on the bottom bulkhead and its
shaft connected directly to the pivot post
and/or the pivot-post mounting flange,
located on the mobility base.

Mounting of this type of motor is fairly
straightforward and presents the least
number of complications. A 22-RPM
gearmotor may be used, or, if you can
locate it, a slightly slower-speed one
(about 10 or 12 RPM) may prove to be
preferable.

FIG. 31—BALL-BEARING WHEELS mounted on
bottom bulkhead support body as it rotates.

SHOULDER-MOTOR MOUNT
ATTACHED TO BOTTOM SIDE

OF TOP BULKHEAD
]
L]
2
P
ROBOT BODY ROTATION

BEARING (WHEEL) ASSEMBLY
AND MOUNTING POSITIONS
ON LOWER BULKHEAD

ALL DIMENSIONS IN INCHES

=\ _

d-

FIG. 32—COMPARE complexity of this spee
reduction train with drive shown below.

FIG. 33—22-RPM gear motor provides simplest
and most direct means of rotating body.

Motor connection will be made to a
small terminal strip mounted in the
body.

Shoulder motors

When the manipulators and end effec-
tors were described, the robot was given
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PARTS LIST

Quan- | Supplier’s Quan- | Supplier’s
Item Size tity part no. |Supplier Item Size tity part no. |Supplier
Particle board 19 <X 19 in. mini- 2 Local gears (for use teeth, Ve-in. 023
mum with high-speed | face, Y4-in. bore
Wood strips 25X 1X19.25| 8 Local tmotoy)
in. 48 pitch, 120 3 | c48A18- | (@),
Aluminum plate |.25 X .75 X 52 | 2 AP52 jesiin sl =
P @ o face, Ya-in. bore
in. local
Aluminum angle |.0625 X 1 X 1 X| 16 Local Pivot post See text. Length || 1 Local
5. to suit design
(make from Pivot-post See text 1 Local
0625 X 1-in. mounting flange
:a;]glje' 13in. Body motor 3-amp, split 1 61.085 @
g (high-speed) phase, 12 volts
Aluminum sheet |.125 X 125 X 3 | 4 AS3 (®) or DC
in. local or
Ball bearing 875 in. diameter,| 4 | B11-10 | ®® Body motor (22- | 22-RPM gearmo-| 1 [715-900153) &), ®)
wheels .375 in. shaft di- ;
RPM gearmo- tor, 12 volts DC
ameter tor)
o Shoulder motor |22-RPM gearmo-| 2 [715-900153| (A), (D)
.625 in. diameter, | 4 B11-9 | A® tor, 12 volts DC
.25 in. shaft di-
ameter SUPPLIERS
Wheel mounting | To fit wheel cen- | 4 Local (A) The Robot Mart
screws (known ters Room 1113
as ‘‘shoulder 19 W. 34th St.
screws’’) New York, NY 10001
Shoulder motor | 8-32 4 Local (Catalog $3.00)
mountin
Saraws g Winfred M. Berg, Inc.
499 Ocean Avenue
Gearmotor 8-32, length as 4 Local E. Rockaway, NY 11518
mounting needed ’
screws (C) Edmund Scientific Co.
Machine screws |[8-32 X 1, Fillis- | 44 Local 101 East Gloucester Pike
ter-head Barrington, NJ 08007
Wood screws #8 flat-head X 1 20 Local @ Gledhill Electronics
el P.O. Box 1644
Precision spur | 48 pitch, 23 3 c48A18- | A® Marysville, CA 95901

FIG. 34—SHOULDER MOTOR mounting plate is
visible at very top of photograph. See Fig. 27 for
body location.

the ability to bend his arms at the elbow
and to open and close his hands. [t would
be useful to add another degree of free-
dom, which would allow the arms to be
raised and lowered. That is easily accom-
plished with the same 22-RPM gearmo-
tors we've already used.

A five-ohm, 20-watt resistor can be
used to drop the motor’s supply-voltage,
thus slowing it down to a.more suitable
speed. (The same can be done for the
body motor.)

The last cross-bar rod (at the shoulder
hinge) on the manipulators has already
been drilled to accept a shaft of the type
found on these motors (refer back to Part
1, August 1980 issue). A simple bracket,
shown in Fig. 27, allows the motor to be
attached to the body. An actual installa-
tion of that sort is pictured in Fig. 34. Be
sure that the mount is positioned so the
surface of the gearmotor will be flush
with the surface of the top bulkhead
since, when the robot’s skin is attached, a
cutout will have to be made for the shoul-
der gearmotors, and their faces should be

flush with the skin’s surface.

Again, the shoulder-motor wiring will
be connected to a local terminal strip.

Alternatively, the manipulators may be
affixed to .250-inch rods that are attached
to the body frame, without motors. The
motors can always be added later.

Bear in mind that, although the skin
will be removable, as much interior work
as possible should be completed before it
is attached. Some of the things that
remain to be added are:

1. “Local” terminal strips for motor
wiring and connections from
them to the master terminal strip
in the mobility base.

2. Speaker and LED installation.

3. Installation of supports and
brackets for radio control and/or
computer equipment.

In the next section of this series, we’ll
complete the work described above and
attach the skin. In addition, we’ll describe
the construction of the control box that
will allow you to operate the robot by
means of a cable running to the mobility
base. R-E
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A BYTE
OF POWER

Triacs are one way of switching alternating current. Because they are solid-state
and operate from logic-level signals, they are well-suited to interfacing computers with
electrical devices. Here are plans for an 8-channel board to do just that.

L. STEVEN CHEAIRS

WITH THE ADVENT OF MICROCOMPUTERS
a whole new world has opened up wide
for the home-electronics enthusiast.
processing are but a few of the uses
that have become routine. An often
overlooked area, and one where mi-
croprocessors excel, is in household
controllers. Those may be environ-
mental controls, room-lighting se-
quencers, darkroom aids, fire alarms,
burglar alarms, appliance controls,
sprinkler system controls, etc.... The
list is bounded only by your imagin-
ation. One common requirement for
most of those controls is the need to
switch household AC power. The cir-
cuit described in this article contains
eight separate AC power switches—
a byte of power.

Each switch is isolated from the
other seven. All of them use triacs
to provide true bidirectional current
flow. By choosing the appropriate
resistor/capacitor values, either sen-
sitive (I <15 mA) or non-sensitive
(15 mA <I;p < 50 mA) triacs may be
used. (I is the gate trigger-cur-
rent.) Two of the eight power switches
have all three triac lines brought out
to the edge of the printed circuit card:
that permits those on-board triacs to
trigger two high-current triacs ex-
ternal to the PC board. The latter
would be mounted on heat sinks and
their terminals cabled to the printed-
circuit board. The triacs are turned
on or off with a logic gate— 10 mA max-
imum current. The logic input is photo-
optically isolated from the AC power-
output stage.

About the circuit

As stated earlier, the printed-circuit
card contains eight identical switching
circuits. Figure l-a shows the circuit
to use for an inductive load with a sen-
sitive-gate triac, Fig. [-b provides

BYTE OF POWER AC CONTROLLER board uses algh‘l optoisolator-driven triacs to provide computer

control of “outside world” AC-operated devices

the inductive load-configuration
for the non-sensitive-gate triac, and
Fig. l-c illustrates the setup for re-
sistive loads. Each triac is driven by
a MOC3011 optically-isolated triac
driver which, in turn, is driven by a
74125-type buffer acting on instruc-
tions from a computer.

The optically-isolated triac drivers
are fabricated using a gallium-arsenide,
infrared light-emitting diode that is
optically coupled to a silicon bilateral
switch. The electrical insolation is
about 7500 peak volts. The LED
trigger current required to latch the
output is typically 5 mA; the maximum
is 10 mA. Since the input is driven by
a open-collector gate operating at
+5 volts. then the value of resistor R1

is chosen to provide greater than 10 mA
of current through the diode. The value
calculated for that circuit was 390
ohms.

The output driver has a terminal
voltage, off-state, of 250 volts. At 70°C,
the on-state current (full-cycle 60 Hz)
is 50 mA: at 25°C the on-state current
is 100 mA. Resistor R2 sets the current
level for the output driver. For the
sensitive-gate  inductive-load  cir-
cuit in Fig. 1-b, resistor R3 has a value
of 2,400 ohms and capacitor CI is
equal to 0.1 uf. For the nonsensitive
inductive-load circuit, resistor RS
is 1.2 K and capacitor C1 is O.2 uf. Re-
sistor R4 and capacitor C2 are used
to reduce false triggering due to line
transients caused by the inductive load
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tively, for inductive loads. Circuit c is for use with resistive loads.

element. A value of 10 ohms for R4
and 0.1 uf for C2 seems to do the job
quite well.

If a non-inductive load is to be
switched, then the circuit can be sim-
plified as shown in Fig. l-c. Capacitor
C2 and resistor R4 are not needed
since no inductive ‘‘kick-back’ will
be seen. Also, resistor R3 and capa-
citor Cl are unnecessary. Place a
jumper wire where resistor R3 would
have been located.

Thermal considerations

On the printed-circuit board, space
is provided for a small, I x 1-3/16-inch,
TO-222-style heat sink. The maximum
current that can be passed through
the AC switch is a function of its power
dissipation. That factor is defined by
the thermal resistance between the
silicon chip and its environment, the
ambient temperature, and the maxi-
mum junction temperature. Before
beginning construction, one must
decide the amount of power needed.
If more power is needed for the load
than can be handled by the triac and
its heat sink, then a heavier-duty, off-
card triac and heat sink must be con-
nected to the board.

To determine how much current

can be passed through a triac, you
must first determine the amount of
power that can be dissipated by
the silicon chip into its environ-
ment. Heat (power) can be removed
by any of three means: conduction,
convection, or radiation. Heat trans-
fer by conduction is very effective
in moving energy from the chip to
the heat sink. Convection is the
mode of transfer that transfers heat
from the heat sink into the air. A
portion of the heat is also radiated
from the heat-sink fins.

Since most readers are familiar
with the basics of electrical energy

FIG, 2—JUST AS ELEC

_ECTRICAL POTENTIAL (voltage) Is referenced wgrounu (a), 50 can the
ture of a umlwnductar Junction be referenced to the temperature of the air in its vicinity (b).

flow, a comparable model will be
used to illustrate heat flow. Electrical
resistance is defined by Ohm’'s law.
Ohm’s law states that resistance to
the flow of an electrical current (in
ohms) will equal the potential divided
by the current (R=E[I).

The potential will be measured
with reference to ground: that is.
potential will be the difference in
voltage available from the energy
source and the ground level (E =
Eg — Eg, where E is the potential,
Es is te potenual level of the
source, and E; is the potential
level at ground Thus, an equatwn
for the electrical resistance is R =
(Eg — Eg)/I. Generally Eg will be
zero since it is defined as system
%rouud Current flow is represented by

For thermal resistance, a similar
equation exists; potential is the
difference between the source tem-
perature and the ambient temper-
ature; energy flow is the power
(heat) dissipation. Therefore, © 054 =
(e T,)/Pp: where T is the junc-
tion temperature in degrees Celsius,
Ta is the ambient temperature in
degrees Celsius, P is the power
dissipation in watts, and ©,, is the
thermal resistance from 1he silicon
chip’s junction to its environment
in degrees Celsius per watt.

Heat must flow from the junction
of the chip to the triac’s case, then
from the case to the heat sink, and
then from the heat sink to the air.
At each of those interfaces a cer-
tain amount of thermal resistance is
encountered. If we were discussing
electrical energy flow, a simple
resistor network as seen in Fig. 2-a
could be drawn. Let us use an ana-
logous method to represent the ther-
mal energy flow in Fig. 2-b. Three
resistors, the thermal interfaces, are
connected in series. One end is
connected to the heat source and
the other is the environment, which
is at a lower energy potential. The
first resistor would represent the
thermal resistance from the chip’s
junction to the triac’s case. 9,
from Motorola’s specification sheet
for the 2N6349A triac. a value of




2°C/W is given for 6,~.. The next
resistor  represents the thermal
resistance between the 2N6349A’s
case and the heat sink. Assuming
that thermal grease is used, the
value of 6 g is 0.8°C/W. The author
used a heat sink with an 64, (ther-
mal resistance from sink to environ-
ment) rating of 19°C/W. There-
fore, the total thermal resistance
is a sum of these three resistances:
(<] = 6, + O + Bg,- The
\*;{l?le of Oifis 21.8"Cti$;w. i

If we assume a temperature of 60°C
inside the cabinet that the printed
circuit will be housed in, and use the
maximum junction temperature from
the thermal equation presented earlier,
then the maximum power dissipation
at the junction will be 2¥4 watts. From
the curve shown in Fig. 3, one can
determine that the maximum current,
L1, at 60°C will be on the order of 2'2
amps. This means that, at 117 volts
AC, devices up to about 290 watts can
be switched. That is a maximum rating;
For practical applications keep your
current level to between 1%2 and two
amps. If more current is required, use
the triac off-card on a heat sink with a
lower © ¢, rating. Note: Two of the
eight sthéhes have all three of the re-
quired lines brought out to the edge of

o NOTE: T, = 110°C
= 20
£ [T T el 27

120 :
z 16/ k< 1g0° 'l //:/‘C ==
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FIG. 3—POWER DISSIPATION plotted against
current. Use DC curve for your calculations.

PARTS LIST—AC SWITCH

All resistors 2 watt, 10%, unless other-
wise noted

R1-R8—390 ohms, Va watt, 5%

R9-R16—180 ochms

R17-R24—2400 ohms or 1200 ohms (see
note below)

R25-R32—10 ohms

Capacitors

C1-C8, C17—0.1 uF or 0.2 uF (see note
below)

C9-C16—0.1 uF

Semiconductors _

1C1-IC8—MOC3011 optoisolated triac
driver (Motorola)

IC9-IC16—2N6349A or egivalent triac

IC17, IC18—74125 quad bus buffer

Miscellaneous: PC board, heatsinks (8),
hardware, etc.

Note: The part numbers above are related

to those given in the text and in Fig. 1 as

follows: R1-R8 = R1, R9-R16 = R2, R17-

R24 = either R3 or R5, R25-R32 = R4.

C1-C8 = either C1 or C3, C9-C16 = C2.

the card so that extra triacs and heat
sinks can easily be employed.

Construction

Construction is relatively simple

because the circuit is so straight-
forward. On his prototype, the author
used 2N6349A devices. Since the
typical gate current (I;p) for this
triac can be as high as 25 mA, it is clas-

o

H

AC SWITCH
e )
f 8-9/16 INCHES {
FIG. 4—AC CONTROLLER is built using an easily laid out PC board.
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FIG. 5—ALL THREE LEADS of the outermost triacs are brought out to edge of board (see text). Detail

“A” shows pinout of DIP header for connection to computer.
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FIG. 6—CONNECTION to the AC controller is
made through DIP header. Ribbon cable may be
used instead of individual wires.

14 13 12 11 1 g 8
H B B B & & =

Y 74125

BUFFERED
OUTPUT

H W 8 = -
2t T Aeegt HREE (SR

FIG. 7—ONE GATE of 74125 quad buffer. No
output will be obtained unless both INPUT and
ENABLE are at logic “O".
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AC
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FIG. 8—IF SEVERAL PARALLEL PORTS are
available at computer, use hookup shown in a;
with only one port, use that in b.

sified as a non-sensitive gate type, and
the circuit from Fig. |-b was used.

If you have a sensitive-gate triac
with similar pinouts (on the 2N6349A,
pin 1 is main terminal 1, pin 2 is main
terminal 2, pin 3 is the gate, and the
tab is connected to pin 2), then use the
resistor/capacitor values recommended
for that gate-current range. (Refer
back to Fig. 1-a.) And if only resistive
loads—such as toasters, lamps, and
coffee pots—are to be used, then you
may omit capacitors C1 and C2 along
with resistors R3 and R4 and install a
jumper in place of resistor R3 as shown
in Fig. 1-c.

The circuit uses a single-sided PC
board, whose foil pattern is given in
Fig. 4. It is quite simple to fabricate;
but for those who don’t have the facil-
ities, a source for the etched board is
given in the parts list.

When installing the triacs on the
printed circuit card as per Fig. 5, use
a liberal amount of thermal grease
between the triac and its heat sink.
Also, make sure that the fins of each
heat sink clear the fins of its neighbor.
The optoisolated triac drivers may be
soldered to the board or plugged into
sockets. Make sure they are oriented
as shown.

After all the components have been
installed and soldered into place per-
form a final inspection. Use Figs. 5 and
6 to check your work. Now connect a
TTL driver, a 74125, to one of the in-
put lines via the DIP header (refer to
Fig. 5).

At the appropriate triac output con-
nect the common AC line via a fuse
to one wire of a line cord; from the
other AC output line run a wire to an
appropriate load. Connect the other
terminal of the load to the remaining
line-cord wire. Plug the line cord into
an AC outlet. By toggling the input of
the 74125 driver, the AC load should
be turned on and off. Repeat that pro-
cedure for the other seven power
switches. Be careful—the output por-
tion of this circuit has live 117-volt AC
power!

Interfacing to a computer output port

The AC switch is connected to the
computer by means of the 16-pin DIP
header located between the two 74125’s.
A control-bit input for each of the eight
triacs is provided for, as well as four
enable bits—one enable bit for each
pair of triacs.

The reason for using two bits (con-
trol and enable) for each triac is, pri-
marily, for the sake of security. Even if
the computer outputs a control bit to
turn on a given triac, the triac will not
turn on until an enable signal is also sent.
Figure 7 shows one section of a 74125
and Fig. 5 illustrates the DIP header
configuration.

Figure 8-a shows the best way to
control the AC switch, using two 8-bit

parallel ports. One port sends out the
control (input) bits for the triacs you
want to turn on, and half of the other
is used to send the enable bits for those
triacs.

If your computer has only a single
parallel port, you’ll have to do things
somewhat differently. That port will

117 VAC
PaRmN S st L_mm/—T 40 CONDUCTOR
CABLE
8 INTERFACE
CARD
TRS-80 (=
COMPUTER | =
DUTPUT
L PORTS | CONNECTORS
! FOR EXPANSION

40 - CONDUCTOR 5

CARDS
CABLE |H|

ACSWITCH

ERRTEERY

LOADS AND 117 VAC

NOTES:
+5 VOLT POWER FOR AC SWITCH IS ON
PINS 37 & 38, OUTPUT PORT ENABLE
LINES MUST BE GROUNDED

FIG. 9—INTERFACE CARD allows AC controller
to be used with TRS-80 while providing buf-
fering for addition of other boards.

PARTS LIST—TRS-80 INTERFACE

Resistors, Y watt, 5%

R1, R2—2200 ohms

R3—100 ohms

citors

C1—100 uF, 25 volts, electrolytic

G2, C3—2.2 uF, 20 volts, tantalum

C4-C8, C10—.01 uF

C9—100 pF

Semiconductors

D1-D4—1N4003

IC1—74LS30

IC2—7805 five-volt regulator

IC3, IC5, IC6—74L.5244

IC4—74L.S04

IC7—741.8245

IC8, IC9—741.5364

IC10—74LS15

IC11—74L.S02

1C12—74LS25

Miscellaneous: PC board, IC sockets,
40-pin ribbon-cable sockets (3), ribbon
cable with connectors, hardware, etc.

The following are available from Quest-
Star Electronics Co., 5412 Bumtwood
Way, Las Vegas, NV 89108: AC SWITCH:
Kit of all parts $115, PC board only $14.95,
MOC3011 $5.50 each.

TRS-80 INTERFACE: Kit of all parts (ex-
cept case and cables) $102.75, PC board
only $21.95. Cables are about $20 each—
write for exact prices.

Please add $1.75 for shipping and
handling. Nevada residents add 312% tax.




FIG. 10—BUFFERS on TRS-80 interface card prevent loading down computer's unbuffered port, Bars
over signal designations indicate logic “0” control signals.

6-1/2 INCHES

FIG. 11—SINGLE-SIDED PC BOARD is used for construction of TRS-80 butfered interface.

be used to send the control (input) bits,
but all the triacs will be permanently
enabled by tying the ENABLE lines at
the DIP header to ground. (The 74125
will not pass a signal—such as a con-

trol bit—unless the ENABLE line is -

low.) Any bit-masking—making sure
that only the bits you want the compu-
ter to output actually are—will have to
be done in software, rather than through
use of the ENABLE lines. That approach
is illustrated in Fig. 8-b.

Interfacing the AC switch to a TRS-80

The Radio Shack TRS-80 computer
has no external I/O ports to use for
interfacing with the AC switch card,
but it does have an external bus. Un-
fortunately, the bus is only rated for a

single TTL load, but it’s adequate if

you only want to drive a single IC, and
in our case we could do just that. You
will probably want to use that bus for
further expansion of the system,
though. To accomplish that, you’ll
have to add output ports and buf-
fer the external bus. Figure 9 shows
how the final hookup would appear.
A schematic of the TRS-80 bus

23 086} HIGWIAON
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FIG. 12—EXTENSIVE USE OF JUMPERS makes single-sided design possible. They should be the
first parts installed. One-ampere, 8 to 12-volt transformer is required.

FIG. 13—USE THE TRS-80 INTERFACE as shown
or, better, enclose It in a protective case for
security.

buffer and output-port expansion cir-
cuit is presented in Fig. 10. It isn’t as
complex as it looks. Basically, each
line coming in from the TRS-80 ex-
pansion port has a buffered counter-
part leaving the interface board. The
data lines are buffered bidirectionally,
so that data can flow in both directions.
Since the TRS-80 already uses the
lower 32K of memory and I/O port FF
(hex), the interface board is set up to
permit only data transfers to and from
the upper 32K of memory, and to use
the remaining 255 I/O ports. The two
output ports used for the AC switch are
F5 and F7 (hex), using IC9 and ICS8,
respectively.

The foil pattern for that board is
shown in Fig. 11, although an already-
prepared board is available (see parts
list). A parts-placement guide is given
in Fig. 12. The board requires a num-
ber of jumpers, being single-sided, and
those should be installed first. The IC
sockets may then be mounted and,
after that, the resistors and capacitors.
When they have all been soldered in
place, the three 40-pin ribbon-cable
sockets can be installed. Finally, insert
the IC’s into their sockets and double-
check everything.

You may want to add feet or legs to
the board, or mount it in an aluminum
chassis box, to prevent anything from
shorting out on the bottom. The com-
pleted board should look like the one in
Fig. 13. The board 1s powered by an out-
board 8- to 12-volt transformer, rated
at about one amp.

You will need three 40-conductor
ribbon cables to attach the board to the
computer and AC switch, and to pro-
vide expansion capabilities. Their
connection is shown in Fig. 9, referred
to earlier.

Whether you use this AC controller
with a large computer, a TRS-80 or a
single-board, dedicated control system,
it will serve you well. R-E

MANY THINGS WITHIN A TV SET CAN IN-
terfere with its picture. Unfortunately,
there are several things that can inter-
fere with the picture from outside, too!
It won’t help to tear down a set looking
for trouble that’s coming in from out-
side. You must be able to recognize
outside interference when you see it.

Outside interference (TVI) is gen-
erally lumped under the term noise—
random-frequency signals generated by
electrical apparatus, or even power lines
themselves. That is normally radiated
into the TV antenna. It’s possible for
some to get in by way of the AC line
cord (conduction), but that seldom hap-
pens; most of it is radiation.

Luckily there’s a simple test that will
separate internal from external noise.
Just try another TV set. If you see the
same symptoms on a second screen,
the problem is definitely external. That
is a useful test for sets on master-anten-
na systems in apartments, etc. As an
alternative, check with neighbors to see
if they're having the same kind of
trouble.

A few interference problems can be
caused by simultaneous troubles in and
outside the set. Here again, a substitute
TV set will help you separate them.
The photos in this article show the
typical appearance of each major noise
source. Your picture may not look ex-
actly like those, but if you check the
basic pattern characteristics, you'll be
a long way toward identifying the cause.

AC line noise

If the screen shows two lines of dots,
which may float up or down, that means



FIG. 1—DOUBLE LINES of hash indicate 120-Hz
rate of AC power-line noise.

SECONDARY LINES

BOLTED
“JUNCTION"

[
7 >\
BRACES

GROUND WIRE
-.-l'""-—.-

—

FIG. 2—LEAKAGE PATHS develop on line-pole
hardware and generate RFI.

that the source is a 120Hz signal (see
Fig. 1). That is often due to loose or
faulty hardware on a pole carrying the

TV

INTTTEIRIFIEIRIENCIE
CAUSES and CURES

Nobody’s immune to TVI. In most cases, though, there’s a simple cure,
if you know the cause. Some of the situations you're likely to encounter
are described in this article, together with suggestions for combatting them.

JACK DARR
SERVICE EDITOR

secondary AC lines. It’s often called
‘‘line noise,’’ but a more accurate name
is “‘hardware noise.”’

Figure 2 shows the cause: A small
leakage path has formed from the line,
over or through the insulator, to the
crossarm, and down the metal brackets
to the ground wire. Industrial smog
deposits, etc., with high carbon content
can cause that. The plated metal hard-
ware can oxidize and form tiny ‘‘recti-
fiers™* at points where it is bolted to-
gether. That can cause noise by a form
of *‘diode oscillation."’

'PDiITI'VE

&
s

“BURSTS” OF  PEAK
RANDOM NOISE

FIG. 3—RF BURSTS of random noiae occur
twice in each 60-Hz AC line cycle.

The 120-Hz pattern is due to the fact
that leakage is greatest at the peak of
each half-cycle. If you could see the
waveform, it would look like Fig. 3.
The small RF **bursts’” on the peak of
each half-cycle have frequency compo-
nents in all bands up through the VHF
TV bands.

For a quick check, disconnect the an-
tenna. If the noise disappears, that’s it.

If the set has a directional antenna with
a rotator, turn it. You'll generally find
one direction where the noise is stronger.
If so, the antenna is aimed directly at
the noise source. Two antennas like
that, several blocks apart, get a very
accurate bearing on the noise location.
Draw lines on a map; where they cross,
that’s the source.

In cases of severe interference, use a
car radio. Set the tuner to about 800
kHz, off station, and turn the volume
up. Listen for a loud, buzzing roar.
Cruise the area and when you find a
place where that noise can be heard
over the entire dial very loudly, you’re
very near the source. If the noise peaks
at around 800 kHz, you're still quite a
way off.

Report such interference to the power
company. They will send a crew out to
find the offending pole, clean it up and
tighten the hardware. A second clue to
that type of noise is that it will disappear
or be drastically reduced in wet weather.
The moisture provides a much lower
resistance path for the leakage, and it
doesn’t generate so much RF hash. If
that type of noise gets much worse in
wet weather, there is a cracked insula-
tor somewhere on a secondary line.
The water makes a path through the
crack, setting up a heavy arcing and
generating strong RF interference. TVI
like that has caused problems at dis-
tances of up to five miles.

Figure 4 shows a similar type of inter-
ference, often mistaken for hardware
noise. Notice, however, that the pattern
is different. That type of TVI is due to
an old fluorescent lamp without RFI fil-
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FIG. 4—FLUORESCENT LAMPS without filters
can cause this type of problem.

FIG. 5—SCOPE PROBE held near radiating lamp
revealed this jagged waveform.

tering. The scope waveform in Fig. 5
shows why. It was picked up on a
probe held near the bulb.

Interference often found if the anten-
na is near, or pointing across, a busy
highway is shown in Fig. 6. That is igni-
tion noise from old cars and trucks. It
will show up as a jittering display of
dashes, sometimes in heavy horizontal
bars. The TVI will often be accompanied
by a buzzing roar. Later-model cars
with suppressors in the ignition will not
cause that trouble.

If one of the lead-in interference filters
on the market doesn’t stop it, there’s
really only one cure: Move away from
the highway! The noise is picked up by
the antenna, not by the lead-in, so
shielded cable won’t help. A test was
run on two antenna test towers. One
tower had no antenna mounted at the
time, only a lead-in all the way to the
top. The tower with the antenna picked
up the noise, but another TV set con-
nected only to the lead-in didn’t. Aiming
the antenna directly away from the
highway got rid of almost all noise.

Figure 7 shows a puzzling type of in-
termittent interference. There will be a
high-frequency beat in the picture,
usually jittering quite rapidly. This type
of interference may also cause a color
picture to (temporarily) revert to black-
and-white. There may be squawks in
the sound. That happens at irregular in-
tervals and lasts only about 15—30 sec.

The cause is simple: You're picking
up the high-powered FM transmitter of
a passing police car. That signal is often
in the 40—50-MHz band, and will be
picked up directly. by the TV set’s IF
stages. In some cases, tuner cross-

modulation will cause beats to get
through to the IF. Ordinarily, that will
happen only when the police cruiser is
transmitting within about Y4 mile of the
antenna and in front of it. It doesn’t
happen often enough to be really
annoying, but many viewers want an
explanation.

A similar kind of interference can be
generated by nearby CB or amateur
radio transmitters. You'll also get a her-
ringbone pattern, but the audio may be
a littler clearer. A good high-pass filter
installed at the TV set’s antenna termi-
nals will usually clear up the problem.

The Fake-Outs

A confusing kind of trouble can be
caused by faulty power supplies in home
antenna boosters, master antenna sys-
tems and even CATYV line amplifiers.
That is not, strictly speaking, ‘‘noise,”
but is due to hum-modulation of the RF
signal. The same symptoms can be pro-
duced by a heater-cathode short in the
RF amplifier, mixer tube, or even the

FIG. 6—IGNITION NOISE from vehicles without
suppressors may cause this.

FIG. 7—FM TRANSMITTERS in police cars
cause occasional interference.

FIG. 8—S-BENDING in picture due to hum
modulation of RF signal. Low-value capacitor in
a booster caused distortion.

FIG. 9—WHITEOUT caused by severe hum
modulation. An open-filter capacitor in antenna-
booster power supply was source.

IF tubes. Also, AC ripple in the power
supply to RF stages in transistor TV sets
will cause that problem.

In mild cases, the picture will show
severe S-bending. as in Fig. 8. If the
hum is bad enough, half of the screen
may be blacked out or whited out as in
Fig. 9. Again, try a different TV set. If
it shows the same symptoms, the trouble
is in the input signal. Rabbit-ear anten-
nas can be used in secondary areas, or
any place where you can get even a bad
picture on them. However, if the picture
is clean with no hum bars. the trouble
isn’t in the set itself.

In some cases the picture will not
show hum bars without an input signal;
disconnecting the antenna leaves a
clean raster. Of course, if you can see
hum bars without the antenna, then the
problem is definitely in the set.

Tube-type boosters generally have
the power supply in the top unit. So, if
it shows either 60-Hz or 120-Hz hum,
lower the antenna. Solid-state boosters
usually have the DC power supply in
the bottom unit, making things much
easier. Figures 8 and 9 were taken from
sets with solid-state boosters. In Fig. 8§,
the filter capacitor was low in value; in
Fig. 9. the capacitor was completely
open.

Master-antenna systems, with full-
wave bridge rectifiers or full-wave
rectifiers in their DC power supply, can
produce a 120-Hz ripple in the picture.
At times, that will make two dark bars
across the picture similar to hardware
noise but quite a bit sharper and more
distinct.

If the fault is in one of the line
amplifiers, all TV sets fed from that
amplifier will be affected. If the fault is
in one of the head-end amplifiers at the
antenna, all sets in the system will be
affected. If tube amplifiers are still
used, heater-cathode shorts in any of
the amplifier tubes will cause a 60-Hz
hum bar to appear on the screens of all
sets after that amplifier.

When you see any of those particular
symptoms in a TV picture, check out
the antenna and any external noise.
That can save hauling a set to the shop
only to find it works perfectly. R-E



THE ALL-IN-ONE HOME RADIO-PHONO-
graph console began to give way to
separate audio components just about
30 years ago; and today, almost anyone
who wants a high-quality music repro-
duction system at home will select either
a set of individual components or, at
the very least, a group of components
chosen by a single manufacturer and
sometimes referred to as a compact
system. For those who choose separate
components, the number of possible
combinations and choices is awesome.
And even if the neophyte chooses a set
of components in which each element is
compatible with every other one, the
problem of correct or optimum interface
still looms.

System options

The simplest stereo component sys-
tem, both in terms of hookup and in
terms of ultimate use is one that uses an
integrated receiver as its central com-
ponent. The components of a basic sys-
tem using a receiver are shown in Fig.
1. The receiver includes three basic
sections, each of which might also have
been purchased as a separate compo-
nent: a tuner (usually AM and FM), a
preamplifier control section (that com-
bines the needed extra amplification re-
quired for phonograph record reproduc-
tion and the controls and switches re-
quired for program selection and signal
processing), and a power amplifier that
further steps up the signals to directly
drive a pair of loudspeakers.

Since all three sections of a receiver
can be built as separate components, it
follows logically that another approach
to component assembly would be to
purchase a separate tuner and a separate
integrated amplifier (which combines
the preamplifier/control circuitry and

EI=EIRSITER

The Ins & Outs

Of Interfacing
System Components

If you're the owner of a stereo system using separate
components, here’s the way to get it all together.

(D)

L

TURNTABLE

RECEIVER

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

SPEAKER(S)

FIG. 1—BASIC HI-FI éYSTEM uses a receiver as its main component. The receiver contains the tuner,

preamplifier, and power amplifier.

the power amplifier circuitry on a single
chassis). A diagram illustrating the
basic hookup using those two main
components plus a variety of possible
program sources is shown in Fig. 2.

Finally, the most elaborate approach
to component-system assembly, shown
in Fig. 3. uses a separate tuner, a
separate preamplifier/control unit, and
a separate power amplifier. Such sys-
tems generally cost the most (for a
given level of system-power and control
features) but also offer a great degree of
flexibility and the oportunity to up-
grade one element of the system at a
later date without having to discard all
of the electronic componentry of the
system.

Matching the electronics

In the case of a system that uses a re-
ceiver as its central component, there is
little or nothing that the user need do
about interface between the integrated
sections of that receiver. You hope that
the designers and manufacturers will
have seen to it that when you switch

from one program source to another
(e.g. from phono to tuner), loudness
levels will not change dramatically, nor
will signal-to-noise ratios or overall dis-
tortion levels. If, however, the system
involves a separate tuner, plus an in-
tegrated amplifier (Fig. 2), or a pre-
amplifier and amplifier (Fig. 3), it is ad-
visable to consider the input-level/out-
put-level relationships of the different
components.

If the tuner is equipped with its own
output-level control, then you can
easily adjust the tuner output levels so
that they match the input-level require-
ments of the integrated amplifier or the
preamplifier. Let’s illustrate with a
couple of examples. Suppose that an in-
tegrated amplifier has a tuner-input
sensitivity of 150 millivolts (stated in
the specification sheet for the product)
for rated output. This means that, with
the volume control fully clockwise on
the amplifier, a signal input of 150 milli-
volts applied to the tuner-input jacks
will produce full rated power into the
speakers connected to the amplifier.
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Now suppose that the tuner being
used is equipped with its own output-
level control and that with that level
control turned fully up. the tuner-signal
output level will be 1.0 volt. If you were
to operate the tuner with its control to
maximum, the chances are very good
that you would have to lower the master
volume control on the amplifier to a
point where other program sources,
such as phonograph cartridge. would
sound too quiet when switching over to
them. On the other hand. if you turn
down the level control on the tuner too
far, you will find that you have to turn
up the master volume control on your
amplifier to too high a setting, thereby
increasing residual noise and hum levels
and again requiring readjustment (this
time downward) of the control when
switching to other program sources.

The ideal setting of the tuner’s output-
level control is somewhere between
those two extremes, and a good way to
determine just where that is is to ex-
periment by switching to the other
most-often used program source
(phono, in most cases) and adjusting
the tuner’s level control until the loud-
ness level from records or FM broad-
casts is virtually the same.

It follows that if the separate tuner
you intend to buy is not equipped with
a level control of its own, you should
attempt to purchase a tuner whose
rated output is not greatly in excess of,
or less than, the rated input sensitivity
of the associated amplifier or preampli-
fier. The same rule applies to the pur-
chase of a tape deck, if such a deck is
not equipped with its own output-level
controls. Don't confuse record-level
controls on a tape deck with output-
level controls. The former are, of
course, present on even the least ex-
pensive tape decks, while the output-
level control is generally found only on
medium to higher priced machines.

Phono cartridge selection

The most important, and most often
used program source in any stereo high-
fidelity system remains the phonograph
record. To be sure, the LP vinyl record
of today is but the forerunner of possible
digitally recorded, optically tracked
discs of the future; but for the moment,
at least, selection and proper installation
of a phonograph cartridge is of vital im-
portance in assembling any hi-fi com-
ponent system. And while choosing a
phono cartridge to suit your. system in-
cludes intelligent selection of its output-
level rating, there are many other criteria
by which a phono cartridge should be
judged.

Let's take a look at the simpler pro-
blem of output levels first. Moving-
magnet cartridges (the type most widely
used in hi-fi systems) will have rated
output levels ranging from about 1.0 to
5.0 millivolts or even a bit higher for a

TURNTABLE

SPEAKER(S)

®ece000d
INTEGRATED AMP

FIG. 2—INTEGRATED AMPLIFIER contains preamplifier and power amplifier. In this case, the tuner is

an additional component.

TURNTABLE

TAPE DECK

AM/FM TUNER

PREAMP AND CONTROL CENTER

SPEAKERS

9000000
POWER AMPLIFIER

FIG. 3—THE MOST VERSATILE hi-fi system consists of a separate tuner, amplifier, and preamplifier.
That approach lets you upgrade any individual portion of the system.

reference groove-modulation velocity
of 3.54 cm-per-second. The specifica-
tions given for an integrated amplifier
or a preamplifier will include a phono-
input sensitivity. If that sensitivity is
referenced to full output of the compo-
nent, it may range from around 1.0 to
3.0 millivolts.

In choosing a phono cartridge. it is a
good idea to choose one whose nominal
output is somewhat higher than the
rated sensitivity of the phono-input
stage of the preamp or amplifier with
which it will be used. If the nominal
output of the selected cartridge is less
than the rated input sensitivity of the
component to which it is connected,
you may have difficulty driving the sys-
tem close to its rated output and may
find yourself always turning up the
master volume control of the amplifier
close to its highest setting.

There is another aspect to this

matching problem that should be con-
sidered, and that is the matter of pos-
sible phono-stage overload. If you
select a cartridge having an output that
is too high, it is possible that when
peaks in a musical selection are traced
by the stylus, the output of the cartridge
may be so great as to overload the low-
level input stages of the preamplifier
circuitry.  Typically, the loudest
moments in a recording may be 20 or
more dB greater than the nominal levels
of that same recording. With today’s
greater dynamic ranges of recordings
recorded from digital master tapes, or
by the popular direct-to-disc methods,
the differences between average levels
and peak levels may even be greater: 30
or 40 dB. A change in level of 30 dB
represents a voltage difference of around
30 to 1, so that a cartridge having a
nominal output rating of 3 millivolts
may well deliver 90 to 100 millivolts



under peak-signal conditions. It is im-
portant that the preamplifier or amplifier
selected for use with such a high-output
cartridge be able to handle such high-
input voltages without producing over-
load distortion.

More important than the level match-
ing of a phono cartridge to its as-
sociated electronic equipment is the
proper loading of that cartridge. Most
phono-input stages provide a resistive
termination for moving magnet cartridges
of 47.000 ohms., a value that is perfectly
suitable for 999 of currently available
moving magnet pickups. However, that
type of cartridge also requires a very
specific amount of capacitance to be
placed across each channel output pair
of terminals. The value of that capaci-
tance may range from a low of around
100 pF to a high of 600 pF or more per
channel.

Although the manufacturer of the
cartridge nearly always specifies the
optimum value of capacitance with
which his product should be loaded.
few users bother to insure that the
cartridge is properly loaded capaci-
tively. Yet the variation in response,
particularly at the high-frequency end
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FIG. ——A PHONO CARTRIDGE must be prop-
erly loaded to obtain optimum response. The
frequency-response curve shows the effect of
too little (top curve) and too much (bottom
curve) load capacitance.

of the spectrum, that can occur because
of errors in cartridge loading can be
quite severe, as illustrated in the fre-
quency-response plots of Fig. 4. The
upper curve shows a severe peak in the
high-frequency response of a cartridge
that requires 500 pF of loading capaci-
tance per channel but has only 100 or
150 pF of capacitance across its ter-
minals. The center curve is for a
properly terminated cartridge while the
low curve. which shows a sharp at-
tenuation of high frequencies, is for a
cartridge which required only 200 pF of
loading capacitance but which was
loaded with more than 500 pF of capaci-
tance per channel.

The audio cables normally supplied
with turntable systems have a given
number of picofarads (pF) of capaci-
tance per foot, and most users of turn-
table/cartridge systems rely solely upon
the cable-associated capacitance to
properly load their cartridges. Capaci-
tance per foot may vary greatly, how-
ever, from one type of shielded audio
cable to another. More often than not,
the retail salesperson will not be able to
tell you how much capacitance is being
contributed by the included audio
cables, but that information is now
more often found in the owner's manual
that accompanies your turntable.

If the information cannot be obtained
from the owner’s manual or by writing
a letter to the manufacturer of the turn-
table system, the only alternative is to
purchase or borrow a low-cost capaci-
tance meter. The Heath Company offers
an inexpensive RLC Bridge, model IB-
5281, in kit form for under $40.00. Be-
sides enabling you to read values of
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FIG. 5—THE TAPE-MONITOR CIRCUIT is actually a point of access to the signal path within the pre-
amplifier. Although originally used for connecting a tape deck, many signal processors and add-on

accessories are connected to the hi-fi system at

prdies
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this point.

capacitance from 10 pF to 10 4F, it can
also serve as an accurate bridge for
measuring inductance and resistance.

To measure the capacitance of audio
cables and internal pickup-arm wiring
(the two must be considered together,
as one overall loading value of capaci-
tance) be sure to remove the cartridge
from the pickup arm and make certain
that there is no continuity between the
outer shield and the inner conductor of
the audio cable/pickup arm wiring. In
most cases, the small amount of parallel
capacitance that exists at the phono in-
puts of the amplifier or preamplifier can
be ignored, but if you want to add that
amount in to your calculations, this low
value of parallel capacitance can be
measured separately and added to the
results obtained when measuring the
combined audio cable/pickup arm wiring
capacitance.

If the total capacitance-per-channel is
less than the amount required for proper
cartridge loading, it is a simple matter
to wire a fixed capacitance across the
input jacks of the preamplifier or ampli-
fier to make up the difference. If the
total capacitance measured is greater
than that required for your cartridge,
you may be able to obtain audio cables
having lower capacitance-per-foot than
the cables supplied, or you may be able
to shorten the cable lengths between
the turntable system and the phono in-
puts on your preamplifier or amplifier
or receiver. If that is not possible, your
only remaining alternative is to pur-
chase a cartridge whose capacitance-
loading requirements are consistent
with the minimum loading capacitance
which you are able to achieve with your
existing cables and turntable.

Room for expansion—the tape-moni-
tor switch

Originally intended as a simple cir-
cuit-interruption point so that a tape
deck could be interposed in the signal
path of a high-fidelity component sys-
tem, the tape-monitor circuit on your
amplifier, preamplifier or receiver has
become an important access point to
the system. It is at this access point that
a growing variety of add-on components
can be connected, thereby increasing
the effectiveness of the system itself. In
another article in this series, we will ex-
amine the many accessory items that
can be connected to a hi-fi system via
this useful circuit point and unscramble
the mystery of which of the many signal
processors goes ahead of which other
ones. For the moment. however, it is
important to understand just how a tape
monitor in/out system works and where
it is positioned in the signal path.

As shown in Fig. 5, the tape monitor-
circuit or circuits (some receivers and
amplifiers may have two or even three
such complete circuits) is nothing more

continued on page 111
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SINCE SHURE BROTHERS INTRODUCED THEIR
popular ¥-15 Type IV cartridge a couple of
years ago, the design innovations incorporated
into that pickup have been praised by audio
testers and consumers alike. That state-of-the-
art cartridge now carries a suggested retail
price of $165.00—a price that even the afflu-
ent audiophile may find a bit beyond his
reach.

More recently, Shure announced their M97
ERA IV series of more moderately priced car-
tridges. All the models in this series incorpo-
rate many of the design innovations previously
found only in the company’s ¥15 Type I'V. The
top cartridge in the new series is the model
M97HE, shown in Fig. 1. Two of the features
carried over from the Type I'V design into all of
the M97 cartridges are a viscous-damped
dynamic stabilizer (visible in the photo of Fig.
1) and a telescoped stylus-shank structure.

The viscous-damped dynamic stabilizer
minimizes or completely eliminates record-
warp related problems such as fluctuating
tracking force, groove skipping, cartridge bot-
toming, signal wow, and even amplifier or
speaker overload, according to Shure Brothers.
The entire stabilizer, suspended from two vis-
cous bearings, acts much like a shock absorber
to maintain a constant cartridge-to-record dis-
tance and uniform tracking force, even on
severely warped records. In addition, the vis-
cous-damped stabilizer tends to attenuate pick-
up-arm/cartridge resonance effects. A second
benefit derived from the stabilizer is its ability
to discharge static build-up on record surfaces
while sweeping away dust particles. A line
drawing of the dynamic stabilizer used in the
cartridge is shown in Fig. 2.

A unique telescoped-stylus shank, as illus-
trated in Fig. 3, is standard on the M97HE
cartridge. According to Shure, that tele-
scoped-stylus shank structure reduces effective
mass of the stylus assembly without sacrificing
strength, and thereby helps to improve tracka-
bility in the mid- and high-frequency range.

The hyperelliptical stylus used in the
MO97HE is also carried over from the Vi35
Type IV design and, again according to Shure,
is designed to provide an optimized contact
area within the record groove to reduce both
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‘harmonic and intermodulation distortion.

Another new and important feature of all
the M97 Series cartridges is the stylus protec-
tion provided by the viscous-damped stabilizer,
as well as a new development called the Side-
Guard. The stabilizer protects the stylus
against vertical impact, while the Side Guard,
shown in Fig. 4, protects against stylus damage
sometimes caused by sliding a cartridge across
the surface of a record or by hitting the edge of
a record. If that happens to the M97HE car-
tridge, the entire stylus assembly withdraws
into the stylus housing before the stylus is bent
or distorted.

Lab measurements

For our tests of the Shure M97HE car-
tridge, we mounted it in an SME 3009
Improved pickup arm. We chose a tracking
force of 1 gram but it should be noted that to
achieve that downward tracking force it is nec-
essary to calibrate the system for 1.5 grams.
That is because the action of the dynamic sta-
bilizer in effect subtracts 0.5 grams from the
downward force, for a net tracking force of 1
gram.

We found that flattest frequency response
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MANUFACTURER'S PUBLISHED SPECIFICATIONS

Frequency Response: 20 Hz to 20 kHz (no tolerance given). Channel Separation, 1
kHz: Better than 20 dB. Stylus Tip Type: hyperelliptical. Tracking Force Range: 0.75
to 1.5 grams. Output at 3.54 cm/sec, 1 kHz: 4.0 millivolts. Optimum Load Resistance:
47,000 ohms. DC Resistance: 1550 ohms. Inductance: 700 millihenries. Cartridge
Weight: 6.4 grams. Suggested Retail Price: $112.50

(shown in Fig. 5) was obtained under those
conditions with a capacitance load of 300 pF in
addition to the usual 47,000 ohms of resistive
loading. The frequency response of the
M97HE, as measured using a CBS Test
Record (STR-130) was totally free of any
major irregularities in the audio range and var-
ied by no more than +0.5 dB and —1.0 dB
from 20 Hz to 20,000 Hz.

Additional major performance measure-
ments are listed in Table 1. Besides the mea-



surements shown, we were anxious to deter-
mine the benefits, if any, of the dynamic stabi-
lizer. For those experiments, we used a CBS
STR-120 test record. The M97HE cartridge
was once again mounted in the SME pickup
arm and, with that combination, arm/cartridge
resonance occurred at around 8 Hz or so.
When resonance was hit, it was clear that the
arm/cartridge combination exhibited a signifi-
cant amount of vertical oscillation (as would
any arm/cartridge combination) when the dy-
namic stabilizer was pivoted out of the way and
not used. When that section of the test record
was played again, with the dynamic stabilizer
in place, it was equally clear that the amount of
vertical vibration of the arm/cartridge combi-
nation diminished considerably. Since it was
not possible for us to measure those differences
quantitatively we rely upon information sup-
plied by Shure regarding the actual reduction
of arm /cartridge resonance. Figure 6, supplied
to us by Shure Brothers, shows what happens
with and without the dynamic stabilizer. The
lowered output (solid line) indicates that the

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Shure Brothers Model: MSTHE
PHONOGRAPH CARTRIDGE MEASUREMENTS
R-E ‘R-E

Measurement Evaluation

FREQUENCY RESPONSE (Hz-kHz, + dB) 20-20, +0.5,—1.0dB  Excellent
See Fig. 5

STEREO SEPARATION
Separation, 1 kHz (dB) 25 Excellent
Separation, 10 kHz (dB) 25 Superb
Separation, 30 kHz (dB) N/A N/A
CHANNEL BALANCE, 1 kHz (dB) 0.5 dB Excellent
TRACKABILITY MEASUREMENTS
Stylus velocity at 1 kHz (cm/sec.) 30 Excellent
Stylus velocity at 10 kHz (cm/sec.) N/A N/A
COMPONENT MATCHING CHARACTERISTICS
Output level, 1 kHz, 3.54 cm/sec. (mV) 4.0
Optimum load impedance (ohms) 47K ohms, 300 pF
Tracking force range (to grams) 0.75t0 1.5
Cartridge weight (grams) 6.4
OVERALL PHONO CARTRIDGE RATING Excellent

dynamic stabilizer reduced the amplitude of
oscillation at resonance. Conditions of the test

were the same as those conducted in our own
laboratory and, since we observed the same
sort of improvement as is depicted in this
graph, we are willing to accept Shure’s results
insofar as to the degree of improvement.

The trackability of an M97 HE has also been
plotted by Shure Brothers, as shown in Fig. 7,
across the entire audio spectrum as well as in
the sub-audible spectrum in terms of peak
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TABLE 2

OVERALL PRODUCT ANALYSIS

Retail price $112.50

Price category Medium/High
Price/performance ratio Excellent
Styling and appearance Excellent
Sound quality Superb
Mechanical performance Excellent

Comments: Since the M97HE cartridge is basically a “'spin off’’ from Shure Brothers' higher-priced

V-15 Type IV pickup, we were interested in finding out how the lower-priced unit
compared, in terms of sound reproduction and mechanical characteristics, with the
higher-priced predecessor. Frequency response characteristics proved to be virtually
the same and, in blindfold listening tests we and our invited listening panel were
hard-pressed to tell which cartridge was which. Only when we compared measured
trackability did we find any substantial differences between the two cartridges. The
V15 Type IV, as might be expected, did a bit better in that regard, being able to handie
higher velocities at 1.0 gram than the M97HE was able to do at 1.25 grams of down-
ward tracking force. There are few records, however, where those differences would
show up audibly. The fact that Shure was able to incorporate their dynamic stabilizer
as well as their low-mass ultra-rigid stylus cantilever construction in this lower-priced
cartridge makes it a very worthwhile investment for those audio enthusiasts who can’t
quite afford Shure's top-of-the-line unit.

B THEORETICAL RECORDED VELOCITIES
o ACTUAL MEASURED RECORDED VELOCITIES

velocity at the stylus tip. Trackability shown is
for a downward tracking force of 1 gram. The
ability to track high-recorded velocities is

100
70

shown by the solid-line curve in the diagram.
Theoretical and actual measured maximum

40

recorded velocities are also shown and, at a
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l-gram tracking force, it will be noted that
there are still some high-energy high-frequen-
cy peaks that cannot be successfully tracked.
As Shure points out, however, at slightly high-

er forces, (maximum recommended force is
1.5 grams), even more of those unusually high-
velocity groove modulations can be successful-
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Summary
In our listening tests, we were pleased with
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the uncolored and clean sound delivered by the
Shure M97HE cartridge playing a wide vari-
ety of lately-made digitally mastered discs.
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The M97HE offers many of the benefits of the
more expensive V15 Type IV and the only sac-
rifice that seems to be inherent in choosing the
lower-priced cartridge is somewhat lower ulti-
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mate trackability for a given downward track-
ing force. Our own evaluation of this new car-
tridge suggests that it merits an R.E.A.L. rat-
ing of Superb. R-E
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AUDIO AMPLIFIER

Little IC’s can solve big problems. This uA783 is a dandy
audio amplifier with a thousand-and-one applications.

JIM ESSEX

WHEN MANUFACTURERS ANNOUNCED
the early ‘‘microamplifiers’’—about 15
years ago—we thought the millenium
had come. Yet, compared to today’s
offerings, they left a lot to be desired. I
recall my first experiment, still, with
some trepidation.

I had a huge heat sink whose giant fins
literally leaped out in all directions; and
although the “*‘module’’ itself was about
the size of a large overcoat button, we
thought miniaturization had at last come.
It would put out about 1¥% watts at about
the same figure of distortion (1%2%),
which jumped up to 5% if you pushed it
for three watts!

The power supply was mounted on a
separate chassis and left a lot to be de-
sired, considering that extreme filtering
was necessary with a hefty *‘back-up™
in available power. When you consid-
ered—all that just to drive that seem-
ingly insignificant *‘button’'—you won-
dered if we were really heading in the
best direction. Now we know. For, ar-
chaic as it first appeared, the button has
given way to ‘‘chips’’, and the results
are more than pleasing.

Look at Fairchild's pA783 IC. for
example. In one small, 12-pin, power
package less than an inch long and
quarter-inch wide and the thickness of a
wafer, they’'ve packed a 9-watt capa-
bility! And the total harmonic distortion
is only 0.3%! What does this mean to
music lovers? It means that compact re-
cord or tape players are within your
reach, now!

For amateur musicians who play an
instrument and have become tired of the
perennial *‘pick-up’’ cord running from
your guitar or whatever, you can
have the whole package, conceivably,
mounted in the instrument. The largest
thing about it would be the ‘‘heat sink™’,
and even that can be reduced to manage-
able proportions by using a good-quality

82
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FIG. 1—TV AUDIO OUTPUT didn’t deliver an ade-
quate signal. | replaced it with the circuit in Fig. 2.
Just clipped out the old and wired in the new at
the X's.

*Rp, C3 & C7 SEEFIG. 3 —

FIG. 2—SIMPLE AUDIO AMPLIFIER BUILT
around the wA723. It can also be used in chil-
dren's phonographs and almost anywhere else
a high-level input is available.

copper plate. Either form a **U"" affixed
to each tab, or bolt it to a frame as part of
the PC-board support. (In TV chassis,
I have seen ordinary aluminum plate—
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FIG. 3—USE THIS TABLE TO determine values
for C3 and C7 in the circuit of Fig. 2.

about 1/16" thick—connecting the tabs
to the chassis itself for an adequate heat
sink.)

Be careful when soldering to the lugs.
260°C is maximum, and if the IC is
wired, be sure to choose light wire. I
had occasion to hook one up (similar to
wA783) in a portable B & W TV that was
having difficulty delivering adequate
output. [ had had no experience with the
new IC’s, so I used available wire. It
proved too “‘stiff’’ and, through vibra-
tion and handling, the input clip was
soon broken. But the ‘‘heat sink™
worked. That was made merely by
bending the clip under a nearby screw.
That dissipated the heat into the chassis
adequately. The circuit replaced is
shown in Fig. 1. I replaced it with the
wA783 circuit shown in Fig. 2.

With this versatile IC, other applica-
tions will no doubt come to mind. In my
case, a once tired-sounding TV has been
enhanced with a minimum of trouble.
And I'll know what to do with that next
portable record player which needs a
““lift.”” Remember, existing loudspeak-
ers can be used, as this IC works su-
perbly into any standard 8- or 16-ohm
speaker. R-E
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The @ HITACHI Line of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by A Two-Year Warranty
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Hitachi Oscilloscope V-302
DC-30MHz dual-trace

1. TV sync-separator circuit

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

3. Signal delay line

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input

(Intensity modulation)

o
N

* 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 convenient for measuring
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 adjusting
bright-line inclination caused by terrestrial
magnetism.

¢ Z-axis input provided-possible to use as CRT
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).

4. X-Y operation e Panel layout with color-coding of respective

(Also available in single-trace) functlons:

HITACHI V-302 & V-152

Put a proven Hitachi dual-trace 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. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace 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 of experience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
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.

Hitachi Oscilloscope V-152

Mormal Price
O] V-152B 15 MHz Dual Trace $735* _ Call For DC-15MHz dual-trace
O V-302B 30 Mhz Dual Trace $995* |Special Introductory
*Probes included. Price Offer 1. TV sync-separator circuit 4. Sweep-time magnifier (10 times)

5. Trace rotation
6. Z-axis input
(Intensity modulation)

2. High-sensitivity 1mV/div
(5MHz)
3. X-Y operation

Hitachi...The measure
of quality.

(Also available in single-trace)

.

THE TEST EQUIPMENT SPECIALISTS e
& TOLL FREE HOT LINE A o
800-223-0474 ADV o=

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-63?-22£Ecm
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new ideas

AUTOMATIC LIGHT CONTROLLER
FOR CARPORT

MY WIFE WORKS EVENINGS AND GETS
home well after dark. Because no one is at
home to greet her upon her return, we
used to leave the carport light on for
many energy-wasting hours, just so she
could avoid tripping over bicycles or step-
ping on the dog’s tail when she returned
in the evening.

To save my marriage—and conserve
electricity—I devised the following cir-
cuit. It is simply a 555 timer IC, operat-
ing in the one-shot mode, that is triggered
by light striking photoresistors. These
normally have a resistance of several
megohms but, in the presence of light,
that resistance drops to several hundred
ohms, permitting current from the six-
volt source to flow in the circuit. The
R-C combination shown gives an on-time
of about two minutes. Photoresistors PC3
and PC4 are mounted at headlight-height
on the carport wall (one for each of our
two cars).

Now, when my wife pulls into the car-

G VOLT SUPPLY

port at night, the headlights illuminate
the photoresistor, and the timer starts.
That actuates a relay, RY1, in parallel
with the carport light switch. and the
lights are turned on long enough for her
to get safely into the house. The lights are
automatically turned off when the timer’s
two minutes are up.

We also have a push-button switch
mounted inside the house and, when we
go out at night, that allows us to turn on
the outside lights to see our way out to
the car, knowing they’ll turn themselves
off after we've left.

Photoresistors PCl and PC2 are
mounted on the outside of the house
where they are in the sun much of the
time. That keeps the timer from trigger-
ing during daylight hours. Resistors R1
and R2 establish the thresholds for prop-
er on/ofl control.

My unit has been in service for over a
year and has not given me any problems.
I've also installed quite a few of these for
friends, and they are pleased as can be.

All the components used are stock
items.—Ronald Picard

555

PC|-PC4 RAD|O SHACK
276-116 OR EQUIVALENT

INDOOR

CARPORT
LIGHT

SWITSH

CARPORT
LIGHT

1T VAC

FIG. 1

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003




NOW! A MINIATURE TELEPHONICS SYSTEM
EVEN MA BELL DOESN'T MAKE AVAILABLE.

The unique Finger Fone brings you
advanced solid-state wizardry, with
hands free conversation,
speak and listen without lifting a
finger. The total communications
instrument for home and office.

total

Imagine you're a design engineer.
You've just been assigned to come up
with a smaller, _ simpler-to-use, more
streamlined telephone with basic mem-
ory that can handle 99% of the ways
people actually use a phone on a day-
to-day basis.

You have a research laboratory with a
support staff at your disposal. Plus
access to the latest transistors, memory
chips, and microprocessors. And you
are given only one limitation: Keep the
consumer's cost under $100.

Now, since you're something of a
maverick, your mind is not trapped in the
right way /wrong way syndrome. And
you were too independent to take that
job with the Bell System a while back.
Because you didn't want all your ideas
to come out “Bell-shaped. "

THE ANATOMY OF DESIGN

So you set to work — but not with
wires, bells and whistles. Because your
approach is different: You're going to
discover how people actually use a tele-
phone today and then design the instru-
ment from the outside in, basing your
conception around real communication
needs in a way quite unlike anything
ever before achieved.

INTRODUCING THE FINGER FONE

When you're finished, you realize
you've come up with a minor revolution
in design! Your new instrument is actu-
ally a miniature telephone: the entire unit
measures a scant 2% " wide, 8% " long,
and 2%" high (at the speaker end),
scarcely any bigger than the handset on
an ordinary phone. Your Finger Fone
has a nearly standard alphanumeric key-
board plus a couple of special benefits
we'll get to in a minute. It also has an
omnidirectional microphone, volume
selector key, automatically control the
volume of incoming wvoices, with four
LED indicator lamps to display each vol-
ume level, and even a bright red on-off
light.

What's more, it plugs into the new
miniconnector Ma Bell provides for all
its phones these days — with no addi-
tional wires for any other power source
(which make the Finger Fone unlike
those other multi-wire “speaker-phones"
that sell for more but do less).

© KERCURY 1980

Finger Fone: modular, sophisticated, smarter than your present
telephone. Comes with an ivory fascia.

WHY PICK A PHONE UP
EVERY TIME IT RINGS?

Let’s face it, your hands are often
occupied when the phone rings. So to
answer, you've got to stop at least half of
what you're doing. With a Finger Fone,
all you do is reach out and tap the “On"
key with one finger. And since you
needn't pick the instrument up, you can
place it conveniently on a desk, counter,
or table — or hang it on the wall.

MORE FINGERTIP CONVENIENCE

When Finger Fone announces an in-
coming call with its pleasant electronic
chirp, tap the "On" key and begin speak-
ing. It the caller is someone the whole
family wants to hear, simply tap the
volume control key and select one of the
four sound levels and your caller's voice
will be audible to everyone in the room.
This benefit is great for the office as
well, making it possible to replace an
ordinary telephone, separate speaker-
phone, and their complicated controls.

If you wish to speak with complete
privacy, press the volume control key for
low level volume. Yes, for strictly private
calls you'll have to hold Finger Fone up
to your ear. You won't mind, however,
because the entire unit is a mere 11%
ounces, just a featherweight more than
ordinary telephone handsets.

YOU HEAR THEM,
THEY DON'T HEAR YOU

Need to put your caller on "hold" for
a moment? Easy. Tap "hold" key. All
five LED indicator lamps will be blinking,
indicating your caller is on hold. The
other person won't be able to hear you,
but you'll be able to hear him or her.
We recommend you tell people about this
so they don't make unguarded comments
they think you can't hear. When you're
ready to resume your call, simply tap
"off" key, the LED lights will stop blink-
ing, and you can continue.

BUSY SIGNAL? FORGET IT!

Because Finger Fone automatically
remembers the most recently dialed
“busy"” number. When you want to call
that number again, tap the “RE" (Recall)
key once. Finger Fone dials the number
for you, as often as needed until you get
a clear line.

CIRCLE 55 ON FREE INFORMATION CARD

WHY WAIT FOR PUSH BUTTON
DIALING?

Finger Fone is compatible in areas of
the country where push-button dialing
is already in use. But if you live in the
30% or so of the country where only
rotary-dial phones can be used, wait no
longer. Finger Fone automatically con-
verts from musical tones to rotary-dial
signals. This way, you can have the
speed and advantages of push-button
dialing without waiting for your local
phone company to install central equip-
ment.

NOW AVAILABLE AT INCREDIBLE
LOW COST

Finger Fone costs only $79.95 com-
pared with prices of similar-looking tele-
phones (but not similar in performance)
costing $109, $130 or more. Want two?
Then it's only $74.95 each: Three? Save
even more at $69.95 each. Add a $2.50
charge to your total order for insured
shipping, and if you live in New Jersey,
include 5% tax.

MONEY-BACK GUARANTEE

You can try one or more Finger Fones
in your own home for 30 days, protected
by our unconditional money-back guar-
antee. If you're not satisfied with Finger
Fone for any reason, simply return it
(insured) for a full refund, no questions
asked. Finger Fone is also covered by
a 1-year parts and labor guarantee.

To order Finger Fone, call toll-free
now. We're open 24 hours a day. You
can charge it on Master Charge, Visa,
American Express, Carte Blanche or
Diners.

800-526-2801
800-257-7850

In New Jersey, Call: 800-322-8650
N.J. residents please add 5% sales tax.

You can also mail your order with check
or money order to:

INTERNATIONAL SALES GROUP

me3lcUxY

THE IMAGINATION PEOPLE®
Dept. RE11
Mercury Bldg., 404 Madison Avenue
Lakewood, NJ 08701
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How to modify the full-scale reading of an existing meter.

Plus two new nifty catalogs.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

SEVERAL OF YOU HAVE RAISED QUESTIONS
recently about analog meters. It would
seem that in these days of digital meters
of all types, folks forget the basics of the
old meters—how to use them, change
their ranges, and so on. So perhaps it is
time for a quick review. As we do that,
keep in mind that the same principles
apply equally to digital meters.

A voltmeter is a high-resistance device
that measures the difference in voltage
between two points. It is connected in
parallel with the circuit as shown in Fig.
1-a. Note that if the voltmeter had a low
resistance, most of the current would flow
through it and not through the load—in
the process it would probably burn out
the meter.
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An ammeter is a low-resistance device
that measures the amount of current
flowing through it. It is connected in
series with the circuit as shown in Fig.
1-b—in other words, the circuit must be
“broken” to insert the ammeter. Note
that if it had a high resistance, it would
“use up” most of the power, leaving little
for the load.

So far, so good. Now let’s see how to
change the range or sensitivity on those
meters. For our present purposes, we will
keep it simple and not get involved with
internal multipliers and shunts. We will
do what we can without taking the meters
apart.

First, consider the voltmeter. Compare
Figures 1-a and 2-a and notice that we
have added a resistor in series with the
meter. One way of thinking of that circuit
is that the resistor “uses up’ some of the
voltage. The higher the resistance, the
lower the meter reading or, from the oth-
er viewpoint, the higher the full scale
reading.

For example, suppose the resistor has a
value equal to the resistance of the meter.
It will “use up” half of the voltage; that

LTS

ol

FIG. 2

is, the voltage drop across the resistor and
the meter would be equal. If the applied
voltage were 10 volts DC, the meter
would read 5 volts (half the total). So, if
that meter had a full-scale reading of 12
volts DC, the combination would indicate
24 volts DC at full scale.

In that way, the measurement range of
a voltmeter can be extended.

Now, let’s look at the ammeter—actu-
ally in our work it is usually a milliam-
meter or microammeter. Comparing
Figs. 1-b and 2-b, you can see that a resis-
tor has been placed in parallel with the
meter. Recalling that a current meter has
very low resistance, the resistor, too, must
have a low value in this case. Part of the
current flows through the meter and part
through the resistor. Thus, the meter
reading is less than the actual current
flow in the circuit.

As an example, let’s say that the resis-
tor value is one-half that of the meter
resistance. Twice as much current would
go through the resistor and, so, only one-
third of the total would go through the
meter. (If the “twice as much’ and “one-
third” don’t seem to match, think it over
more carefully!) Thus, if the meter reads
30 mA, the load is actually drawing 90
mA from the battery.

Now we have extended the range of an
ammeter. What about decreasing the

FIG. 3

range of meters? Without taking them
apart, that cannot be done as easily. In
fact, your best bet is to use an ammeter
(milli- or micro-) for both voltage and
current.

The circuit in Fig. 3-a shows a low-
resistance ammeter in series with a high
resistance. Resistor Ry protects the meter
from the large current that otherwise
would flow through it. It does pass a small
current that the meter measures. What
we have done, in effect, is to make a volr-
meter inside the area in the dashed box in
Fig. 3-a.

Remember that we are dealing with a
DC circuit and the current and voltage
are proportional: E=1XR (Ohm’'s law).
For that reason, you can read the current,
plug the values of I (current) and R (re-
sistance) into the formula, and determine
the voltage. If this is to be a permanent
set-up, you can re-mark the meter scale in
volts and thereafter read it directly.

Note that the full-scale reading can be
made anything you wish simply by ad-
justing the value of resistor Ry. You can
have a millivolt meter or a kilovolt meter
or anything in between.

Next, let’s make a very-low-range cur-
rent meter. It can be done as shown in
Fig. 3-b. A low resistance, Ry, is placed in
series with the circuit and there is a small
voltage drop across it. All we have to do is
measure that voltage drop and apply the
values to Ohm’s law to find the current.

Since the purpose is to measure small
currents with “big” meters, it is probable
that you will be dealing with voltage
drops in the millivolt range. If you have a
suitable millivolt meter, use it, but likely
you will have to build one as discussed
above and shown in Fig. 3-a. Again, you
can letter on an appropriate scale.

As you move into the changing of
meters, be aware that there are formulas
for determining meter and resistor values
for any particular application. A word of
caution: If you want to determine the
resistance of a meter, do not slap an ohm-
meter indiscriminately on the meter ter-
minals. That is a good way to burn it out.
Use indirect-measurement methods or
trial-and-error experimentation for the
external resistors. The latter method will
work well if you keep in mind the funda-
mentals outlined above.

There are, of course, many other ways
to change the range of meters. The most
effective involve changing the resistors
built into the meters themselyes. That
discussion will have to wait for another

continued on page 84



NOW SONY TEAGHES YOU
THE THEORY BEHIND

VIDEQ GOLOR SYSTEMS AT
THETOUGH OF A BUTTON.

[ts a whole new way of getting an education in color video technology—Sony-style.
The classroom is home or shop. The seat—your most comfortable. The hours—your own. The
method—five videocassettes and five accompanying booklets that make up £

a complete, self-paced learning Frogram. With Sony teaching.

1is second course in Sony’s Video Funda-
mental Series is designed for those who require a thorough back-
ground in all aspects of color theory as it applies to the video

o
Called “Color Systems,” t

industry today.

You'll see clear demonstrations that unravel the myster- §
ies of color circuitry—from cameras to CRT’. You will learn
about the equipment and signals used for testing, plus useful
techniques for troubleshooting color video systems. Each cassette
comes with its own study booklet, whose self-review questions show
you when you're on top of the material and ready to move on.

You can order a preview tape, individual tapes on a
specific subjector the entire Color Systems course in Betamax §

or U-matic format.

Course Contents: 1. Prosperties of Color. 2. Color Cam- ¥
ystems. 4. Encoding NTSC Color.

era Systems. 3. Video Display
5. Decoding NTSC Color.

Whether you own, sell or service video equipment, or have
an overall electronics background, “Color Systems” will make you
thoroughly at home in the world of color video technology.

I'm interested in learning color video technology. Please send me:
COLOR SYSTEMS SERIES—COMPLETE
(5 cassettes/booklets. customized album and binder supplied)

Betamax Eibhe T o S e $295.00
Regular Price $330.00
S matic GBI i e e e $355.00

Regular Price §405.00
INDIVIDUAL LESSONS
(Price per cassette/booklet)
Betamax Elilthr:  E R et s $66.00
Wollematic: (0 G s e e R s e $81.00
Circle lesson # and indicate quantity desired in space provided.

| 2 3 4 S

PREVIEW TAPE
Betamax I S 2 e S A i el 5 Sy e $12.50
U-matic T W i el [ Y ey i $28.00

Add appropriate sales tax and $1.75 per cassette (38.75 for complete
course) for handling and shipping. (UPS in continental U.S. If outside.
add $30.00 for Export Charges. plus Collect Freight Charges: special
handling is extra.) For phone orders, call (213) 537-4300. x331. or visit
your local SONY Video Products Dealer.

SONY COLOR SYSTEMS COURSE

visA*
-

We honor VISA and MasterCard via phone or mail.
Name

Address

City.

Zip Code

State

Phone #

VISA/MasterCard Number Exp. Date

Signature

Mail to: Sony Video Products ComTa ny. Tape Production Services.
700 W. Artesia Blvd., Compton, California 90220.

O Please send additional information.

NOTE: Tapes returnable if defective when received. Please allow two

weeks for delivery.
SONY.

Video Communications
Sony, Betamax and U-matic are registered trademarks of the Sony Corp.
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BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
R sive Sound Computer for 32-128 “One

B. Stop Sounds” (total organ presets).
3 Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

'—---*‘----n--------------'

I Wersi Electronics, Inc Wersi Organs & Kits 1

1 Dept. 21 Dept. 21 1

- = 1 1720 Hempstead Road 14104 E. Firestone Bivd. [ ]

Wersi has combined select features of y /200 e "pa 17601 Santa Fe Springs, CA 90670 §

the electronic music field, added its own S el H P Lt 1

s § Enclosedis $6. or my Demo-Package wi

creations and years of research by top ¥ {04 page color catalog ) :

engineers and musicians, to produce an g 1

incomparable line of organs. : ] : Nanta :
Space-age technology. True-to-life voic-

¢ : 7 I Address 1

ing with full drawbar system. Polyphonic § - 1

1 City State Zipi— iy

1
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SAFELY PLUG A

OUT OVERLOADING

T OMING UP SHORT

You candoit tr!anks to SGL WABER® multiple outlet strips. There are
over 100 versatile models with unsurpassed quality workmanship.

Each exceeds National Electrical Code standards and is safety
tested. Ideal for organizing your work area and having extra outlets
exactly where you want them. Over 2,000 electronic distributors carry
the SGL Waber line. Send for our free 24-page catalog, today!

SGL WABER Electric
A division of SGL Industries, Inc.
Dept. H—300 Harvard Avenue
Westville, New Jersey 08093
(609) 456-5400
IDEAL FOR
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HOBBY CORNER
continued from page 82

time. For now the information provided is
sufficient to enable you to modify meters
to fit most applications.

For AC circuits, just put a diode in
series with the meter but don’t expect a
linear scale to result.

What about digital meters? The same
methods apply except that you will have
great difficulty putting new scale mark-
ings on a digital meter!

Reader needs

A. P. Lingo of Dierks, AR is looking
for a 4-switch circuit with corresponding
LED indicator lights arranged to:

1. apply 12 volts DC to one of 4 cir-
cuits and light the LED for that
circuit;

2. remove the 12 volts but leave the
LED on when the switch is re-
leased;

3. turn off that LED when another
switch is pressed to apply 12
volts to another circuit and turn
on that LED;

4. and so on.

What is the minimum-component cir-
cuit, other than mechanical latching re-
lays, that you can design to do the job?
I'll pass it along to A.P., who will appreci-
ate your help.

Recently available

“Instruments for Testing and De-
sign”—this catalog from Global Special-
ties Corp., contains pictures, specifica-
tions and prices on their full line. If your
test/design capability can stand improve-
ment, you can get this catalog by calling
1-800-243-6077. Global even pays for the
call!

General Catalog—Fuji-Svea Incorpo-
rated (P. O. Box 40325, Cincinnati, OH
45240) stocks a wide variety of parts and
equipment. You’'ll find it all in their latest
catalog. R-E




A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY
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Are YOU prepared
for the

ELECTRONIC
EIGHTIES ...

. .. the decade that promises exciting
advances in a still-young field?

Not many are. But you could be . . .
through ETl's advanced home study
training methods. It's not an easy field
but we make it easier to learn . .. and
easier on your bank account, too.
We're a small school but we're BIG on
service and our staff is dedicated to
helping you |F you're ambitious,
qualified and eager to learn.

Select from our basic courses, career

programs or advanced courses. Mix
and match to fit your needs and goals.

Send TODAY for our FREE catalog or
for faster service, use the toll free
telephone number below, day or night.

CALL FREE DAY OR NITE
1 800 621 5809
FROM ILLINOIS 800 972 5858

AW,

< o
@ ¢ ELECTRONICS TECHNICAL INSTITUTE
= Dept. 20110

153 West Mul St.
Lancaster, Ohio 43130

Ton g 51
Ohio License
0683H

N D S OSSN D S S em
ETI Home Study, Dept. 20110 1
153 West Mulberry
Lancaster, Ohio 43130 i
Please rush FREE catalog on electronics I
opportunities and training. I'm interested in i
__Basic __Career __Specialized 0
Advanced |
i
Name [ ]
Address — i :

City/State/Zip
N BN I ED BN DN D BN BN BN BN O I B
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new. prodUC't's

More information on new products is available. Use the
Free Information Card inside the back cover.

WIRE JUMPER KIT, model WK-1, designed for
use in preparing circuits for solderless bread-
boards, is an assortment of insulated solid hook-
up wire in 14 different color-coded lengths. The
AWG No. 22 wire is precut, prestripped, and the
ends are bent 90 degrees, so no cutting, strip-
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ping, or bending of the leads is necessary. The
lengths are coordinated with the insulation color
to provide standard jumper-length identification,
and range in size from 0.1 to 4.0 inches. 25 pieces
of each of the 14 lengths are sorted into compart-
ments in a hinged-lid plastic case. Price is
$10.00.—Global Specialties Corp., 70 Fulton
Terr., New Haven, CT 06509.

SOLDER, Flowsolder Triple-Core Wire Solders,
for electronic hand soldering, feature a constant
flux-to-metal ratio to eliminate flux voids. Requir-
ing shorter iron dwell-time and lower idling tem-
peratures, a thin solder wall permits faster
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melting, flux flow, and thorough wetting. The sol-
ders are extruded and drawn to all standard
diameters from .125 to .020 inches with flux per-
centages from .5% to 4%. Available in 1, 5, and 25
pound spools.—Fry Metals, Inc., 50 Sims Ave.,
Providence, Rl 02909.

CARD GUIDES AND MOUNTING STRUTS, the
BR-20 Series, is a line of press-in plastic card
guides and extruded aluminum mounting struts
designed for installing circuit boards within cus-
tom-designed enclosures. The guides support all
Vis-inch-wide cards up to 8-inches long and they
have 60° entry channels on both ends so cards
can be inserted from either end. The grooves are
0.072-inches wide by 0.1-inches deep and the
guides bow slightly upward in the middle to stop
the cards from vibrating.
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For installation, the mounting pins are snapped
into 0.156-inch diameter holes. A 0.1-inch diame-
ter section on the pin allows easy alignment while
a 0.163-inch knob secures the guides in place.
The guides can be mounted directly on flat sur-
faces up to 0.125-inches thick. Alternately, the
guides can be mounted on TS-series struts. The
struts are pre-punched 0.292-inch thick by 1-inch
wide. Made of flame-resistant nylon material, the
guides are available in 3.42, 4.72, 5.42, 6.82, and
8.52-inch lengths. The T-struts are available in
8.12, 16.85, and 20.85-inch lengths. Prices for the
card guides are from $.27 to $.34 each; the
mounting struts are $2.65 to $4.60 each.—Vector
Electronic Co., 12460 Gladstone Ave., Sylmar,
CA 91342.

RF PROBE, the DP750P, allows the user to read
the RMS voltage value of signals from 100 kHz to
750 MHz on a wide variety of DMM’'s and VOM's
and provides a 1-volt DC output with a 1-volt
RMS input for instruments having a 10-megohm
input resistance. Features include a voltage
range from 250 millivolts P-P to 100 volts P-F and
has a break-resistant center conductor and a
heavy-duty tip (BNC pin diameter).

Other features are retractable safety-sleeved
banana plugs that fit standard banana jacks and
a 200-volt (DC and peak AC) maximum input volt-

SN
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age. Insulated female/female adaptor sleeves are
also available for use with instruments such as
the Triplett model 630 VOM. The DP750TP
comes complete with sprung hook, BNC adaptor,
IC tip and insulating tip. Price is $45.00.—Test
Probes, Inc. P.O. Box 2113, La Jolla, CA 92038.

SOLAR-POWERED LCD CALCULATOR, Stock
No. 42,928, operates on the power of normal light
and never needs batteries. It works from the light
of an ordinary light bulb and is on when the lights

continued on page 88



Good news for you and your

customers. NESDA/ISCET

rates RCA serviceability:

‘Excellent’

“The RCA CTC 108
and CTC 109 chassis
have earned the highest
possible serviceability

rating category. ..
Excelint - gb;y incor-
porating serviceabilit
features ret_luired nt
ISCET Serviceability
Rating Form.

“RCAs many years
of cooperation with
ISCETs Serviceability
Committee has helped
produce excellent

results”’

—Dean R. Mock, Chairman, NESDA/
ISCET Serviceability Committee

ISCET’s 92% (CTC
108) and 93% (C'TC 109)
ratings were good news to
us. Because they mean that
some of the most demanding
critics in the industry agree
that we’ve succeeded in de-

signing chassis that not only
give your customers a first
rate picture, but are easy to
repair too. Here are some
reasons why they think so:

All subassemblies
plug into chassis. No tools
are needed to remove chassis
(main circuit board). Just
remove the cabinet back,
unplug subassemblies and
the chassis is ready for
removal.

Roadmapping on
both sides of the board.
Although the X1.-100
chassis use single-sided
circuit boards, double
road-mapping means you
can easily trace circuits from
either side.

Circuits and
voltages directly
identified. Major circuit
areas as well as power supply
source and key pulse
voltages are labeled by name
on the board. So you can
find them fast.

That all means that
when you do have to repair
our new X L.-100 chassis, in
most cases you can fix them
quickly and easily.

And you won’t have to
waste your valuable time
trying to find out where to go
to fix what you already know
IS wrong.

Because to us that’s
what really counts. Making
your job easier and
your customers
happier.

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For vour free subseription to RCA
COMMUNICATOR, mugdsine of news
and advice for senvice technicians, wnite. RCA

Dept 1435 600 North Shermuan Drve, Indianapolis, TN 462400
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® RADIO-ELECTRONICS

BREAKTHROUGH

In Transistor Testing

IN-CIRCUIT
OUT-OF-CIRCUIT
Transistor tester Model 3R

ONLY $49.95

FAST EASY TESTING OF BIPOLAR
AND DARLINGTON TRANSISTORS
FETs, SCRs, UJTs, LEDs, DIODES and
Continuity

[ Positively identifies emitter, base and collector;
Determines whether device is pnp or npn and silicon
or germanium.

[] Completely portable with long battery life - use 4
"AAT cells.

[ Will pulse CMOS logic.

Terms: We pay shipping on prepaid orders in the

continental USA. COD, VISA/MASTER CHARGE
welcome. Phone (914) 423-7600.

Group Technology Systems, Inc.
44 Warburton Ave., Yonkers, NY 10701

Please send ________ model 3R transistor testers
at $49.95 each. [] COD. [] Check enclosed
orchargemy [ VISA, [C] Master Charge

Acc Mo Exp. Dt
Name

Address

City State Zip
New York State residents add applicable sales tax
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TEST UP TO

100 WATTS/STEREOQ
200 WATTS/MONO

e e, =
§§ w03

AUDIO POWER CONTROL 5
TPC-100 $140

Now test an amplifier or receiver's maximum
power, crosstalk, distortion, and much more.
The TPC-100's monitor output provides the in-
terconnection between the amplifier and your
test equipment. The TPC-100 distributes 2 chan-
nel audio signals into 4, 8, or 16 ohm dummy
Ipads (which are MIL grade non-inductive), or to
the external speakers.

To order, or for more information, contact:

testek

6910 HAYVENHURST AVENUE/VAN NUYS/CALIFORNIA 91406
213 786-6800
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NEW PRODUCTS
continued from page 86

are on, so there is no worry of accidental release
of power. Features include full memory function,
full floating decimal point, and easy-to-read LCD
digits. It adds, subtracts, multiplies, divides, and
calculates percentages and square roots. The
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calculator is a self-contained unit with a flip-up lid
that houses a bank of ten solar panels. It mea-
sures only 3% > 2" inches and will fit into your
shirt pocket. Price is $29.88 plus $2.50 packing
and guaranteed delivery.—Edmund Scientific
Corp., 2069-7082 Edscorp Bldg., Barrington, NJ
08007.

ELECTRONIC BLOOD-PRESSURE TESTER, /-
Health Digital 8000, is a portable and easy-to-use
instrument with three functions—systolic, dias-
tolic, and pulse. The user attaches the cuff
around the arm, switches on the indicator, and
pumps air into the cuff with the rubber ball. The

£y _
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large digital display will enable the user to read
blood pressure and pulse quickly and accurately.
This light, compact unit has a two-way power
supply; either battery or AC adapter is required.
Price is $249 plus $2 postage and insurance.—
Advance Equipment Sales, Inc., 6418 Cam-
bridge St., Minneapolis, MN 55426.

SMART DMM, model 8860A, is a 5%-digit unit
with standard multimeter functions, plus many
more made possible by the addition of two micro-
processors. One controls the analog circuitry,
making the actual measurement. An optical cou-
pler is used to pass the measurement to the out-
side processor, which then interfaces the analog
function with the front panel, processes the mea-
surement and displays the result.

The model 8860A features 2- and 4-terminal
ohms-measurement capability, manual and auto-
ranging, pushbutton DC, pushbutton ohms zero,
and two measurement modes—continuous and
single trigger. The microprocessor also provides
special functions such as offset, limits, and
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storing the highest and lowest measurement
made. The unit is equipped with an IEEE-458
interface option that is fully programmable with a
learning mode. It also has a calculating-controller
option which is a keystroke-programmable calcu-
lator with plug-in memory modules. It has 100
fully merged steps and a complete set of algebra-
ic, trigonometric,-and logarithmic functions. Price
is $1,395.—John Fluke Mig. Co., Inc., P.O. Box
43210, Mountlake Terrace, WA 98043,

SPEAKERPHONE, model KX-T1020, features a
condensor microphone that picks up sound from
all directions and an automatic switching circuit.
It hooks up to a telephone, but may require an
optional AC adaptor (KX-A07), depending upon
the area. Other features are large-button con-
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trols, a mute button that allows user to cut-off
outgoing transmissions while still receiving in-
coming calls, an LED indicator for On and Mute,
adjustable slide-volume control, and a simulated
wood cabinet. Suggested retail price is $69.95.—
Panasonic, One Panasonic Way, Secaucus, NJ
07094.

FLAT CABLE HARNESS TESTER, Mode/ 3650,
is designed for production-line testing of flat
cable harness assemblies. It can test a variety of
Scotchflex brand and related harnesses— 14 and
16-pin DIP connectors, Delta and Delta Ribbon
series connectors, 20 through 50 contact card-
edge connectors, 10 through 50 contact sockets
and 26 through 50 contact PCB transition con-
nectors. This portable, easy-to-use unit is housed
in a rugged thermoformed case and is operated
with a 9-volt battery. A test probe and LED read-
out will identify troublesome shorted and open
connectors to insure harness reliability. The test-

ar comes complete with the module, the interface
bed, 50 position card-edge interface board, 14/
16-pin DIP interface board, and related accesso-
ries. Price is $387.50.—3M, Dept. EP80-12, P.O.
Box 33600, St. Paul, MN 55133. 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 1/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested, $1799.95)

!ma,?'me-- for only $129.95 you can own the starting
evel of Explorer/85, a compuler that's expandable into
full business/development capabilities — a computer
that can be your beg:nner system, an OEM controller.
or an [BM- ?;)rrmllled 8" disk small business system.

From the first day you own Explorer/85. you hegm
compuling on a mgmflcam level, and applying princi-
ples discussed in | Ex-
plorer/85 features the advanced Intel 8085 cpu, which
is 100% compatible with the older 8080A. It offers on-
board 5-100 bus expansion, Microsoft BASIC in ROM,
plus instant conversion lo mass storage disk memory
with standard IBM-formatied 8" disﬁs All for onl

$129.95, plus the cost of gcwer supﬁly keyboard/
terminal and RF modulator if you don't have them (see

our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel.
Level A" can be programmed wilth no need for a ter-
minal, ideal for a controller, OEM, or a real low-cost
start.

Level “A" s a
complele operaling
& system, perfect for
A beginners, hobhyists,
" industrial controller
use, §129.95

LEVEL “A" SPECIFICATIONS

Explorer/85's Level " A" system features the advanced

Intel 8085 cpu, an 8355 ROM w-nh 2k deluxe monitor/
. and an ad d B155 RAM /O .

shona single Slistbiied with room for RAM/ROM/

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 Com,, world's larges! maker of
memaory storage syslunw (not a hobby brand!)

L]

Level A
With Hex

single step with register display al each break point , . .
g0 lo execution address. Level “A” in this version
makes a perfect controller for industrial applications,
and is programmed using lhe Netronics Hex Keypad/
Display, Il is low cosl, perfect for heginners.

HEX KEYPAD/DISPLAY SPECIFICATIONS

PROM/EPROM and 5-100 plus g
prototyping space.

PC Board: Glass epoxy, plated through holes with
solder mask. « I/0: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/0, which can also support a
paper tape reader . . . cassette tape recorder input and
oulput . . . casselte tape control output , . . LED outpul
indicator on SOD (serial output) line . rinter inter-
face (less drivers) . . . total of four 8- bit plus one 6-bit
/O ports. « Crystal Frequency: 6.144 MHz. - Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
hon:ll pro\usmns for RST 5.5, 6.5 and TRAP mlermits

« G / Timer: Pr ble, 14-hit
nary. Sysl:em RAM: 256 bytes located at F800, ideal
for smaller systems and for use as an isolated stack
area in expanded RAM expandable to 64K
via $-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k byles of
deluxe system monitor ROM located at F#gg. leaving
#ddp free for user RAM/ROM. Features include lape
load with labeli . examine/change contents of
memory . . . inseri data. . . warm start . . . examine and
change all registers . . . single step with register display
al each break poinl, a debugging/training feature . . . go
to execulion 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 o 9600 baud . . , variable display
line length control (1-2556 l.haractersfl:ne) . chan-
nelized 1/0 monilor routine with 8-bil paralhﬂ output
for high-speed printer . . . serial console in and console
out channel so that monitor can communicate with if/0]
ports.

System Monitor (Hex Keypad/Display Version):
Tape load with labeling . .. lape dump with labeling

. - examine/change conlents of memory . . , insert data

. warm star . . . examine and change all registers , . .

Please send the items checked below:
1 Explorer/85 Level “A" Kt { Terminal Version). .
£3 post., & insur.

8§129.95 plus 53 posl. & insur.

] Bk Microsoft Con cassette lape, $64.95 postpaid,

O Blt Microsolt BASIC in ROM kil (requires Levels

E") ... $00.95 plus $2 post. & insur.

O I.E\'El “ﬂ" (5-100) kit . . . $49.95 plus S2 posl. & insur.

O Level “C” (S-100 6-card expander) kit . . $39.95 plus 52 post
& insur.

] Level “D (4k RAM) kit . . sao.ss lus §2 post. & insur.

O Level “E" (EPROM/ROM) kit .. . §5.95 plus 50¢ p&kh.

[ Deluxe Steel Cabinet for Expl(:rl’r.l'liﬁ
& insur,
O Fan For Cabinel . .
ASCI

. $40.95 plus 53 post
§15.00 plus $1.50 post. & insur.

Computer Terminal kit: features a full 128
character sel. ukl case: full qursor control; 76 ohm video
oulpul; converiible 1o baudol output; selectable baud rate.

RS232-C or 20 ma. 1/0), 32 or 64 character by 16 line formats

and can be used with either a CRT monilor ora TV sel (if you

hive an RF modulator) . . $140.95 plus $3.00 post. & insur.
[ DeLuxe Steel Cabinet for ASCI keyboard lerminal
$10.95 plus $2.50 post, & insur.

] New! Terminal/ Monitor: (See photo) Same features as above,
excepl 12" monitor with keyhoard and lerminal is in deluxe

single cabinet. kit . . . $398.85 plus $7 post, & insur.

[J Hazeltine terminals: Our prices oo low to quote — CALL US

o Leﬂr-{lgﬂ!r terminals/printers: Our prices (oo low to quote
CALL

] Hex Keypad/Display kit . . $60.95 plus 52 pos|, & insur

. 812095 plus
O Elplmrfﬂilx\'ﬂ “A" Kt (Hex Keypad/Display Version]. ...

LD and

Cal or lype keypad with 24 srslem-:'erm::l. and 16
user-define kef’s. Six digil calculator-type display.
thal displays full address plus data as wn{] as register

and status information.
LEVEL “B" SPECIFICATIONS
Level

“B" provides the S-100 siﬁnnls plus buffers/
drivers to support up lo six S-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 ex{)nnsiun
.. wail state generator (jumper selectable), to allow the
use of slower memories . | . two separate 5 volt regula-
lors.
LEVEL “C" SPECIFICATIONS
Level "C" expands Explorer/85's motherhoard with a
card cage, allowing you lo plug up to six $-100 cards
directly into the moli(nzrhnarzl. Both cage and card are
neally conlained inside Explorer’s deluxe sleel
cabinel. Level "C" includes a shee! metal superstruc-
ture, a 5-card. gold plaled S-100 extension PC board
that plugs into the motherboard. Jusl add required
number of 5-100 connectors.

Explorer/8s
With Level 'C™
Card Coge.

=

LEVEL D" SPECIFICATIONS

Level D" provides 4k of RAM. power supply regula-
tion, filtering decoupling components and sockets o
expand your Explorer/85 memory lo 4k (plus the origi-

O AP-1 Power Supply Kit 8V @ 5 amps) in deluxe steel cabine
$39.95 plus 2 post. & insur.
1 Gold Plated S-100 Bus Connectors . $4.85 each. postpaid,
1 RF Modulator kit (allows you lo use your TV setas a monitor)
..S8.95 pos paid.

7 16k RAM kit (5-100 board expands (o 64k) . . 518895 plus 52
post, & insur.

132k RAM kit .

. 5200.95 plus $2 post. & insur.
] 48K RAM kit

. 8390.95 plus $2 posl. & insur,

[ 64k RAM L. . $400.95 plus 52 post. & insur,

[0 16k RAM Expansion kil (1o expand any of the above in 16k
blocks up to B4k) . . . $80.95 plus 52 post. & insur. cach

[ Intel 8085 cpu Users’ Manual . . = $7.50 pastpaid

3 12" Video Monitor (10MHz handwidih) . . $139.95 plus 55
posl. & insur.

O] Beglnner's Pak (seo ahove) 8168.85 plus $4 post. & insur

O Experimenter's Pak (see above) $219.95 plus $6 post. &
insur,

L Special Microsoft BASIC Pak Without Terminal (sec above)

$328.95 plus 57 pos!, & insur
d Terminal With Cabinei,

0 Same as above, plus ASCIT
Get Free RF Modulator {see above) | $499.95 plus $10 posl

& insur.

[ Special 8 Disk Edition Explorer/85 (sco above)
plus 528 post. & insur,
1 Wired & Tested . . $1798.95 plus 526 post. & insur

[ Extra 8" CDC Floppy Drives . iam.asp s $12 post. & insur
] Cabinet & Power Supply For Drive. . $60.95 plus $3 post. &

Insur.

[ Drive Cable Set-up For Two Drives

insur.

$1400.95

$25 plus §1.50 post. &
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Keypad/{Display.

nal 256 bytes located in the 8155A). The static RAM
can be located anywher® from 888 10 EFFF in 4k
blocks,

LEVEL “E" SPECIFICATIONS

Level "E" adds sockets for Bk of EPROM o use the
popular Intel 2716 or the T1 2516, It includes all sockets,
power supply regulator, heal sink, filtering and decou-
pling components. Sockets may also be used for 2k x 8
RAM IC's (allowing for up lo 12k of onboard RAM).
DISK DRIVE SPECIFICATIONS

® §"CONTROLDATACORP. » Bnlucnpucli)’ 401,016 bytes

professional drive. 5D). 802.032 bytes (DD),
© LSl controlier. unformatted.
® Wrile protect. ® Access lime: 25ms (one
® Single or double density, track).

DISK CONTROLLER/ I/O BOARD
SPECIFICATIONS

® Conliolsuplofour8”drives. @ 2716 PROM socket included
® 1771ALSI(SD) floppy disk for use in custom

controller, applications.

® Onboard data separator ® Onboard crystal controlled,
(IBM com hhlz] * Onboard I/O baud rate

® 2Serial] nerators to 9600 baud.

* Auloboot fo dlsk system * Double-sided PC board
when system resel, (glass epoxy. )

DISK DRIVE CﬂBlNETﬁPOWER 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" (Ter-
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 II (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 al SPECIAL
PRICE: $219.95 ?lus post, & insur,
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level A" (Terminal Version). Level "B,
Level “D" {4k RAM), Level “E", 8k Microsoft in
ROM, Intel 8085 User Manual, Level A’ Monilor
Source Listing, and AP-15-amp Power Supply: (regu-
lar price $439.70). now yours 'al SPECIAL PRICE:
$329.95 plus posl. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 al this SPECIAL PRICE: $499.95
plus post. & insur.
Special 8'' Disk Edition Explorer/85 (Save over $104)
— Includes disk-version Level "A", Level "B, two
5-100 connectors and brackets, disk controller. 6tk
RAM. AP-15-amp powersupply. Explorer/85 deluxe
steel cabinet, cabinet fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. {nol a hobby
brand!). drive cabinet with power supply. and dmve
cable sel-up for two drives. This package includes
everything but lerminal and printers (see coupon for
them). Regular price $1630.30. all yours in kil al
SPECIAL PRICE: $1499.95 plus post. & insur. Wired
and tested, only $1799. !ls

c sall O Inte B caf

Pak (Save
562.500"] — Includes CP/M 2.0, Microsofi BASIC,
General Ledger, Accounls Receivable. Accounls
Payable, Payroll Package: [rq,ular price $1325), yours

[ Intel 8085 cpu User Manual |
[ Level “A" Monilor Source Usltnu

now al SPECIAL PRICE: $699

] Disk Controller Board With /0 Ports .

.. §199.95 plus 52 pos!
& insur,

O Special: Complete Business Software Pak (sev above) o

$609.96 postpaid.
S0OLD SEPARATELY.
O CPM 1.4 . 8100 postpaid
O CPM 2,0 .. 8150 postpaid
] Microsoft BASIC. . §325 posipaid.
§7.50 postpaid.
. 825 postpaid,
Continental US.A. Credil Card Buyers Oulside Connecticul

To Order From Conneclicut Or For Technical
Assistance. call (203) 354-4375

‘ CALL TOLL FREE: 800-243-7428 .

Total Enclosed (Conn res, add sales lax) §

Paid By:

[ Personitl Check O Cashier's Check/Money Order
0O VISA
Accl. No.
Signalure
Print
Name
Address
Cily
State

[ Master Charge (Bank No. — __ __ __ )
Exp. Dale

Zip
NETRONICS Research & Development Lid.
333 Litchfield Road, New Milford, CT 06776
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Why pay extra for the features and performance we may

never use?

ONE OF THE GUIDING PRINCIPLES OF
both American life and business is that
**Bigger Is Better.”” Part of our great-
ness lies in that fact that we have al-
ways offered something better as a goal;
whether it was in terms of lifestyle
or a better ice-cube tray for the freezer.
More important, people could make
their own decision as to how much big-
ness they wanted. If somebody wanted
to drive a basic Chevy but take photo-
graphs with a Hasselblad—which cost
almost as much as the car when acces-
sories were added into to the price of
the camera—so be it. If a friend wanted
an inexpensive shortwave receiver so
he could use the cash he had left to
entertain, or for any other purpose,
that was also his prerogative.

The fact is, ‘‘trading up’’ was also
the American way, whether it was
education, jobs, household appliances,
or whatever, we could always aspire
to more, bigger, or best. At least we
could do that until business discovered
the MBA—the Master of Business
Administration.

Taught to maximize business profits,
the MBA's who now run American
business no longer give us consumers

A MODERN lNSTRUHENTFOﬂMODEHNTRANmnS.m&IMﬂ-&G1 RF Power Analyst measures

HERB FRIEDMAN, COMMUNICATIONS EDITOR

the option of starting small and *‘trading
up’” when the budget permits. Rather,
we must purchase the whole kit and
kaboodle whether we do or don't need
maximized features and performance,
for the MBA’s simply phase out the
lower-profit *‘basic’’ equipment.

A good illustration of what I mean is
the microprocessor, the latest darling
of those who manufacture consumer
equipment. The microprocessor, which,
to most, is synonymous with computer,
is the consumer’s latest toy. We build
microprocessors into microwave ovens
to ‘‘remember’ cooking time—we
could do the same with an ordinary
mechanical timer that costs a lot less.
We “‘computerize’’ FM receivers, pro-
viding features that few of us will ever
need (but not necessarily better sound
quality), and we computerize radio-
telephone transceivers, again provid-
ing features we could just as well do
without if given the option of trading
off the features and saving a hundred
or more dollars.

The problem is, we no longer get a
choice. With rare exceptions, commu-
nications gear suffers from ‘‘kitchen-
sinkitis’’, a contagious disease that

forward and reflected power for CW, AM, FM, and SSB (peak envelope power), automatically cal-
culated VSWR, %-AM modulation, and retum loss. It keeps track of maximum/minimum values, and
identifies a rise or fall in measured values. Though jam-packed with features, just about all are a

“must” for the modern service technician.

results in manufacturers incorporating
every possible feature that can be ex-
tracted from a microprocessor. If the
fictitious Space Traveler 2-meter trans-
ceiver has four memories, the next
model from a competitor will have 10
memories, etc. Pity the poor amateur
trying to squeeze modern gear into an
inflation-restricted budget. He might
like to have digital frequency selection
and display, but maybe he doesn’t
need to pay extra for memory, or a
Touch Tone keypad he’ll never need.
Must he pay for features he doesn’t
need? You bet he does, because the
available computerized transceivers
come only one way, with all the bells
and whistles—*‘kitchensinkitis.’’

There is nothing wrong with selling
equipment with every possible feature
as long as a basic, and/or intermediate
option is also available. For example,
there is a computerized Bearcat VHF/
UHF scanner that provides modest
computerized features. Basically, it
permits digital programming of a rea-
sonable number of channels; the unit
is essentially an “‘old fashioned’’,
relatively low-cost scanner with a
microprocessor controlling the fre-
quency-determining device. For those
who want, or need, additional fea-
tures there is a model that will search a
band of programmed frequencies, or
specifically, the marine or aircraft fre-
quencies. And for the serious VHF/
UHF enthusiast there’s the model
300, with 2000+ preprogrammed fre-
quencies that can be searched in group-
ings such as police, telephone, forestry,
etc. It has 50 user-programmable chan-
nels, and just about every other fea-
ture you can possibly imagine for a
scanner. It also costs a bundle, but
the point is that Bearcat provides a
whole series representing a broad price
range: You need purchase only what
you need.

Bearcat is the exception to the rule.
Few other manufacturers in any field
give you the option of purchasing less
than ‘‘the most expensive.”

Consider test equipment for a
moment: After many years of faithful
service, my laboratory-grade AM signal
generator expired. I still haven’t been
able to locate a replacement. Every
model with suitable performance in-
cludes AM, FM, pulse, and SSB cover-
age into the gigahertz range, and costs

continued on page 92



An in-depth look at
the only plug in remote control system
ever need for your home. [ s

/) BT SWITCH MODULE
Yl ON AtLLGHESOS FUNCTIONS: (Not shown) $18.95
\ (ON AND OFF

FUNCTIONS:
ON, OFF, BRIGHTEN
AND DIM

KEYS

FUNCT!ONS
ON, OFF, BRIGHTEN
AND DIM

You’re in control
by remote control.”
Simply plug in The Conlroller
and the BSR System X-10'modules,
and control lights and appliances

8 the modules. And you're ready to
7 take control.

anywhere in the house by pressing a
few buttons. So it's easy to take control. 9/ BSR x'wDSELI'_%ExRESPECIAL
There’s no end to all existing household wiring to the ULTRASONIC CONSOLE
of the control you’ve got. module of your choice. The Lamp REGULARLY $49.95

You can turn on the TV, radio or Module turns on, off or dims any NOW $29.95
stereo in the morning to help you wake |ncandespent lamp up to 300 watts. With the purchase of three or more
up without getting up from bed. Or at The Appliance Module turns modules
night, turn on the lights before going appliances like TVs, window fans or Modules normally $17.00 ea.
downstairs so you don't have to fumble  stereos on and off. And the Wall Switch Modules of your choice
in the dark. Turn off unnecessary lights Module is designed to turn on, off or 3 for $47.95 6 for $83.95
and help get your electric bill under dim any light or lamp up to 500 watts Ultrasonic Hand Unit
control. Or, dim the lights and save normally operated by a wall switch. Normally $24.95 Now $18.95
energy, too. There's even a Cordless Controller Please add $3.00 for shipping

And when it's time to turn in, just that transmits signals to an Ultrasonic TOLL FREE HOT LINE
push a button and turn everything off. Command Console from up to 30 feet 00223 0414
And sleep soundly. But, if you hear a away. So there's plenty of control for THE TIMER™ Automatically Programs
strange noise in the middle of the night,  everyone. Lights, Appliances. Just plug in The Timer
you can press abutton toturnon allthe  §implicity is built into :'r':’“:";'psg'; ’I‘i;':t:"::é":;p"!;‘;g::' aptlle
lights and scare the daylights outofan  the system. and Off up to twice a day. UL listed.
intruder. d ool $74.95 if purchased uplrateiy If purchased

k E No special wiring is with 3 or more modules $59.

The Controller is designed to needed. Simply plug The N Ew
control every room in the Controller Command
house. ol | | Console into any wall outlet

By pressing the buttons on the in any room of the house.
Command Console keyboard, Then plug your lamps and appliances
command signals are transmitted over into the appropriate modules. Plugin

ADVA
ELECTRONIC

| West 45 Street, New York, N.Y.10036 212-687-2224
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slightly more than a new car. I don’t
need all that much performance and
features. A few hundred dollars should
give me what I need, but there just
isn't a basic, low-cost lab generator
made any more. It's as if all test gear
was intended for a government job
based on time and material costs.
How about shortwave receivers?
Where is a basic .550- 30 MHz receiver
at a price affordable by some young
man saving up from his newspaper
route? (That’s the way many of us got
started.) Today, we get the whole

kitchen sink: FM, perhaps tuneable
public service (VHF) coverage (abso-
lutely useless if tuneable), maybe a
digital clock, AC, battery, and ‘‘auto’’
power source, and an assortment of
tone controls that can’t possibly do
much with the sound coming out of an
itty-bitty speaker. Get rid of all the
excess garbage that’s next to useless
and it might turn out to be a decent re-
ceiver at a moderate price, but no one is
eliminating the unnecessary features.
The way the MBA’s have it figured,
everyone buys the high-profit item.

Of course, there are times when
every feature possible through com-
puterization is valuable, and probably

Pick your si

VIZ means value...DC to _4Il MHz

Pulse Generator WR-549A $130

e |deal for logic design or digital circuit trouble
shooting

s OQutput 5 Hz to 5 MHz £5%, 0-15 V into
600(), 0-6 V into 50()

e Pulse width adj. 100 ns to 0.1 sec,, rise and
fall time 20 ns

e TTL and CMOS compatible, on and off time
independently adj.

More magic
from the
Wizard of VIZ

Function Generator WR-550B $150

* Sine, sawtooth and square wave output, 1Hz
to 1IMHz

e Output 0-20 V peak to peak at 600() plus 10V
adj. offset

* 10 to 1 freq. sweep with ext. sweep voltage
of any wave form

* Freq. stability 200 ppm/° C

e Accuracy to 100 kHz = 5% of dial. Above
100 kHz, =8%

* Separate fixed 4 VDC square/sawtooth wave
outputs compatible with TTL and CMOS.

WA-504B/44D
* Switch selectable sine or square wave output
* Output 20 Hz to 200 kHz in 4 ranges

* Stability better than = 0.5%

e Voltage output 4 ranges .01 to 10 V at 600()
* Sine wave harmonic distortion 0.15%

* Square wave rise and fall 150 nsec. Tilt 2%

Audio Generator

See your VIZ distributor

$139

RF Generator WR-50C $130

* RF output tunable 85 kHz to 40 MHz in
6 ranges

= Special sweep output at 455 kHz and 10.7
MHz, plus external xtal

e RF output .05 V rms, 2 step 10 to 1 plus fine
adj. attenuator

| e Internal modulating freq. 600 Hz adj. to 80%
| « Audio output 6 V rms across 15 k() load

* FET amplifier for rugged stability

\l IZ VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144

Over 70 test instruments in the line
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worth every penny. For example, con-
sider bi-directional wattmeters for trans-
mitter/antenna checks, tests, and in-
stallation. Below the power output
used by most broadcasting stations, the
Bird model 43 has been more or less
accepted as the *‘standard of reference.”’
It's a great meter, particularly for AM
and CW transmitters. But it doesn’t
measure %-modulation, or peak en-
velope power. For that, we call on the
*‘computerized’ Bird 4381 RF Power
Analyst. That gem takes two power ele-
ments so you don’t have to flip them
around for forward and reflected mea-
surements. Then, at the touch of a but-
ton, it gives a digital display of: the
forward or reflected power from 1/10
watt to 10 KW in watts or dBm; auto-
matically calculated VSWR; dB return
loss; forward and reverse peak envelope
power (SSB); percent AM modulation,
and a delta function that identifies a
rise or fall in displayed value(s). A
minimum/maximum memory recalls
optimum conditions during adjustments
so you can tell if you are “‘tweaking’’ in
the right direction. Frequency range is
0.5 to 2300 MHz using plug-in elements
for 50-ohm lines.

Now all that is a lot of formidable fea-
tures at an equally formidable price
(about $590), but the point is that the in-
strument provides precisely the func-
tions needed for modern transmitter in-
stallations. There is not one unnecessary
frill or a feature you could do without:
If you're servicing communications
gear you’ll use them all. You will not
be paying for ‘‘computerized’’ features
for which you’ll find that you have no
use.

As far as purchasing computerized
consumer and professional equipment
is concerned, you’ll get the maximum
value at the lowest cost if you can take
the time after ‘being overwhelmed by
the myriad features provided by space-
age technology simply to ask the ques-
tion: “‘Do I really have need for all
this?’’ If your answer isn’t an unquali-
fied yes, then you probably don’t really

need it. R-E
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fact:

you can choose your

microphone to enhance
your sound system.

Shure makes microphones for every imaginable use.
Like musical instruments, each different type of Shure microphone has a
distinctive "sound," or physical characteristic that optimizes it for

particular applications, voices, or effects.

Take, for example, the Shure SM58 and SM59 microphones:

SM59

Mellow, smooth,
silent...

The SM58 is a relatively new,
dynamic cardioid microphone. Yet
it is already widely accepted as a
standard for distinguished studio

productions. In fact, you'll often
seeitonTV. . .especially on mus-
ical shows where perfection of
sound quality is a major considera-
tion. This revolutionary cardioid
microphone has an exceptionally
flat frequency response and neu-
tral sound that reproduces exactly what it
hears. It's designed to give good bass
response when miking at a distance. Re-
markably rugged — it's built to shrug off
rough handling. And, it is superb in reject-
ing mechanical stand noise such as floor
and desk vibrations because of a unique,
patented built-in shockmount. Italso fea-
tures a special hum-bucking coil for
superior noise reduction!

Some like it essentially flat...
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professional microphones...by

HEENEE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Son Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

SM58

Crisp, bright
‘“abuse proof”’

Probably the most widely used
on-stage, hand-held cardioid
dynamic microphone. The
SM58 dynamic microphone is
preferred for its punch in live
vocal applications . . . espe-
cially where close-up miking is
important. It is THE world-
standard professional stage mi-
crophone with the distinctive Shure
upper mid-range presence peak for
an intelligible, lively sound. World-
renowned for its ability to withstand
the kind of abuse that would destroy
many other microphones. Designed
to minimize the boominess you'd ex-
pect from close miking. Rugged, effi-
cient spherical windscreen eliminates
pops. Lightweight (15 ounces!)
hand-sized. The first choice among
rock, pop, R & B, country, gospel,
and jazz vocalists.

...some like a ‘““presence” peak.

!
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FREE...
Catalog of
great gift
ideas
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You'll find the right gift for all the
electronics buffs on your Christ-
mas list— from clocks and radios
to gas-saving car accessories to
computers — all in easy-to-build,
T money- saving kits.
Prices start at under
$20.

This year, shop the
fast, easy way inthe
Heathkit Catalog.

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-712,
Benton Harbor, Ml 49022.

Send to: Heath Co., Dept. 020-712,
Benton Harbor, Ml 49022.

Send my free Heathkit Catalog now.
| am not currently receiving your catalog.

Name

Address

City State
CL-745 Zip

VIDEOCASSETTE RECORDERS, THE COM-
PLETE HOME GUIDE, by David Lachenbruch.
Everest House, 1133 Avenue of the Americas,
New York, NY 10036. 235 pp. 5% X 8% in. Soft-
cover $6.95.

This comprehensive guide tells you how and
where to buy as well as operate a VCR. Written in
nontechnical language, the book examines the
history, operating principles and potential impact
of VCR's, as well as the legal aspects. Some of
the topics covered include how to shop for a VCR;
how to install your own system and troubleshoot
it; VCR accessories; and how to transfer home
movies, make home tapes and do your own dupli-
cating. The book contains many illustrations and
an appendix listing available prerecorded pro-
grams.
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MOTOROLA COMMUNICATIONS PARTS &
DATA HANDBOOK. Motorola Communications
& Electronics, Inc., 1313 E. Algonquin Rd.,
Schaumburg, IL 60196. 224 pp. 8': X 11'% in.
Hardcover $14.95 (plus tax & shipping charges;
slightly higher outside U.S.).

This book prowdes communications mainte-

More information on new books is available. Use the
Free Information Card inside the back cover

nance and installation technicians with the basic
data (such as conversion and electronic formulas
and test-equipment data) needed to service Mo-
torola products. The book contains three sec-
tions: The first is a condensation of the elementa-
ry theory and practices required to modify cir-
cuits or systems. The second section contains
parts lists and photographs of certain product
lines. The third section provides a list of replace-
ment components together with a description of
their applications.
CIRCLE 92 ON FREE INFORMATION CARD

CALCULATING WITH BASIC, by Raymond
Guido. SCELBI Publications, P.0. Box 133 PP
STN, Milford, CT 06460. 80 pp. 8% X 10
inches. Softcover $7.95. + 75¢ postage/han-
dling.

This book provides routines and programs
written in BASIC to assist students, engineers
and hobbyists apply the BASIC computer lan-
guage to practical problems. It presents typical
problems in math, finance, statistics, mechanical
engineering and electronics and provides sug-
gested solutions. On the lighter side, two games

continued on page 96
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arkon’s
exclusive line!

arkon

COLOR VIDEO MODULATOR

The ultimate APPLE IT color modula-
tor. Provides proper level shifting to
clean up the familiar smearing effects
of simpler modulators. Available at
the same price.

Assembled and tested with die cast
case $49.95

S-100 MOTHER BOARD
Exclusively ABKON's, the ABS100 6
slot mother board, designed for the
systemn builder using modern boards
where few slots are required. Provi-
sion for semi-active termination.
....524.95

kits
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CP/10-1

An 5-100 system card, wired and
tested that will outperform the mass
market systems in versatility, price
and speed. It has all the CPU (8080}
disc control (1771) and 10 (8255)
needed for a disc based CPM sys-
tem. Interfaces, to all common 8" and
5'%" drives. (Shugart, Memorex,
BASF, Siemens, Wang). Also fea-
tures EIA RS232 port (110 to 9600
baud), fully vecored interrupts
(TMS5501), on board digital data
separator, 2K bytes EPROM, 24 fully
handshaked 10 lines, dual mapped
10, cassette interface on board, fully
e e e e s $495.00

Send certified cheque, money order, Chargex, Master Charge . . .

All ARKON kits are complete with PCB.
Logic Probe Kit, with case.... $24.95
RAS232 to TTL Converter Kit..§ 9.95
VD-1 Video Modulator Kit.-..... $ 8.95
ETI Sound Generator Kit ......

ASC 11 KEYBOARD KIT

60 key complete ASCII character set.
Highest commercial quality key
switches. Uses a KR 2376 ST en-
coder IC. Outpul compatible with
TTL. Caps lock for upper case alpha
characters. Repeal key. Parity and/
or datainvertable. Positive and nega-
tive keypressed and strobe signals.
Requires +5V to +30V at 100mA

Compilete kit all parts............. $99.95

include

expiry date, card number and signature. We process only prepaid orders.
Minimum order $10.00 Add 5% (minimum $2.00) for shipping and handling.
Ontario residents add 7% sales tax. All prices subject to change.

Dealer inquiries welcome,

409 Queen Street West, Tc

onto, Ontario Canada,
(416) 868-1315

$-100 edge connector ...
........................ $5. ea/6 for $25.00.

SUPER S-100 XFORMER
Designed by ARKON, built by HAM-
MOND. A transformer that fits almost
all requirements in building a com-
puter power supply. Transformer no.
120165 uses standard line voltage
and provides 3 outputs:

BV at 18A for +5V supply.

28Vct at 4.5A for 215V supply.

22V alt 4.5A for disc drives.

A unique value ... $49.95
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NOW AVAILABLE!

WATT WIZARD

POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS

50% -- AND YOU CAN EVEN SEE THE

SAVINGS!

For over a year now, in magazines
and newspapers the world over, there
have been enthusiastic write-ups on a
remarkable new device that can cut
your electric bill while helping the U.S.
save huge quantities of fuel.

‘“The NASA/Nola power saver,"
wrote a Popular Science senior editor,
‘‘'was developed by Frank Nola at
NASA's Flight Center in a program
to reduce power consumption in space-
craft motors. Nola calls it a PFC —
power-factor controller. | prefer to call
it a power saver, however, because
that's what it does.”’

NASA TESTED IT

According to NASA documents, ‘‘The
device has been tested at Marshall
Center on over 40 types of motors,
with power savings ranging up to 60%,
depending on the loading. The motors
tested were both single-phase and
three-phase, ranging from % H.P. to 5
H.P. Most motors will show up to 40 —
50% savings when running lightly load-
ed or unloaded, and some will show
5-to-7% savings at rated load."’

NASA's Technical Support Package
showed that ‘‘The Power Factor Con-
troller applies to induction type electric
motors — the most commonly used
type in all major home appliances and
the most commonly used by industry."”’

HOW IT SAVES POWER

Popular Electronics explained it this
way: ‘‘AC induction motors character-
istically run at a nearly constant speed
that's fixed by power-line frequency
and independent of load and supply
voltage. When heavily loaded, the
motor draws line current that |is
nearly in phase with the applied volt-
age...Under light load conditions, the
motor develops less torque by allowing
more lag between the voltage and the
current. This reduces the power factor
while leaving the current essentially
the same in magnitude.

“To minimize this waste, Nola's
device monitors the motor’'s power fac-
tor and when it detects light load condi-
tions, it reduces the supply voltage......
The current, now more nearly in phase
with the voltage, therefore does as
much useful work as before, but it and
the voltage are smaller, resulting in a
net savings of electric power.”’

THE SAVINGS CAN ADD UP

The cost of electric power keeps
going up. In 1980-81 and beyond you'll
pay more and more for the privilege of
running your electric appliances.

Right now, the typical consumer pays
about $8 per month to operate a 16.5
cu. ft. frost-free freezer...$10 to run a
17.5 cu ft. frost-free refrigerator...and

National Aeronautics
and Space Administration
Patent No. 4,052,648

about $60 for an air conditioner used
during summer months. That's what
you're paying to run just one of these
appliances per year.

Nola’'s power saver can soon pay for
itself, then start reducing your electric
bills. Until now, the device has not
been available — except for industrial
models priced at $80 or more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
electrical and electronic products and a
prime contractor for the U.S. Army,
has been licensed by NASA to manu-
facture Frank Nola's power saver. Cy-
nex calls it the Watt Wizard.

The ‘‘Watt Wizard'' says Ray
Beauchea, the firm's Markaling
Director, regulates the voltage fe

into an induction motor making the
motors run more efficiently and quieter,
while lengthening motor life.

d features a unique, constant
power saving readout. So you can constantly
monitor you're energy savings.

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all with solid state de-
sign), including the 110 v. AC plug-in
model we're offering. It's for single
phase fractional H.P. motors (less than
1 H.P.) used in most freezers, refriger-
ators, fans, swimming pool pumps,
vacuum cleaners, sewing machines, etc.

Simply plug the Watt Wizard into
any electrical outlet, then plug the ap-
pliance into the Watt Wizard. There's
no wiring required. Unlike some com-
petitor’s models (if and when available),
the appliance does not have to be
turned on before being plugged into
the power saver. You can leave the
appliance — whether on or off — plug-
ed into the Watt Wizard all the time.
r you can move the Watt Wizard to
various locations.

OTHER MODELS AVAILABLE
Air conditioners, washers and dryers
require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it
in 220 VAC single or three-phase.
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EXCLUSIVE ADVANCE FEATURES

The Watt Wizard also includes two
more unique features which no compet-
itor has. It's fused so if you accidently
overload the device, it won’t burn out.
Just change the fuse, which is available
at any auto supply store.

And Watt Wizard features a unique
LED readout, so you can actually tell,
at any moment, exactly how much
power you're saving — 10%, 20%,
30%, 40% or 50%. This feature is
available only on the Watt Wizard.

There's a “‘power-on’’ light, too. And
the Watt Wizard comes with the manu-
facturers 1 year limited warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for
only $39.95, with immediate delivery.
Want two? Then its just $37.95 each.
Or splurge and get three at $34.95
each. Wire-in models for heavy duty
motors are $6 more for each unit. Add
just $2.50 postage/handling for each
order (not each unit).

And next year, whengou fill out your
tax return, you can deduct a full 15%
energy tax ‘credit - for additional savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30
days. If not completely satisfied, return
it (insured) for a full refund.

The sooner you send for the Waitt
Wizard, the more you can save on your
electric bills. To order, send your check
or money order to the address below.
Orcharge it to your Visa, MasterCharge,
American Express, or Carte Blanche
credit card. If using your charge card,
you can also order via our toll-free
phone number:

800-257-7850

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.

Or mail your order to:
INTERNATIONAL SALES GROUP

melcUuxvY

THE IMAGINATION PEOPLE®

Dept. RE11, Lakewood Plaza
Lakewood, New Jersey 08701
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NEW 16K-RAM
(What a smart Christmas present)

For $299. you get new Interact Model “R” Computer, 16K-RAM, 2K-ROM,
8080A Microprocessor, color, sound, full 53 keyboard, high speed cassette
labor warranty, owners guide, FCC approval, UL LISTED.

SPECIAL FACTORY PACKAGE PRICE $399.

Everything you get for $299. plus: Level Il Users Manual, Level Il basic
program tape, Level Il command cards, Level Il basic examples book. Two 8
tape, Diagnostic manual, Service manual, Cassette head alignment tape,
Schematics and parts list, Money saver service and warranty card. (every-

SPECIAL FACTORY PRICE!!

deck, AC adapter, R.F. Modulator, Black Console Case, 90 day parts and
(Lists for over $740.00)

axis action controllers. 3 program tapes. Diagnostic instruction program
thing you need to learn to operate, program and service your computer)

(15 DAY FREE TRIAL) - Return within 15 days complete and undamaged for
refund of purchase price. Don’t miss this sale - order now for Christmas!!
Send certified check, money order, or personal check to PROTECTO
Enterprises, Box 502, Franklin Park, Il 60131 (312/382-5244) Add $15 for
shipping and insurance via United Parcel. Illinois residents add 6% sales
tax. WE SHIP C.O.D. AND HONOR VISA - MASTER CHARGE ORDERS.
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Cover Story Kits

““Build this Audio Power Level Meter”’
from 2/80 Radio
Electronics for

$42

“Graphic Equalizer
for your stereo system”’
from 5/78 Radio Electronics for

(12 band/channel) $1 OO/kit

$165 custom assembled, allow 60 days delivery.

Clever design and efficient packaging allow us to offer these attractive
(SOLID unfinished walnut and brushed aluminum) high performance kits at
unbeatable prices. Len Feldman reported on our equalizer's performance in
the May 1978 issue: “excellent signal-to-hum-and-noise readings . . . THD
measured .005% with a 1kHz input signal . . . Intermodulation distortion
measured .009% . . . response was flat from 20Hz to 20kHz, within .5dB . . .
offers graphic equalization capabilities of more expensive commercially built
units at just a fraction of the cost.”

SYMMETRIC DEPT. R2, 912 KNOBCONE PLACE
SOUND LOVELAND, CO 80537

SYSTEMS Phone Orders: (303) 669-1567 @

BOOKS
continued from page 94

are also presented—Space Capture and Hang-
man.
CIRCLE 93 ON FREE INFORMATION CARD

AUDIO AND VIDEO INTERFERENCE CURES, by
Larry Kahaner. Hayden Book Company, Inc., 50
Essex Street, Rochelle Park, NJ 07662. 114 pp
including index. 5. X 8': in. Softcover $5.50.

This book covers all types of noise generators,
both transmitter (radio stations, TV stations, am-
ateur radio operators, etc.) and non-transmitter
(hair dryers, washing machines, electric shavers,
etc.) and provides information needed to stop the
interference. Whatever the source of the noise
may be, you will be given step-by-step instruc-
tions on how to find the offending source and
cure the interference. Schematic wiring diagrams
of filters for all types of receivers and transmitters
are included. There are also simple filter designs
which will eliminate radio and TV interference
caused by motors, neon lights, etc. And if your
particular trouble is especially difficult, there is a
list of outside resources to assist you.
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32 BASIC PROGRAMS FOR THE COMMODORE
PET COMPUTER, by Tom Rugg and Phil Feld-
man. Dilithium Press, Box 92, Forest Grove, OR
97116. 267 pp. 5 X BY in. Softcover $15.95.
This book contains a wide variety of PET pro-
grams, ranging from computer games to mathe-
matical applications. Programs include a road
race, dice games, educational Flashcard and
Vocab programs; plus Biorhythm and Check-
book. All programs can be run on 8K; some can
run on 4K. The book also includes a bibliography
to provide needed background information.
CIRCLE 95 ON FREE INFORMATION CARD

REFLECTOR ANTENNA AMNALYSIS AND DE-
SIGN, by P. J. Wood. Peter Peregrinus Ltd. (on
behalf of the Institution of Electrical Engi-
neers), Southgate House, Stevenage, Herts,
SG1 1HQ, England. In USA: INSPEC, 445 Hoes
Lane, Piscataway, NJ 08854. 221 pp + index. 5%
X 8% in. Hardcover. $35.00.

Volume 7 in the IEE Electromagnetic Waves
Series, this book starts with a review of the geo-
metrical optics, aperture field integral, induced
current, plane-wave spectrum, GTD and integral-
equation theories as applied to reflector anten-
nas. The vector spherical wave expansion tech-
nigue is then introduced as a vehicle for treating
reflector scattering problems, incorporating mea-
sured pattern data and carrying out synthesis
operations. Selected topics follow, more specifi-
cally oriented towards particular applications.
They have in common a spherical wave analytic
base. Topics include the characterization of the
feed horn, vector representations appropriate to
calculating polarization response, and a profile-
synthesis procedure for dual reflector antennas.
There are many diagrams, and some photos,
illustrating each topic; in addition, numerical data
taken from actual applications is included wher-
ever feasible.
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FROM TELEVISION TO HOME COMPUTER: THE
FUTURE OF CONSUMER ELECTRONICS, Ed-
ited by Angus Robertson. Blandford Press; dis-
tributed by Sterling Publishing Co., Inc. 2 Park
Avenue, New York, NY 10016. 323 pp. including
index. 5': X 8% in. Hardcover $19.95.

Edited by video expert Angus Robertson, this
book covers the increasingly wide scope of
today’s consumer electronics: large-screen TV,
VCR's and video discs, amateur and CB radio,
television and electronic games, video program
production, home computers, in-car entertain-
ment, electronic watches and calculators, new
advances in hi-fi, electronic home protection,
world-wide cable TV, and further electronic mar-
vels that are already visible on the horizon.

There are 300 photographs and drawings and a
comprehensive glossary. R-E
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1234-240 p.—21 Custom

Speaker Enclosure Projects

You Can Build ($1

1066-882 p.—The lllus-
trated Dictionary of Elec-
tronics (§19.95)
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take
any

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

_«# | ELECTRONICS BOOK CLUB

of these 24 unique
electronics books
(values to*101”°) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

for
ALL
SIX

foltl)
f‘ 1169-504 p.—The GIANT
p-

Handbook of Computer tion Handbook ($17.95)
Projects ($15.95) N

The
GIANT
Handbook
of
Computer

- Projects

e
1113-182 p.—Understanding
Electronics ($8.95)

1199-476 p.—The Master

'5 IC Cookbook ($15.95)

A

5\'

1167-168 p—EIectmnlc Musié
Synthe: ]

HTRUL

PR (59.95)

1222-266 p.—Advanced Radio
Control. including Rockets &
Robots—2nd Edition (§12.95)

Facts About Club Membership
@ The 6 introductory books of your choice carry publisher’s retail

prices of up to $101.70, They are yours for only $2.95 for all &
(plus postage/handling) with your Trial Membership

® You will receive the Club News, descnbing the current Selec-
tions, Alternates, and other books, every 4 weeks (13x a year)
@ |f you want the Selection, do nothing, it will be sent to you
automatically. If you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided,
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form |f, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense

@ To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates dunng the next.12
months You may cancel your Membership any time after you
purchase these four books

@ All books —including the Introductory Offer —are fully return-
able after 10 days if you're not completely satisfied

® All books are offered al low Member prices, plus a small
postage and handling charge

® Continuing Bonus |f you continue after this Tnal Membership,
you will earn a Dividend Certificate for every book you purchase
Three Certificates plus payment of the nominal sum of $1.93 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members

1225-322 p
Handbook of Electronic |
- Tables & Formulas—3rd §
Edition ($14.95)

[l oth" 971-196 p.— Miniprocessors:
From Calculators toComputers

| 887-244 p.—106 Easy Elec-
= tronics Projects—Beyond
the Transistor ($8.95)

1146-504 p.—Radio Propaga-

e

—Master - “‘N
» }

N\ \

B —

Handbook ($12.95)

.
I 1119-434 p.—Color TV

Trouble Factbook—
Problems & Solutions—
Bl 4th Edition ($12.95)

@TROUBL

't_
FicTs00

A

1255-308 p.—T
Shortwave Listen

opur.s Pll 0JECTS, -}

asl

Huull.muk of

B800-704 p.—Master Hand-
book of 1001 Practical Elec-
g4 tronic Circuits ($15.95)

ay we send you your choice ot 6 of these practical

time-and-money-saving books as part of an un-
usual offer of a Trial Membership in Electronics Book
Club?

Here are quality hardbound volumes, each espe-
cially designed to help you increase your know-how,
earing power, and enjoyment of electronics. What-
ever your interest in electronics, you'll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit.

This extraordinary offer 1s intended to prove to
you through your own expenence, that these very
real advantages can be yours...that it 15 possible 1o
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trnal Membership, you need purchase as
few as four books duning the coming 12 months. You
would probably buy at least this many anyway. with-
out the substanual savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive the 6 books of your choice for 10-day
inspection. YOU NEED SEND NO MONEY. If
you're not delighted, return the books within 10 days
and your Trial Membership will be cancelled without
cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214
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806-420 p.—The Power Supply HOW TO

1136-504 p.—Practical
Electronics Math ($15.95)
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Complete
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Handbook of Radio Receiv-
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1097-192 p.—All About
Telephones ($7.95)

L
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REPAIR

CLOCKS
.

1168-182 p.—How To Repair
Clocks ($9.95)

il gnocﬂuplatn .
o L TW,

1059-448 p.—The Complete

Ironlcs :sa 95; Handbook of Magnetic Record-

Hanﬂbouh 2nd Edition (514 .95)
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i

i
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ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 6 books circled below. |
understand the cost of the books | have selected is
only $2.95 for all 6, plus a small shipping charge. If
not delighted, | may return the books within 10 days
and owe nothing, and have my Trial Membership
cancelled. | agree to purchase at least four addi-
tional books during the next 12 months after which |
may cancel my membership at any time.

800 806 861 887 971 1006 1059 1066

1097 111311191136 1146 1167 1168 1169

1196 1199 1212 1222 1225 1234 1255 B224

Name _ Phone
Address e
Cityrsds B ARV WS TR K.
State Zip

(Valid for new Members only. Foreign and Canada add 15%.)RE-1180
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state of solid state

New high-efficiency photovoltaic solar panels brings every-

day applications closer to reality.
KARL SAVON, SEMICONDUCTOR EDITOR

WOULDN'T IT BE NICE TO MAKE AN INVEST-
ment of a few thousand dollars, say as
part of your mortgage, and then sit back
and know you had free electricity for 20
years or so? I'm afraid you can’t do it
today, but the idea may not be too far-
fetched. Motorola’s announcement of rel-
atively high-efficiency solar panels in 10-,
20- and 40-watt sizes, although specifical-
ly aimed at a different market, brings
such possibilities to mind.

The 40-watt unit is a matrix of 33, 4 X
4-inch square solar cells that account for
almost 85% of the total 13.2-inch by
47.2-inch surface area. Equivalent round
wafer designs use only 69% of the total
available area. The type-304 stainless
framed panels are 1.5 inches thick. Great
emphasis was obviously placed on module

life—Ilocalized solar-cell failures do not
significantly affect panel performance.
Redundant interconnects and across-the-
cell contacts keep the power flowing even
when cracked cells break current paths.
The MSP43A40 has three rows of 11
cells that are wired in series to give a
useful output-voltage level. At 28°C cell
temperature, the open-circuit charging
voltage is 19.5 volts. In typical silicon
fashion, the voltage drops about 2 milli-
volts per cell for each degree of tempera-
ture rise. The output voltage is reduced to
16.4 volts at a 65°C cell temperature.
The nominal 40-watt rating is specified at
a 28°C cell temperature, and the power
rating drops off to 27.1 watts at 65°C.
The Motorola solar modules are cover-
ed with a tempered Solatex 0.125-inch

FULL CELL 1/2 CELL 1/4 CELL
1.25 W Typ 0.6 W Typ 03 W Typ
FIG. 1
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. =C== : ULL
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) ) VTH— e P o e
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SEGMENT ON BRIGHTNESS
SEGMENT OFF

FIG. 2

cover glass; they’re encapsulated with po-
lyvinyl butyral, backed with aluminized
Tedlar (polyvinyl fluoride) and are edge-
sealed with butyl rubber. The frame has a
insulation resistance of 1600 volts AC
minimum.

The solar modules are designed to
operate at ambient temperatures from
—40°C to +60°C. They will withstand
constant wind velocities of 100 mph and
gusts to 125 mph.

The MSPI13A10 10-watt module uses
quarter-size cells and the MSP23A20 20-
watt module uses half-size cells as shown
in Fig. 1. All three modules use 33
series-connected cells to generate the
same open-circuit voltage.

Suggested applications for the square-
cell solar modules include village power
supplies, remote communications equip-
ment, and offshore and forestry equip-
ment. Clearly, those applications have
been selected where their special nature
justifies the presently high solar-module
prices.

The large-quantity price of the 40-watt
module is $476, or $11.90 per watt. If we
assume that the cells work for 12 hours a
day at their full output, and that a kilo-
watt-hour costs 6 cents, it would take
about 200,000 hours or 45 years to pay
for the system—if it lasted that long.
However, considering the present low-
volume production and the still-improv-
ing technology, the future outlook for
such a home-energy system is far from
unimaginable.

The advantages of electric energy with
clean, inverter-based, electronic-control
systems, adds to the desirability of a
solar-cell system. Such a system is not
subject to leaks, nor to the antifreeze and
overheating problems of the currently
available hot water solar panels.

The three modules are available from
stock and in hundred-quantities are
priced at $199, $298, and $476 each,
which converts to $19.90, $14.90, and
$11.90 per watt, respectively. For more
information, write to: Motorola Semicon-
ductor Products Inc., P.O. Box 20912,
Phoenix, AZ 8§5036.

Universal display driver

This is the age of the digital display. It
is used in clocks, radios, temperature
indicators, games, test equipment, and
automotive products. Rapid drops in the
cost of displays accounts for their popu-
larity, and has caused a similar exponen-
tially growing demand for display drivers.



American Microsystems’ S2809 Univer-
sal Display Driver IC has 32 static, high-
current outputs that can directly drive
LED, LCD, and vacuum-fluorescent dis-
plays. The IC can source 1 milliamp at
Vs, 4 milliamps at 1 volt below Vs, and 9
milliamps at 3 volts below Vgs. When
used to drive four non-multiplexed 7-seg-
ment display digits, four outputs remain
for single-element indicators.

The 40-pin AMI S2809 uses a serial-
input format to load 32 bits of informa-
tion through a shift register. The PMOS
design includes circuitry that makes it
possible to cascade two or more units to
expand output capability. On-chip capac-
itors have been included to suppress RF
interference generated by the clock and
by other switching signals. Input logic
signals can have either positive or nega-
tive sense, and are accommodated by
using EXCLUSIVE OR gates on the par-
allel outputs to invert all 32 output sig-
nals when the invert control input is
switched high. While data is being
clocked in, the outputs are held at the
same logic level as the invert-control
input. The clock input must be high for at
least 3 microseconds and low for 6.5
microseconds. Data is loaded when the
chip-select input goes high.

The blanking-input pin can be used to
control display brightness. If the pin is
driven by a variable duty-cycle oscillator,
the input waveform determines the out-
put on-off ratio and the resulting average
display intensity. The suggested circuit
shown in Fig. 2 is an astable oscillator
that feeds a peak-detector circuit with
variable discharge-time control. If the
discharge-time constant is relatively long,

SECTION OF
$2809 —l

SERIES
RESISTOR

SECTION OF

I
|
|
I

82809 |

I

|

| CURRENT
| LIMITING
| RESISTOR

the voltage (V,) on the blanking pin never
falls below the trigger threshold and full
brightness is maintained. As the control’s
resistance is decreased, the voltage falls
more rapidly and reaches the turn-off
threshold, turning the output display off
periodically and thus lowering the aver-
age display brightness.

The output drivers can drive a LED
anode as shown in Fig. 3 by direct drive;
the current is limited by the resistor in
series with the LED. Since the output
devices have unsymmetrical current capa-
bility, the cathode of a LED is driven by
biasing the diode normally on with a
series resistor as shown in Fig. 4. The
upper, higher-current output device

drives the cathode high, cutting off the
LED. In effect, the positive output cur-
rent from the display driver takes over the
current normally supplied to the series
resistor through the LED. This configu-
ration requires higher total circuit power
since current is always flowing in the
resistor, whether the display is on or off.
For vacuum-fluorescent and liquid-crys-
tal display drive, the display segment is
driven directly from the output. The
LCD backplane is returned to the invert
signal which provides the AC drive neces-
sary for liquid crystal displays.

For more information, you can write
to: AMI, 3800 Homestead Road, Santa
Clara, CA 95051. R-E
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ADVANCE s PROUD TO INTRODUCE the

(Sl I8=4 Line of High Quality Digital Multimeters
\_ Featuring The New 130 Hand-Held DMM

problem-solver.

Easy to use

than competitors’
Rugged

e Shock-mounted LCD

front panel
Performance Plus

(031 5x1.51)
200 hour battery life
e | ow battery annunciator

board

AC volts, DC amps, ohms

rTake a look at Keithley’s new Model 130 measurement

e Two rotary switches instead of eight pushbuttons
® |arge, easy to read 1.8cm (.6"") LCD digits—larger and sharper
¢ High-impact ABS plastic case

® Tough polycarbonate plastic window and

® Convenient size and weight—only 10 oz.

Easy to maintain—all components on one

One-year guarantee on specifications
Only one calibration adjustment, only once
25 Ranges and five functions: DC volts,

100pV, 1nA, 0.11) sensitivity
1000V DC, 750V AC, 10A and 20M{) upper

Y,
=

$109

range limits
Case $10.00
Shipping $3.00
SPECIFICATIONS
RANGE ACCURACY
DC VOLTAGE 200mv, 2V, 20V, 200V, 1000V 5%
AC VOLTAGE 200mV, 2V, 20V, 200V, 750V 1%
DC CURRENT 2mA, 20mA, 200mA, 2000mA, 10A 2%
AC CURRENT 2mA, 20mA, 200mA, 2000mA, 10A 3%
RESISTANCE 2000, 2k, 20kQ, 200k2, 20M 0 .5%
S )
(i ﬁ THE TEST EQUIPMENT SPECIALISTS
> TOLL FREE HOT LINE A.W
K 800-223-0474 =
54 WEST 45th STREET, NEW YORK, N ¥ 10038 212-687.2224
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Sinci=ir- Multimeters

Repeatable Quality at Unrepeatable Prices!

Take advantage of this super special offer of
professional quality DMMs.

PDM35

Hand-held 3% digit LED Multimeter

=95 1% basic DCV Accuracy
16 ranges: DC/AC Volts. DC Current, Ohms.
Resolution 1TmV / 0.1nA / 1Tohm
Ranges to 1000V / 100mA / 10M
Battery operated (PP3) or AC Adaptor
Complete with test leads and carrying pouch

DM235

Bench/Portable 3% digit LED Multimeter
0.5% basic DCV Accuracy $69 95
21 ranges: DC and AC Volts and Current, Ohms L]
Resolution 1TmV / 1A / 1ohm

Ranges to 1000V / 1A / 20M

Battery operated (4 ‘C' cells) or AC Adaptor

Complete with test leads

DM350

Bench/Portable 3% digit LED Multimeter

95 0.1% basic DCV Accuracy
34 ranges: DC and AC Volts and Current, Ohms
Resolution 100pV / 1nA [ 0.1ohms
Ranges to 1200V / 10A / 20M
Battery operated (4 ‘C’ cells) or AC Adaptor
Complete with test leads

DM450

Bench/Portable 4% digit LED Multimeter 129
0.05% basic DCV Accuracy $ =95
34 ranges: DC and AC Volts and Current, Ohms

Resolution 10puV / 0.1nA / 0.01 ohms

Ranges to 1200V / 10A / 20M

Battery operated (4 'C’ cells) or AC Adaptor

Complete with test leads

-
] please send me .......... | enclose .......... : n
] ______ PDM35 Hand-held DMM @ $39.95each:$ [Check [JMoney Order [IMaster Charge L—TIV:sa |
(] __ DM235 Bench/Portable DMM @ $69.95each:$ ____ (Allow 2 - 3 weeks clearance time for personal checks [ |
___ DM350 Bench/Portable DMM @ $99.95each: $§ ____ Credit Card No. Exp. Date (]
1 DM450 Bench/Portable DMM @ $129.95 each : $§ NAME
o ______ AC Adaptor for PDM35 @ $4.95each:$ |
=] __ AC Adaptor for DM235 @ $49each:$ _____ STREET 1
o) AC Adaptor for DM350 @ $4.95each:$
c | AC Adaptor for DM450 @ $4.95each:$ CITY STATE —=ZIP ]
5 1 Shipping/Handling at single rate per order 1 $ 5.00% (|
w New Jersey residents add appropriate Sales tax: $ SEND TO: NJS Technology Inc. 5
g | P.O. Box 8247
o 1 TOTAL : $ Haledon |
2 1 S New Jersey i
< *Continental USA only  N.J. Residents and other inquiries call: (201) 790-3141 07538 Call Toll Free: 800-526-5311 (Orders Only)
I L_--__—-_—-—-—_-_-—--_-—-_—_—_-u_-—-_
100 CIRCLE 81 ON FREE INFORMATION CARD



service clinic

Here are several hints from our mailbag. Maybe one of them
will help you on your next “tough dog.”

EVERY SO OFTEN I WIND UP WITH A GROUP
of short items, none of them long enough
to make a whole column, but important
enough to be passed along. So, I've com-
bined several of those items into this col-
umn.

The first is inspired by far too many
letters saying, ‘I put in a new horizontal
output transistor, turned it on and the
new one blew!” (The following is a re-run
of at least two previous columns, plus a
couple of “memory-joggers™.) So, when
you find one of the big transistors blown
out, especially the horizontal output, and
replace it, don’t slap the full line voltage
on the set immediately. The odds are too
great that the new one will go the same
way.

Put a current-meter in series with the
DC supply, in place of the fuse that
should have blown, and/or a DC voltme-
ter on the B+ output as shown in Fig. 1.
Now, plug the set into a variable-voltage
line transformer, and bring the line up
very slowly. Watch the current. If you see
almost the normal rated current, and the
line is only about 50%, look out!

Start looking for the overload. Check
all the low-voltage power supplies taken
from the flyback; the yoke; the high-volt-
age tripler (if used) and any and all loads

JACK DARR, SERVICE EDITOR

on this stage. A suitable variable voltage-
line transformer costs about the same as
one of those big power transistors! If you
save only one of them, the transformer is
a freebie.

Fast-recovery diodes

The second item deals with an unusual
problem we recently ran into. This ap-
peared in an SCR-type flyback circuit,
such as RCA’s. The commutating diode
across the SCR was bad. It was replaced
with a good fast-recovery diode, and the
new diode blew out in a very short time!
After quite a bit of head-scratching, and a
couple of phone calls, we finally found
one that would work. That is a new spe-
cial RCA power-switching diode; the part
number is 142569. It will hold up in this
application.

The 142569 diode will work across
either the trace or retrace SCR. Frankly,
we have not been able to find out why a
stock fast-recovery diode blew out so fast,
though its ratings were ample. That one
will do the job. Make a note of the num-
ber and put it up over your bench.

Admiral parts

We get quite a few letters asking about
parts for Admiral TV sets, since they

YWy HORIZ =i HV __,_iﬁ}sl(\f'
QUTPUT : i T TRIPLER/
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Lo 3 ik -
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I
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>
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closed up shop. We finally found out:
They still have a parts depot, with a
WATS line. The number is 1-800-447-
8361. Be sure you have the correct Admi-
ral part number, chassis number, and all
other data needed at hand.

Vacuum tubes.

After printing a question from a reader
needing an old-type vacuum tube, I got
lots of letters from readers who had some,
as well as some useful addresses. For the
older tube types, try these companies:

Richardson Electronics, Ltd., 3030
North River Road, Franklin Park, IL
60131. They, too, have a WATS line: I-
800-323-6860. (Thanks to George J. Fal-
kenbach for this one)

John L. Groezinger sends in this one:
Thor Electronics Corp. 321 Pennsylvania
Ave, P.O. Box 7070, Linden, NJ 07036.
Phone numbers: NY Area, (212) 239-
4510; NJ Area, (201) 486-3300. All oth-
ers, 1-800-526-4052.

Doug Stevens of Hawaii, and several
others, sent in this one, which surprised
me a bit: Fair Radio Sales, Inc., 1016
East Eureka, P.O. Box 1105, Lima, OH
45802. This company deals in surplus
radio and electronic equipment, but it
turns out that they have quite a stock of
the older tubes, at some very good
prices.

Finally, although there were a few oth-
ers, Edward J. Modie, 141 West Main St.
Barnesville, OH 43713 says that he has a
few RCA /Sylvania type 75 tubes, if any-
one needs them.

Toshiba vacuum tubes

This is another re-run; it originally
came up some time ago. A friend in Cali-
fornia found the answer and told me.
Problem is very short life of 23JS6 tubes
used in Toshiba Chassis TAC-6410. The
cure is using a 23JS6 tube manufactured
by Toshiba. In this and similar chassis,
the tube is subjected to a tremendous
heater-to-cathode voltage. The US types
will not withstand it, although they work
perfectly well in all other sets, and are
within spec.! The Toshiba tubes are built
with a very high heater-to-cathode break-
down voltage. Company address is: To-
shiba America, Inc., 280 Park Ave, New
York, NY 10017. If you can’t locate the
nearest Toshiba distributor, they can tell
you where it is.

Here’s a clarification of a statement
made in this column, some time ago,
about using the scope to check filter
capacitors by looking for signs of hash on
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SERVICE CLINIC
continued from page 101

the terminals. Reader wanted to know
where his vertical gain should be set on
the scope. In general, as high as possible,
so that you'll catch even the smallest
pulse or glitch on the B+.

However, some of the newer scopes are
so dang sensitive that you see all kinds of
stuff on the pattern even on good capaci-
tors. That can be due to stray pickup, or
even to having the probe ground on the
wrong point (or leaving it off, which is
one of my pet goofs!) I suppose that a
good medium setting would be at a point
that gives you almost full-screen when
you are reading the ripple on the input
filter; somewhere around 2-3 volts for full
screen deflection. That should be sensi-
tive enough to pick up anything that can
cause troubles.

That’s about it for this time. 1 hope
that some of those items will be of at least
a little help, and good luck. R-E

service
questions

BAD FLYBACK

The question was about excess current
and the horizontal output transistor blow-

ing inan RCA CTC-97. I suggested some
checks to see that other things were OK.
Reply was: “We found the answer and it
was what you said! The new integrated-
type flyback was bad. New one and new
output transistor and it worked.
Thanks!”

Thanks to J.T. Durland of Elk City,
OK, for that one.

PICTURE TUBE GOES OUT

Here’s a cutie! In this Motorola Quasar
T938-A16-1, the heater of the picture tube
will light dimly in the off position. Turn
the switch on, and the heater goes out!
I've tried to trace out things on the
switch, but | get lost. Sams shows 6 wires
to T800 (Heater transformer) and the one
in here has only four. I'm lost! Can you
help—B.H., Modesto, CA.

I hope so! Quasar’s CTV-8 manual
shows the 4-lead transformer, which is
T801 here (T800 in the Sams; different
run, or something). That transformer
does only one thing: In the OFF position, it
feeds a low AC voltage to the heater of
the picture tube for instant-on operation.
The on/off switch has an SPDT switch in
the secondary of this transformer. That
switches the heater from the yellow lead
of T801 over to pins 19 (common) and
20, on the JA panel. In normal operation,
those are the picture-tube heater supply,
derived from the flyback.

The brown lead from the heater goes to

the slider of the switch, the blue lead to
pin 20 (hot). Check those.

HOT RESISTOR

Here'’s one I ran into in a Magnavox
T991. If Q6 on the regulator board runs
too hot and eventually self-destructs,
check the waveform on the collector.
Although that isn’t shown in the service
data, and should be, it’s a square 150-volt
P-P pulse about 20 microseconds in dura-
tion. If that pulse is distorted in any way,
check the mating pins 11-12 on the moth-
er board for possible bad solder joints.
That prevents the full feedback pulse
from T101 getting to where it must be to
develop the proper bias on Q6. Must be a
clean square pulse or it won’t do!

(Thanks very much to John Gorman,
of South Plainfield, NJ. I've run into a
few similar cases, but not many. Problem
is due to incorrect pulses on regulator
stages, letting them go “out of control.”
One had the opposite symptom. The
pulse was a squarewave, but should have
been a sharp spike! Bad capacitors in dif-
ferentiating circuit caused it. That wave-
form was not shown in the service data
either!)

SHORT-LIVED BOOST CAPACITOR
First there was smoke, then narrow
raster and finally no raster at all. Boost
capacitor C111 was burned beyond rec-
ognition. New capacitor and replaced

'J | Oscilloscopes

2 YEAR WARRANTY

Probes included on all scopes

RADIO-ELECTRONICS

R

Model LBO-507

Model LBO-515B

— o
Model LBO-508A f Model LBO-520A

20 MHz, DUAL TRACE
= Add, subtract modes on CH-1 & CH-2
facilitate easy checkout for simultaneous
pulses, signal levels, distortion & noise 1uSec to 5 Sec. » SmV/Div. Vertical
cancelling. Sensitivity,

COLOR BAR GENERATORS, BRIDGES, TESTERS.

NTSC Color Bar Pattern Completely Portable, Battery Transistorized LCR Bridge FM Multiplex Stereo
Generator Operated TV Color Analyzer Generator

20 MHz, TRIGGERED

= Single trace, automatic tngger for
highly stable, bright display.

= 17 5nSec rise ime. = 10mV/cm to
20Vicm Vertical Sensitivity, 11 steps

30 MHz, VARIABLE DELAYED
SWEEP, DUAL TRACE

= Bullt in variable delay circuitry —

FIXED DEL‘Mr DUAL TRACE

= Dual trace, 35 MHz bandwidth.
= 5mVicm Vertical Sensitivity.s 10.0.ns

® I Compoyin 472 Audia Dummty
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weak output tube. Ran two days in shop
and two weeks in the home. Came back,
C111 burned up again! Tell me what the
obvious solution isl—B.A., Lindenhurst,
NY.

From the length of time the set did
work well, it seems to me that the
replacement capacitor must have been
defective. Two things could have made
this happen—one would be excessive
pulse-voltage from the flyback. That
would have shown up as high boost volt-
ages, high voltage sweep, and so on. So,
we don’t have much left except for a bad
capacitor.

Be sure you use a type that will with-
stand high RF currents. Polycarbonate
dielectric and others. That capacitor gets
quite a high pulse voltage, and from the
symptoms, it suffered a gradual heating
until it broke down. The original is rated
for 6 kV. Be sure your new one has at
least that much rating.

QUICK AND DIRTY FIX FOR
ARCING

J.S. Belcher of Greenup, KY, sends
along this hint for arcing between the
grounding spring and bell of a CRT. He
says it’s a quick and dirty fix but it works!
Just push a wad of aluminum foil be-
tween the ground strap and the dag coat-
ing of the tube. J.S. says he wrapped up a
small plastic bag with the foil to give it
more “spring,” and it worked.

Thank you sir; suggestions are always
welcome.

NO-COLOR PROBLEM

Thanks for the help on the RCA CTC-
27X with the no-color problem. I finally
located a 3.16 megohm resistor in the col-
lector of the ACC transistor that was
open. That caused the ACC stage to kill
the color. Couldn’t find that odd value,
and it was a 1% type, so I used a 3.0 Meg
and 160K in series, and it worked. It's
R172 and it’s among quite a bag of
worms in that circuit! Had to take it all
apart before I caught the open one.

Thanks to W. J. McLain of Phoenix,
AZ, for the feedback. (That was a
goodie!)

GRID DRIVE FLATTENING

This Motorola-Quasar TS5929 chassis
was working only fairly well. The 6LF6
horizontal-output fube was drawing over
350 mA. Boost voltage is quite low, and so
on. The drive waveform looks odd, but
I've noticed that lot of them do. Any
ideas?—A.O., Adel, IA.

I told him to do the standard things.
He replied: “I kept checking things and
finally got it. For one thing, the drive
waveform on the 6LF6 grid didn’t look
right. New tube did not help.” (That was
one of the stock tests, for possible grid
emission in 6L F6, that I suggested.) “Got
over into the horizontal oscillator stage.
Voltages there off enough to be suspi-
cious.

EQUIPMENT REPORTS
continued from page 44

ing system problems or in planning your own
modifications.

The EIf IT includes 256 bytes of memory;
enough for elementary programming exer-
cises. Using the 1802's DMA (Direct Memory
Access) facility starts program loading at
address 0000 with a minimum of hardware.

If you want greater convenience an addition-
al $39.95 buys the Giant board module that
includes a ROM-based monitor. That monitor
lets you examine and change any section of
memory; you are no longer confined to starting
at address 0. It also gives you an 8-bit input
and an 8-bit output port to control external
circuitry, a serial input/output port for con-
nection to a printer or terminal, and a tape
recorder interface to be used for saving and
loading programs.

Netronics has a catalogue of expansion
items, including a color and music board, a
light pen, a prototyping board, 4K memory
boards, and an ASCII keyboard and compan-
ion video-display board. Available software
includes a disassembler, and the Elfbug moni-
tor that lets you insert breakpoints into a
machine language program. A cassette text
editor is available to prepare mnemonic assem-
bly language source programs that can be pro-
cessed by the cassette assembler to produce
executable machine code. Also available is a
full BASIC interpreter.

While the Elf I1 is an excellent and inexpen-
sive way to learn about the 1802 microproces-
sar, and processors in general, at their most
fundamental level, other alternatives should be
explored before beginning a large systems
expansion.

Additonal information is available from Ne-
tronics Research and Development Ltd., 333
Litchfield Rd., New Milford, CT 06776. R-E

“Resistors, etc. checked out OK. I
tried a new 6BLS oscillator tube. Volt-
ages much closer to normal. Looked over
at cathode-current monitor and it was
down to normal 225 mA! DC voltages all
back up to the right value! I didn’t try a
new 6BLS8 earlier because it was almost
new; I'd put it in only about 90 days
ago!”

That is indeed a valuable hint. This is
the first time that I've heard of a drive-
flattening problem caused by the oscilla-
tor tube! There have been many cases like
that, but till now, they’ve all been due to
grid emission in the horizontal-output
tube.

ODD RASTER

In this Philco black-and-white set, I
needed a new deflection yoke—76-
14170-1, or Thordarson Y-94. Put one of
those in and got an odd raster, with about
two inches of black on both sides. Check-
ed everything else. No luck. Here's the
answer. The magnets glued to the sides of
the yoke were installed so the polarity was
backwards. They opposed the sweep and
distorted it! Taking both of them off
cured the problem.

Thanks to John Conti, of Texas City,
TX, for that oddball case. R-E
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LEARN

MICROPROCESSING
on your own computer!

You Learn How To: I/ s08sA
@Design & code micro- 2rm
processor software >
@Use logic & Bit
Manipulation Techniques
@Enter & execule programs
O YOUT 0Wn computar A
@Understand Micropiocessor -
Architecture & Support ! e

I'm
Chips -
8085 MICROPROCESSOR
@Control Programmable TRAL o
Jnput/ Output Parts BAINING UNIT 529995

®implement Real-Time interrupt Handiing & Data Transfer
@Design your own microcomputer

You Will Receive:

W A flully tested and assembled BOSSA Microcomputer with 1K RAM, 1K
EPROM and 1K PROM Memory. Programmabie |/0, Keyboard Unit, CPU
Card. Display and Operating System 44 pin edge connector can be
configured to any bus structure, area on CPU Card for Custom wire-
wrap design or User defined interface circusiry. completely expandable

W Complete Steg-by-Step Instiuction Manual

M Complete User s Manual with programs included

352 page BOB5SA Cookbook takes you from Dasic microprocessor
concepls 10 actual design of an BI8SA Microcomputer

W 344 page 50808085 Software Design Book 1 with over 190 executable
program examples pius defailed examination of all 244 Instructions
and typical assembly language program for the B8O/ B0BS
Macroprocessor

I not complelely satisfied you may return
the product within 30 days for a full refund

RATED BEST VALUE BY INSTRUCTORS

CREDNT CARD DROERS
——— CALL TOLL-FREE —
14805 NE 40th, Dept RE11 AT
MESESEE " 1-800-426-6254 77 @R
YES! | want to start learning Microprocessors. Please rush me

| BOBS AAT Microprocessor Training Unit 2l $299.95 plus S3.00 P&H

NAME OVISA OMSTCD

ADDRESS

CITY ST ZIP
CARD NO EXP. DATE
SIGNATURE
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Z\|IZ
LGD Digital
Multlmeter

TECH n:?;", M0d8| wn"747

® |arge 3%z digit 0.5" LCD readout.
e Side switches for easy one-hand
use.
Accuracy better than 0.8% DCV.
Resolution down to 100V, 100.LA
DC, 0.11).
Only DMM with built-in socket for
transistor hg. testing.
10M(2 input impedance, 10 amp
DC range.
Auto zero polarity. Full overload-
protection.
All functions color coded.
Rugged orange-colored ABS
plastic case.
Complete with battery, deluxe test
probes and spare fuse.

Call for

Power Supplies €

WP-29 Monitor Isotap

L3 Supply line: 105 to 130\«" 48 to 500Hz e |solated output: 0 to
150V 48 to 500Hz ® Leakage: Less than 0.1mA e Power rating
(resistive load): 400VA e Meter: Taut band 312" =2% e Size:

33" x 8Va” x 83" ® Weight: 142 Ib, « Comes with output cable.

WP-708 Trlpla Output

Two 0-20 VDC supplies, 0-2A full load. May be used in series
to provide 0-40 VDC, 0-2A . One 5 VDC (0.4A full load) fixed
supply. Two digital voltmeters 0-99.9 VDC with separate inputs
on the front panel.

Order with Confidence and get the Fordham Advantage'

\(800) 645-9518 e -

in N.Y. State call (516) 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 . COD s extra
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Unique, low-cost, home-study
course prepares you for the
electronic 80’s!

Here’s What You Learn!

Value-packed course teaches you the fundamentals of AC and DC electricity and
power supplies, circuits and circuit assembly, amplifiers and oscillators, digital
electronics and integrated circuits. ., plus you learn to solder, read schematics,
read resistor color codes, know all the latest components, design circuit boards,
use engineering Protoboards, assemble electronic projects and kits! It's a
bonanza of everything you always wanted to know at an unheard of low price you
can't afford to pass up!

Here’s What You Get!

No other comparably priced home study course offers so much for s little! This
amazing course, taught in U.S. Government, CETA-sponsored classrooms,
includes 230 electronic components, which you use to perform 20 exciting,
instructive training activities. In addition, you build six permanent projects,
including highly useful 3-stage AC-DC power supply, LED blinker, component
substitution board, audio amplifier, audible continuity tester and logic probe for
use in digital electronics. All activities and projects are fully documented in four
concise, easy-to-read, step-by-step activity manuals. Course-work is presented
in four, thoroughly illustrated lesson manuals.

Moneyback Guarantee!

To prove to you there is no better value in electronics education anywhere we are
offering you an unconditional, money-back guarantee! If you are not fully
I satisfied after examining your PPG Basic Electronics Course for ten days, just
ship it back to us and we will refund your money, less only shipping charges.

How The Course Works

PPG’s Basic Electronics Course is designed for home study. You learn step-by-
step at your own pace. You read the lessons, do the activities, take the self-test
quizzes provided. Then, if you need help, you contact PPG for assistance. Our
training counselors will respond promptly and courteously with complete
answers to your questions. You learn electronics the easy way!

Free Tool Offer

You've always wanted to know more about electronics. Well now's your chance

Complete course only $169. 95!

to do so without signing up for a costly, long-range program. This proven method
covers it all from basic electricity to digital electronics and there's an excellent
chance it will quality for employer reimbursement where you work. Join the more
than 50,000 students, hobbyists and technicians who yearly enjoy PPG
electronic kits and courses. Place your order hefore October 31, 1980 and
receive FREE needlenose pliers and dikes as a bonus.

To Order your PPG Basic Electronics Course, send check or money order for only
$169.95 plus $5.00 shipping charges; OR if you want to take advantage of our special
1vaa_yi:wnl. Pay-As-You-Learn program, send only $21.50 to receive your first packet of
matenals.

| City State ZIp

| VISA and Master Charge accepted. California residents add 6% sales tax.
|

|

Electronics Co., Inc.
14663 Lanark St. « Van Nuys, CA 91402
(213) 988-3525




This chip
changed

our

llfe.

This book
tells you

Understanding Microprocessors.
From the Texas Instruments
Learning Center. 288 pages. $4.95.

Learn quickly and easily about the explosive impact microprocessors have
had on electronies technology.

How the “miracle chip” works to make those things you use everyday —
caleulators, appliances, microwave ovens, stereos, tv, automobiles —even
toys and games—do the remarkable things they do

Understanding Microprocessors is the latest addition to the Texas Instru-
ments Understanding Series” All TI Understanding Series books are
ideal for those who want to learn about today’s technology — without
having to devote years to the study.

Written in bright, clear, down-to-earth language, and fully illustrated,
you'll find these books to be invaluable tools for your personal entry into the
microelectronics revolution. See coupon for all details.

(©) 1980 Texas Instruments Incorporated

1
: [C] LCW8161 Basic Electricity and DC Circuits $19.95
3 1026 pages. Building blocks for a thorough work-
] ing knowledge of DC circuits.
I [ LCB3361 Understanding Solid-State Electronics $3.95
1 270 pages — New 3rd edition. Individualized ap-
: proach for leaming microelectronic basics.
1 []LCB3311 Unders!anding Digital Electronics §3.95
H 265 pages. The springboard for a look into the
: fascinating world of today's electronic logic de-
3 vices, circuits and systems.
I [11 LCB4023 Understanding Microprocessors $4.95
F 288 p “?es For the newcomer to microproces-
3 sors. What they are, what they do and how they
: work.
§ [ LCB3321 Understanding Calculator Math $3.95
1 224 pages. Unlocks the real power of your
1 handheld calculator — loaded with practical
: applications.
: [1LCB4521 Understanding Communications $4.95
ems
: 288 pages. Electronic Communications Systems
1 — what they are, what they do, how they work.
: Add sales tax, except AK, DE, MI, NH, OR.
: Fifty Years
= Mail check or money order to Texas Instru- };'3
1 ments, P.O. Box 3640, M/S 84, Dallas, |Innovation
B Texas 75285. o
: Orders in Continental U.S. shipped prepaid.
1 Foreign orders: Prepaid in U.S. dollars only,
I Include shipping costs.
1 Prices subject to change without notice.
1
1
H Name
1 Address
[
: City State Zip
: RE-1180 _
i T
' EXAS INSTRUMENTS
1 INCORPORATED 801098
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[PROFESSIONAL LOOKING
PC. BOARDS FAST

MAKE

AND EASY

Are you tired of the hours
of small, detailed, eye-
straining art work that

e SENSATIONAL goes into muklng‘_printad

t boards? ‘'STAMP
*REVOLUTIONARY IT, ETCH IT" is intro-
*FANTASTIC ducing a NEW product

called ‘‘STAMP IT, ETCH
IT'" Kit. This Kit will
take the tedious art work
and many tiresome hours
out of printed circult
board preparation. In just
a few short minutes you
have a professional look-
ing etched printed circuit
board ready for drilling!

The “'STAMP IT, ETCH
IT" Kit is exactly as the
name implies. Following
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A. Stamp Components on P.C. Board,

DUDTDIN] commcron e

the step by step simple

]
Reduces Printed Circuit Board Art Work From 2 Hours to 10 Min. . . instructions, you can have

. a printed circuit board
Slmple as A.B.C. and have saved hours of

18 PIM DUEL IN LINE iC
OCKET

18 PIN ROUND IC SOCKET

& PIN ROUND IC SOCKET
T0-5 TRANSISTOR SOCKET
TO-18 TRANSISTOR SOCKET
LARGE & SMALL DOWUT PAD

RESIST 1Mk
INK PAD

RESIST PEN ON LY

B. Use Pen 1o Interconnect Lines.  C.Eich Board.  frustration. As easy as

you use a rubber stamp

ADDITIONAL STAMPS to stamp messages on
paper, you stamp your

Bread board sinmps for sil intagrated circuts “aresi~ | component connections on

ey, copper clad printed cir-
Only #2%5 each or all four 595 cuit boards. .
In your “'STAMP IT,

#1 DUEL INUNE [22 FLAT PACK "l
— =—a ETCH IT'" kit we supply
— e '“.E'._ J‘_.. all component stamps
— = 7= =N shown in SE-2 Kit. In the
— =* AR SE-2 kit we also have

#73 BPIN ROUND [# 4 10PN ROUND | resist ink enough for
: Elﬂ : .na months and mn:tht of
—— experimenting, ink stamp

== o—"—=% || pad, resist pen, and etch-
ing t s. The most

e RESIST INK .. 95¢ (ewluhonarr item in your
per bottle ‘STAMP 1T, ETCH IT**
Kit is . . . The Fool Proof

* RESIST PEN ea. 95¢ e

«INK PAD ea. $1.15 System of etching your

= Etching Con- printed circuit boards.
PLUS 1 LB. POSTAGE

tainers_ .10 for 85¢ With our kits and our
etching containers, you

RAINBOW INDUSTRIES & i e

as. bubble etching ma

4994 Olympia Drive chinery and the  results

Indianapolis, Indiana 46208

£5.00 Minimum Order
PLEASE ADD POSTAGE

PV SV NV OO VPV VRO e EOoyoyoys o cpuyoy O VU RO O UL IVUUIOY U rVSUOYUUo vy eyofouyvio uoyv v Ve VvV Vo U U Bo oo Tooo

are as good or better.

MASTER CHARGE PHONE
ORDERS WELCOME 317-297-2717
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: Mo Previous PCB Experience Necessary
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! RAIMBOW INDUSTRIES MADE UP A SE-D 400 KIT FOR THE
i PRINTED CIRCUIT BOARD MAKER WHO WAMNTS EVERY-
I THING . . . And Just For You . .
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PRINTED CIRCUIT
BOARDS
G-10 FIBERGLASS

Size 1 Side 2 Sided See March '79 “Radio-

PLETE

i SE-D8 KIT PLLS?S

Elec-

omy 4" 95 35 tronfcs" Hobby Corr.ler for
Gl A0 65 additional information on
4"x 6" .65 90  Stamp It, Etch It Method.

Bifxchid Sr 905 13y
6/x12" 1500 2.50
12112 295 3.95
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master cach topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study

More information on stereo products is available.
Use the Free Information Card inside the back cover.

AXIAL DOME 2-WAY CAR SPEAKER, the mode/
4128, consists of a 4 X 10-inch woofer and a
1-inch Super Dome tweeter. The woofer boasts a
20-oz. ceramic magnet and 1-inch hi-temp voice

CIRCLE 131 ON FREE INFORMATION CARD

coil. The 4128 has a power handling capacity of
50 watts and a frequency response of from 70 to
15,000 Hz.—Heppner Mig., Belvidere Rd., Round
Lake, IL 60073

STEREO HEADPHONE, model 60A, offers high
quality sound at an affordable price. It features
individual volume and balance controls, a sensi-

tivity of 110 dB at 1,000 Hz with 1 mW, a matching
impedance of 8 to 16 ohms, and a maximum input

CIRCLE 132 ON FREE INFORMATION CARD

of 0.5 watt. Other features are leathery soft ear
cushions and a 10-foot coiled connecting cord
with a 3-circuit phone plug. It's packaged in a
3-color display carton. Suggested retail price of
model 60A Is $14.95. —BP Electronics, 855
Conklin St., Farmingdale, NY 11735. R-E

Electronics Paperback Book Club
Quality Paperbacks at Affordable Prices
Buy two, get one free!

RADIO-ELECTRONICS

3

Select the books you want or join the club now. Either way you earn a free book and
can qualify for discounts of up to 20% for the next year.
Here are 5 great books to start your membership. Select the ones that you want to read.

[ o‘nnan Fon“ .
CASH NOW 1

ve checked off three books that | want to buy. I've included payment for two of them at the full list !
price. | understand the third book is FREE.
FI $15 for a 15% discount

ve checked off the book | want FREE and have included my $15 membership fee. | understand that
this fee makes me a member of your book club for one year and that during that time | can order as
many books as | want and deduct 15% from the list price.
F_[ $25 for a 20% discount

ve checked off the free book and have enclosed my $25 membership fee. | understand that this fee
makes me a member of your book club for one year and that during that time | can order as many
books as | want and deduct 20% from the list price. | further understand that | can use my $25
membership fee as a credit toward future purchases.

Signature
Name
Address
City

State Zip

Title Quantity

[] How To Build Your Own Metal &
Treasure Locators $2.95

[ A Practical Introduction To
Digital IC's $2.95

[] Electronic Calculator Users
Handbook $2.95

B Popular Electronic Projects $3.50
Electronic Music & Creative Tape
Hecordiniﬂsa.su

B $15/15% Membership
$25/20% Membership

Total Price

Pl b Subtotal
Shipping (35¢ per book)
Sales Tax (NY State residents)
Total

MAIL TO:
ELECTRONIC TECHNOLOGY TODAY INC.
17 Slate Lane Central Islip, NY 11722 No Canadian Orders




' computerproducts|

More information on computer products is available.
Use the Free Information Card inside the back cover.

ADAPTER/MOTHERBOARD, the Basic 8100, is
designed to be used with the TRS-80 computer. It
provides an interface to the S-100 Bus, with six
S-100card slots and converts the TRS-80signals
to S5-100 signals. The Basic 8100 includes an
extension connector for adding another mother-
board. Each basic unit provides six connectors
and card-guide sets. There is an options kit for
the Basic 8100 for providing both additional 1/0
and RAM capabilities. The RAM option includes
support circuitry for eight 16K or 4K dynamic
RAM chips, DIP switches, bypass capacitors,
sockets for all IC's, and instructions. The options
kit also provides either standard RS-232-C I/0
interface or 20 mA serial teletype 1/0 interface.
That option comes with everything needed for the
interface circuitry—sockets, IC's, DB-25 connec-
tor, parallel connector, and software. The Basic
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8100 features selectable odd, even, or no parity,
and 5, 6, 7 and 8-bit word length with I, 1'%, or 2
stop bits. It is available either assembled and
tested or in kit form. Suggested retail price is
$245.—California Computer Systems, 250 Ca-
ribbean Dr., Sunnyvale, CA 94086.

GRAPHICS INTERFACE, model SDI, is a high-
resolution unit designed for Cromemco computer
systems. It displays color or black-and-white
images with up to 756 by 484 point resolution.
Features include color-map selection, dual-page
windowing function, automatic area fill mode, and
NTSC broadcast compatibility. The SD/ consists
of two circuit boards that plug into the S-100 bus
of the system, and uses direct memory access to
display the contents of display memory. Each pix-
el of the display can be mapped from one bit of
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the display memory and 12K or 48K of memory
can be used. In the nybble-mapped mode, any 16

of 4096 possible colors can be displayed in one
picture. In the bit-mapped mode, any two colors
can be displayed, and in black-and-white nybble-
mapped mode there can be 16 shades of gray.
The SD/has three separate analog output signals

to drive the Red, Green, and Blue guns of an RBG
monitor and a composite sync signal is switch-
selectable on any of the three outputs. Suggested
retail price is $595.—Cromemco, Inc., 280 Ber-
nardo Ave., Mountain View, CA 94043. R-E

ToGet 21
A Precise Grip ¥

' On Precision Jobs
>

itk Champ
HANNELLOCK 'NC « Me

ville, Pennsylvania

sure
sharp

air. Precision machined

Biue dipped
in every detail (at

ision Pliers

16335

fan! The Aest Of The Family. Send For Our Free Catalog.
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More information on new lit is available. Use the
Free Information Card inside the back cover

RCA SK SOLID STATE REPLACEMENT GUIDE
1980 is 368 pages and offers 1,080 solid state
replacement devices that replace more than
161,000 domestic and foreign types. There is a
dual numbering system which shows both the SK
stock number and the stock number in the sys-
tems used by EGC, REN, and TM.

There is information on RCA's full line of
replacement transistors, rectifiers, thyristors, in-
tegrated circuits, and high-voltage triplers, in-
cluding many MRO (Maintenance and HRepair
Operation), replacements. The guide also in-
cludes an index and a comprehensive data sec-
tion with listings grouped according to the type of
device. The price of the guide is $1.50.—RCA
Distributor and Special Products, PO Box 597,
Woodbury, NJ 08096.
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VIDEO/AUDIO SUPPLIES AND ACCESSORIES
CATALOG, contains 80 pages describing hun-
dreds of unique and innovative items for audio
and video users. Featured products include cus-
tom cables, video cassettes, tape labels, hard-
to-find connectors and adaptors, microphones,
test charts, audio cassettes, tape cleaning sup-
plies, cable markers, splicing kits, books and ser-

vice manuals, tool kits, storyboard pads, and
many other items. The catalog also introduces
the pocket cable tester and the Littlite. Name-
brand items are offered, such as Memorex,
Switchcraft, Belden, Maxell, Shure, Vaco, Brady,
and many others.—WIDL Video, 5245 W. Di-
versey Ave., Chicago, IL 60639.
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ALUMINUM SOLDERING GUIDE, Alu-Sol Multi-
core Solder, is a 4-page brochure that provides
information on soldering aluminum using the mul-
ti-cored solder, Alu-Sol 45D. Alu-Sol 45D is a
combination of a flux and silver-loaded tin-lead
solder that contains no bismuth, zinc, cadmium
or aluminum. The brochure provides complete
applications, technical data, joint design recom-
mendations and soldering technigues. Detailed
performance information is also given including a
table on the solderability of various wrought and
cast aluminum alloys, different aluminum finishes
as well as other metals and alloys using Alu-Sol
450.—Multicore Solders, Westbury, NY 11590.
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ELECTRONICS CATALOG, contains 80 pages
crammed with hundreds of bargain-priced elec-

tronic parts and equipment. Listed are factory
surplus items plus many unusual and hard-to-find
parts. This catalog will be of interest to everyone
in the field of electronics—teachers, students,
hams, hobbyists, as well as technicians, dealers
and manufacturers.—Etco Electronics Corp.,
Dept. 113, Box 796, Plattsburgh, NY 12901.
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KEYBOARD-SWITCH CATALOG, is a 4-color, 12
page catalog featuring the complete Series T-5
line of mechanical contact keyboard switches.
The catalog covers 12 basic switch types, electri-
cal specifications, mechanical dimensions, PC-
board layout and mounting requirements. It also
covers dimensions, styles, and colors available of
stock and custom keytops and lighted-switch
lenses.—MEI, Inc., Park Center, Sterling, VA
22170.
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CROSS REFERENCE FOR VARIABLE TRANS-
FORMERS, Interchangeability Chart, is a six-
page two-color guide covering over 400 models.
The listing shows the equivalent catalog numbers
for similar types made by other variable trans-
former manufacturers. The guide lists current rat-
ings from 0.8 amps to 540 amps as well as model
numbers.—Staco Energy Products Co., 301
Gaddis Blvd., Dayton, OH 45403. R-E
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oK rrecision

Call for

-

Dual Trace 5"
30 MHz Triggered Scope
Model 1479A

our prices TOLL FREE
S(800)645-9518

in'N:Y: State call (516) 752-0050

Microcomputer-Controlled
Autoranging DMM wmodel 2845

= Computer stabilized accuracy to 0.1%
= Auto-perfection
Selects range for maximum resolution
= Audible continuity indicator
Built-in audible tone generator
= G-MOV overload protection
Provides AC and DC voltage range protection to
1000 VDC or AC peak
= Shielded in RF fields
Accuracy maintained in RF fields

..« in stock and available for immediate delivery.

Semiconductor
Transistor Tester
Model 520B

Sweep/Function
Generator
Model 3020

Order with Confidence and

= Long life, high reliability
Four hermetically sealed reed relays perform
range switching with virtually no contact wear.
Microcomputer intelligence
Designed around 4-bit microcomputer. Analyzes
stored data and range that provides greatest
display resolution.
1024 x 8 bits of ROM supported by 48 x 4 bits of
data memory RAM

\-

rogram memory capacity

Portable Digital
Capacitance Meter
Model 820

855 Conklin St. Farmingdale, N.Y. 11735

FORDHAM @Rl " Voney Order
@i,

ﬁ_dvanlagg_!

I = Master Charge
VISA* = BankAmericard
= VISA = COD

) COD's extra
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radio products

More information on radio products is available. Use the
Free Information Card inside the back cover.

KILOWATT LINEAR AMPLIFIER, model 444 Her-
cules, features instant break-in and requires no
tuning—the front panel uses just four switches
(power, mode, meter, and band). Behind the
black-out upper panel are two large meters that
light up when AC power is turned on. One mea-
sures collector current, the other measures col-
lector voltage or power (forward and reverse).
There are also six status indicators with LED’s
that can show the following conditions: overdrive,
improper control-switch setting, heat-sink tem-
perature, SWR, overvoltage, and RF output bal-
ance. The amp will shut down when set limits are
exceeded.

The model 444 uses two 500-watt push-pull
transistor amplifier modules, operating at 45-
volts DC at 22.2 amps, and providing 600 watts
RF output. Frequency range is 1.8 MHz through
21.5 MHz, and input and output impedance is 50
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ohms. The separate power supply provides 45
volts DC at 24 amperes and an automatic line-
voltage correction circuit eliminates the possibili-
ty of applying too high a voltage to the final tran-
sistors. Price is $1575.—TEN-TEC, Inc., Highway
411 E., Sevierville, TN 37862.

MARINE CB ANTENNAS, models MC277 and
MC270, are designed for use on fiberglass, wood,
plastic, or metal boats and recreational vehicles
and do not require ground planes. Both antennas
feature a molded, hinged base that locks in an
upright position for transmission and folds 180°
for out-of-the-way storage when not in use. Both
include a prewired coax assembly sealed into the
base for moisture protection. The model MC277
Sea King is a nine-foot fiberglass whip that pro-
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vides maximum range and performance and is

priced at $39.95. The model MC270 Sea Spriteis
a loaded fiberglass stick-type that combines the
convenience of short height (39 inches) with high-

performance characteristics. It is priced at
$31.95.—Antler Antennas, P.O. Box 40526, Fort
Worth, TX 76140. R-E

The DR22-C

Fully Synthesized General Coverage
Receiver from McKAY DYMEK

FEATURES

Shortwave, CB, ham radio. ships at
sea, overseas phone calls, etc

High Impedance tuner output for
Hi Fi System use

High level Rr front end for excellent inter-
modulation rejection and sensitivity.

Low Phase Noise Synthesizer

Solid state, phase locked, digital
synthesis tuning.
Extreme ease of tuning at all
frequencies
No mechanical tuning dial error or
backlash.
Switch selectable 4 or 8 kHz RF
bandwidth.

m Built in monitor speaker with external
speaker connectors.

m Switchable impulse noise limiters
for AM and SSB

Crystal filters in first and second IF
amplifiers, ceramic filter in third IF

Quartz crystal tuning accuracy at all
frequencies, no crystals to buy.

Built in power supply for 110-120 or
220-240 VAC switchable, 50-60 Hz

SPECIFICATIONS

B Frequency coverage

ntinuous. Digital synthesis in 5 kHz steps

50 kHz to 29.7 MH:
fine tune for =5 kHz

m  Sensitivity for

20MHz-29.7TMHz
for10dB S + N/N

0.75uV
LI

+5 kHz or =14 kHz

| Selectivity

m  AM Harmonic distortion 1odulation

« modulation TH.D. (1kHz modulation)

Within = 40 Hz in any 8 hour period at a constant ambient of 25C,
after 30 minute warm up.

For more information ﬁrite or call today

Toll Free
= 800/854 7769 TwWX 910 581 4990
L < 4 Calif. 800/472-1783 Local Tel. 714/621-6711

McKay Dymek Company [
111 South College Avenue
PO Box 5000

Claremont, CA 91711
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Test
computer

terminal

CRTs__

witha

B & K-PRECISION
portable
CRT analyzer

" Model 467
$395

Now you can save time and reduce call-
backs by field testing most any monitor
or computer-terminal CRT. The
B&K-PRECISION 467 CRT restorer/

analyzer provide a definite "yes or no™ an-

swer to tube condition on an easy-to-read
meter. It offers fast set-up-and testing and
measures true dynamic beam current, All
CRTs are checked identically—including
all color “in-line" and “one-gun” types.

Checks virtually all types of terminal CRTs.

In addition, the 467 offers a powerful
digitally controlled CRT restoration

method so that you'll be able to extend

the life of many “bad” CRTs and
guarantee results.

B Exclusive multiplex technique tests
all three guns of a color CRT
simultaneously

B Exclusive circuit tests focus-electrode
lead continuity

B Obsolescence proof: perpetual set-up
charts available

B Improves profitability by reducing call-

. backs—repair a terminal in one trip
instead of two!

B Entirely self contained; weighs only
10 pounds

For additional information and the
name of your local distributor, call toll-

free 800-621-4627.

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

Intl. Sis,, 6460 W, Cortland 5t., Chicago, IL 60635
Canadian 5ales: Atlas Electronics. Ontario /

next month

DECEMBER 1980

M Build This Hi-Fi

Minispeaker

Complete construction
plans for a low-cost sub-
compact speaker system
that delivers high-fidelity
performance.

B How To Locate Faults in

Coaxial Cables

Nifty troubleshooting
method locates open or
shorted conductors in
hard to reach coaxial ca-
bles.

PLUS:
Hobby Corner
Communications Corner

B How To Build Your Own

Robot
Part 5. Complete detalls

on how to wire the body"
and build a remote con-

trol box.

A Potpourri of Useful
Information

Hints, tricks and circuits
to help you troubleshoot
and repair circuits. In-
cluded are actual case
histories along with trou-
bleshooting procedures.

Service Clinic
Equipment Reports
and more. . .

s —
p——"

(1

T
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SO TIP for soldering

control and convenience

temperature control

50W iron maintains any temperature
between 400-750°F with £2%
accuracy to solder delicate com-
ponents without damage. Allen key for
temperature adjustment included.
Heats in 45 seconds, indicated by ther-
mostatically controlled lamp.
Production 50 — No. 7200

r-—-r,c'——_
PRI ool s, 7

¥k cordless convenience

High capacity nickel cadmium battery
power lets you take low-voltage solder-
ing anywhere! Complete recharge in
3-4'% hours. Partial recharge in less
time. Isolated tip design with a wide

| g J"** = . range of "‘snap-in'' tips available.

! ! ' Quick Charge — No. 7700

Available at most electronic
parts distributors.

WAHL CLIPPER CORPORATI

/ Sterling, lllincis 61081 = (B15) 625-6525
“Manufacturing Excellence Since 1919'

= ARSI A M, D SR T A AR S
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HI-FI STEREO
continued from page 75

than a switchable circuit-interruption
point in the long signal path from pro-
gram source to loudspeaker terminals.
Usually, the tape-monitor interruption
point occurs immediately after the pro-
gram-source selector switch. In some
components, an additional stage of gain
or a stage used as a buffer amplifier
may be added, as shown by the dotted
lines of Fig. 5. In either case, the jack
labelled *‘tape out’ (only one channel
is shown for convenience, but in a
stereo component, the identical con-
figuration would appear for the alternate
channel) is intended for connection to
the input of an accessory component or
a tape deck, while the jack labelled
*‘tape in'’, “‘monitor’’ or “‘tape play”’
connects to the output of either a tape
recorder/deck or the output of one of
the many auxiliary devices or acces-
sories.

If nothing is connected to the tape-
monitor circuit and the front-panel tape-
monitor switch is depressed or moved
to the “‘tape’ setting. it is clear from
Fig. 5 that the signal path will be com-
pletely broken or interrupted and
nothing will be heard from the system’s
loudspeakers. On the other hand, if a
tape deck (for example) is connected to
the tape-monitor loop and the *‘tape’
position of the front-panel tape-monitor
switch is chosen, only the output of the
tape deck will be fed to the succeeding
amplification stages and ultimately to
the loudspeakers, regardless of the
setting of the main-program selector
switch on the front panel of your re-
ceiver or amplifier.

Often, users forget those important
facts and, when they turn on their sys-
tems and discover that no sound is
coming from the loudspeakers, they
panic and place a call to their local ser-
vice technician. Only when he arrives
and simply restores the tape-monitor
switch to its ‘‘out’’ or ‘‘source’’ posi-
tion do they realize that they have
wasted a service call. R-E

Put your
money where
your Heart is.

American
Heart

” Association
WE'RE FIGHTING FOR YOUR LIFE

Technicians-

RCA Flameproof Film
Resistors simplify your
replacement problems.

o g
2 R
poi?? 2 o ot R

More and more technicians are switching
to RCA Flameproof Film Resistors. Here
are 4 important reasons why:
° Many of today's circuits require
flameproof resistors.
e High quality service demands high
quality replacement parts.
e They're available in the popular
wattage ratings — ', 2, 1 and 2 watts.
* Values run from 0.1 Ohm to 1.5
Megohms. Altogether there are 643
film resistors to choose from.
And, RCA's convenient, preloaded and
prelabeled Flameproof Resistor Kit makes
it easy to store and locate your resistors.

See your RCA Distributor for details or
write to RCA Distributor and Special
Products Division, 2000 Clements Bridge
Road, Deptford, NJ 08096.

Flameproof
Film Resistors

(" HIGH STABILITY )

CRYSTALS FOR
FREQUENCY —
ORTIME —ruLn

USE THE BEST

BUY
JAN CRYSTALS

« CB
« CBstandard
« 2 meter
= Scanners
« Amateur Bands
* General Communication
« Industry
= Marine VHF
= Micro processor crystals
Send 10¢ for our latest catalog.
Write or phone for more details.
Jan Crystals
2400 Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936-2397

easy to charge

CB,AMATEUR or
COMMERCIAL
COMMUNICATIONS

Hustler has
the antenna you’re
looking for!

Mobile or base station.
Whatever your needs, Hustler
has the quality for exceptional
mechanical and electrical
performance. The result of
unique engineering expertise
and innovation, respected
throughout the industry.

For outstanding antenna
quality, look to Hustler!

Clearly the choice of those ]
who know guality.

See your dealer or write:

@USTER - |

3275 North B. Ave
Kissimmee. Florida 32741
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market center

CLASSIFIED COMMERCIAL RATE (for firms or individuals oﬁerjnﬁ‘commarcial products or ser-

vices). $1.50 per word prepaid (no charge for zip code) . .

. 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) 85¢ 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.

SATELLITE TELEVISION

ANTENNA azimuth and elevation for all Western
Hemisphere geostationary satellites. $4.00 and
your latitude and longitude. Free sample SASE.
DAVID FREY, Box 2591, Satellite Beach, FL
32937

AUTHORIZED TRS-80® DpEaLER Az01
COMPUTER SPECIALISTS

Up to
15% Discount
on TRS-BO':
26-1051 4K LEVEL |. \...$424.00
26-1056 16K LEVEL Il. - $870.00
1-800-841-0860 1oLl Free

MICRO MANAGEMENT SYSTEMS, INC.
Downtown Plaza Shepping Center
115 C. Second Ave,, 5.W.

Cairo, Georgio 31728
(912) 377-7120 Ga. Phone No.

SATELLITE TV
. FANTASTIC 80 [l CHANNELS

ter than Cable mus! &0 nd
Do it- nurseilers Build 2 Video Systzm Ihe whole family
can enjoy! No commercials, FREE movies, sports and v
Wegas Shows - workdwide, crystal clear reception connects
to any TV set. 100 pages (8 x 11) loaded with photos, plans, kits—
TELLS EVERYTHING! Satrslﬂ:im Guarantead.
Send $7.95 TODAY! Add $2.00 for 1t class (air mail).
Or call our 24 hour C.0.D. rush-order line 862-5068.
GLOBAL TV ELECTRONICS. P.O. Box 219-V. Mamland, FL 32751

PLANS & KITS

SPEAKERS. Save 50%. Build your own speaker
system. ‘‘Free catalog’ write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City, MO 64108

PROJECTION TV . . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
lllustrated information free. MACROCOMGC,
Washington Crossing, PA 18977

DIGITAL multimeter kits handheld, best quality
0.1% accuracy. The lowest price in America
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir-
cle, Tampa FL 33615

for $1.50 per word (minimum 15 words) to:

( ) Plans/Kits
( ) Education/Instruction

To run your own classified ad, put one word on each of the lines below and send this form along with your check

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Business Opportunities
( ) Wanted (

( ) For Sale

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5

6 T 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

Satellite TV

FOR THE HOME

Sick of Network TV?

Our receiver lels you gel
over 75 channels of televi-
slon directly from earth-
cable TV satellites!:
HBO, Showtime, super sta-
tions, sporis and movies
from around the world.

We don’t just sell information!

We Manufacture Hardware!

%r 94-page catla:og and ::;Iotmatlm m tell
whole story! Inexpensive dishes,

m aiming software! Specs, W
md more!

$7.95 today!
24-hour C.0.D Hotline @,
(305) 339-7600 Tiger & hemsas

SPACECOAST RESEARCH
Dept. T, P.0D. Box 442, Altamonte Springs, FL 32701

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

TELEVISION alignment—in minutes—while ob-
serving revolutionary pattern on screen. Check
RF, IF, video, instantly! So simple and inexpen-
sive it's incredible. Complete plans—$6.00. Free
details. JOHN KOZULKO, Box 2702R, Clearwat-
er, FL 33517

SAVE 90%. Build your own minicomputer. Free
details. DIGITRONICS CORPORATION, 2723E
W. Butler Dr., Phoenix, AZ 85021

NEW plans. Telephone memory dialer, negative
ion generator, burglar alarm, $3.00 each. Sub-
scription television decoder, $10.00. Plans in-
clude detailed instructions and circuit board pat-
terns. COLLINS ELECTRONICS, Box 6424, San
Bernardino, CA 92408

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,

 © FREQUENCY COUNTER 35MHz

kit & 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, aetund
179 May Street, Fairfield, Conn. 06430 *"¥ Kit

'—I one © CAPACITANCE METER JpF to 999KuF
in

TELEPHONE calls recorded automatically, unat-
tended, build yourself for less than $10.00. Detail
plans $2.50. GARRETT ELECTRONICS, 6451 Im-
perial Avenue, San Diego, CA 92114

ELECTRONIC toys and games. Build your own
and save. Plans for 10 toys $5.00. MICRON, 210
E. Belcrest Road, Belair, MD 21014

CABLE TV descramblers and converters. Build or
buy. For information send $2.00. C&D COMPA-
NY, POB 26, Hudsonville, M| 49426

BUILD electronic burglar alarm. Most versatile
and practical home alarm available. Fantastic
features. Build for $130.00. Complete plans,
schematics, parts lists $12.00. Specifications
sheet and photo $1.00 (deductible when ordering
plans). BUSH ALARMS, 501 Prada Dr., Milptis,
CA 95035




THE PERFECT (R oo o ni =)
. i Are you receiving |
CHRISTMAS GIFT. i o il i
' our mailers .
ORDER EARLY WHILE larlv? if .
SUPPLIES LAST! ) oy any sl hat, '
k3 ; Please return this form 1
L Zi
| / ilog 1 i
% 1980 IC MASTER | NAME :
over 2700 PAGES i 1
280-CPU_ 25 MHz 9.85 Z80-510/0 25 MHz 30.50
ZBOA-CPU 40 Mz 12,05 ZBOA'SIOZ0 4.0 MHz 36.70 Complete integrated circuil data selector i ADDRESS i
280PI0 25 MH: 665 Z80-S10/1 25 MHz 36.00 MasiangUideio e IWaal| G 5 ncilding
ZBOA-PIO 40 MHz 8.00 ZBOA-SIO/1 40 MHz 44.10 [UCIDpOCRSIONS ANE CONTL TS CIILEA 1 cITY A
SR 5 45,000 device types listed. 5,000 new
LCTC 25 MHz  6.85) ZBO-510/2 25 MHz 36.00 device lypes added Complete new 1 i
Z80A-CTC 40 MHz 8.00 ZBDA-510/2 40 MHz 44.10 section on MPU boards & Systems.
Z80.DMA 25 MH: 22.35 : . I STATE ZIPCODE_____!
Z80A-DMA 40 MHz 28.00 ‘VERY SPECIAL $29.95 1 1
L - e O R
-
(s ) CMOS PLASTIC POWER )
OPTO SALE TRANSISTOFIS
CD4000BE .20  CD4021BE 69 CD404BBE .84 CD4082BE .22 CD4527BE 1.85 TiP29 NPN 1 AMP
L.E.D. LAMPS CD4001BE .29  CD4022BE 1.19  CD4047BE .79  CD4085BE .58 CD4528BE B4 iy Wl Y
LED209 T-1.2 mm Red 09 CD4D02BE 23 CD4023BE 29 CD4045BE 44 CD4086BE 69 CD4531BE B3 TIP30 39 PNP 1 AMP
LEDZ1 T4 CD4006BE 99 CD4024BE 4B CDA40S0BE .38 CD4093BE .79 CD4532BE  1.08 T 42 NPN 3 AMP 100V
1 718 mny; Green 19 CO4DOTBE .39  CD4025BE .27 CD4051BE .78 CD4099BE 1.98 CD45398E .79 TiPa2 43 PNP 3AMP 100
LED212 T-1 3 mm Yellow 14 CDA4008BE CD4026BE 1.79 CD40S2BE 1.09 CD4104BE 199 CDA4543BE 1.72 s i
CD4009BE .49  CD4027BE 44  (CDA4DS3BE 1.09 CD4S0BBE 1.79  CD4553BE 2.89 TIPAT .59 NEN: BAMPIDOV
LED220 T-13% 5 mm Red a1 CD4010BE .49 gg‘&ggg& 54 %B‘iggggg 1.75 gg451DBE T4 20455555 69 TiP42 64 PNP 5AMP 100V
LED222  T-1% 5 mm Green 24 CD4011BE .20 4 89 4 79 4S11BE .69 D4556BE .66 TIP115 .59 PNP 2AMP 6OV
ED224 | T1e & mrval 36 CD4012BE .27 CD4030BE 42  CD4068BE 29 CO4512BE .79  CD4581BE 1.99 : 3 2
& TR MM CD4013BE 39  CD4D33BE 179 CD40B9BE 26 CD4S14BE 105 CD4SB2BE .88 TIP120 64 NPN SAMP 6OV
DISPLAYS CD4014BE .64 CD4034BE 2,50 CD4070BE .37 COD4515BE 1.95 CD4584BE .48 TiP122 T4 NPN S5 AMP 100V
CD4015BE .64 CD403S5BE .94 CD4D72BE 22 CD4516BE .99 CD4585BE .86 TIP125 .74 PNP SAMP BOV
FNO357 375° Common Cathode 99 CD4016BE .39 CD4040BE .89 COD4073BE .34 CD4519BE 49 CD4702BE 8.89 e SRS
FND500 500" Common Cathode a9 CD4017BE .65 CD4041BE 156 CD4075BE .20 CD4520BE .69 IP127 .85 PNP 5 100V
FNDSO7 500" Gommon Anode o CD4018BE .57 CD4042BE .64 CD4076BE 79  CD4522BE .89 TIP2955 83 PNP 15 AMP 6OV
DL704 300" Common Cathode 1.29 CDA01SRE 508 I CDAC A AESE 07 S COADTERE Rb04 SR GO S260E S 190 TIP3055 .70 NPN 15 AMP 60V
DL707 300" Commen Anade 1.29 \__ CD4020BE 84 D34BE .74 40818E .26 FT3055 .58 NPNI10AMP Eﬂy
DL747 630" ‘Common Anode 229
DL1416 20.95 —
1 ™\
4 digit, 16 segment alphanumerc display 167 ht ( LINEAR I,C_ S
S | oA 23S Daraicns 39 DUAL-IN-LINE — LOW PROFILE — |.C. SOCKETS
ISOLATORS v sttt T et B CONTACTS PRICE CONTACTS PRICE
|LD74  Dual Opto Isolater 1500V 1.28 Ehaoa-g B DvaseN-s 79 Duassie 42 B PIN 07 22 PIN 21
ILQT4 . H 85 LI - - -1 14 PIN a1 24 PIN i
2 A Opiol0intorst a0 S 380 [M30SK 120 [MB556M-14 .49 LMI148IN-14 69 16 PIN BE] 28 PIN 27
ILCTS Dual Opto Isolator 1500V 129 [M310HG 149 723CH ‘8 LM304EN-14 99 18 PIN T Al 39
TIL111 Opto Coupler 1500V 54 LM311N-8 .58  LM723CN-14 & LM3302N-14 .55 20 PIN 19 # :
4N26 Opto Isolator 2500V .54 LM317T 1.48 7250 1.7 LM3403N-14 89
4N33  Opio Isolator is00v 85 [T0-220) [M733CN-14 158 LM300ON 49 « LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY. AN
LM318N-8 1.45 M739CN-14  1.29 LM-H 36N-14 99 UNBEATABLE COMBINATION
Nz _J \_[M318CH 178 LM741CH 85 D03AN 89 v,
{ik TTL-LS ALL CIRCUITS IN STOCK FOR GUARANTEED IMMEDIATE DELIVERY. N
TALSDON T4LS20N 27 74LS55N .39 T4LS95N B4 TALS13TN 99 TALS1EIN B9 TALS19IN 1.29 TALS245N 2.75 T4LS27ON B4 T4LS348N 295 T4LS3ITON 1.95
TALSOIN 31 7ALSaIN 28 TALSTAN 45 TALSOGN 74 74LSia8M @9 7ALSIGIN .89 74LSI82M 68 74LS24TN €8 7ALSPBON 288 7ALSISN 127 74LSa0oN 238
740502N (34 T4US2BN 39 74LSTAN .56 74LS107N .45 74LS13GN 69 74LS163N .98 T4LS193N .89 74LS248N 169 74LS283N 1.18  74LS5353N 1.95 74US393N 275
TALSOSN 28 7ALSaIN 34 TALSTEN 49 7ALS1ON £9 TALSMSN 138 TALSIGIN 64 TALSIGAN 72 TALSMON 99 7ALS200N 84 74LSO6N 1198 7ALSIN 195
T4LS04N .29 T4LS30N 19 TALSTEN 39 TALS112N 44 T4LS147N 249 T4LS165N  1.27 74LS195N 74LS5251N 2,25 74LS293N .38 74LS365N 4.6 TALS44TN a7
74L505N .39 T74LS32N 49 T4LSTAN .35 74LS122N .54 74LS14BN 1.49 T4LS166N 1.87 T4LS196N 112 74LS253N .59 74LS295N 1.39  74US366N 1 % TALS490N 1.95
T4LS0BN .34 74LS38M .32 T4LSE3IN 94 7T4L5123N B4 74LS151N .48 TALS16ON 12.85 74LSI1STM .99 74LS257N 95 74LS298N 1.18  T4LS367N 1.98 74LS630N 85.00
74L509N .59 74LS40N 24 74LSBSN .87 74LS124N .99 74LS153N 42 74LS170M 275 74LS221N 88 74L5258N .68 74LS299N 298 74LS38N 1.50 74USB3IIN B5.00
TALS10M 23 TALS42N A9 T4LSBEN T4 T4LS125N .52  74LS155N .94 T4l ‘I?{!N 74 T4ALS240MN 1,18 74LS259N 4.76 TALS3I20N 295 74LS373N 1.48  T4LSEG9N 96
T4LS1IN 34 T4LS4TN .69 T4LS90N A4 T4LS126N .52 T4LS156N 1.45 74LS178N A9 T4LS241N 1.14 T4LS260N 1.00 T4LS3I2IN 3.86 74LS3ITAN 148 T4ALSETON 2.65
74LS12N 18 T4LS4BN 2.5 74LS9IN .79 74LS132N .44 74LS157N .98 74LS17EM 52 74LS242N 135 74LS266N 69 74LS322N 4.95 740S37SN 2.95
T4ALS13N 27 T4LS5IN .29  T4LS82N .74 74LS133N 2.85 74LS158N .79 74LS181N 2,38 T4LS243N 79 T4LS273M 1.39  74LS323N 4.95 T4LSITIN 1.44
QALSPQN 49 T4LS54N 24 T4LS93N .38 T4LS136N 65 74LS160N 1.80 74LS190N 1.25 74LS244N 1.35 74LS275N 4.95 74L5324N 1.38 74L5378N 1.30 j
= (G 2\
MOS MEMORIES ) MICROPROCESSOR s SCR's and TRIAC’s
ic s -3 amp
CHIP SETS TIC1168 5 SCR 8 amp 200V TO-220
Part No. Price TIC1268 5
Bl 1) 250NS 16 PIN M e PartNo.  Price PartNo.  Price Tczes '8 o "% amp 2000 15,520
i TIC226D 95 Triac 8 amp 400V TO-220
P2111-35 3.95 | |sos0A $5.65 6800 $6.50 6502 3495 TIC238D 145 Triac 12 amp 400V TO-220
IK (256 x 4) 350MS 18 PIN 8085 11.95 6802 11.85 6504 9.85 TIC248D 145 Triac 16 amp 400V TO-220
P2112-35 3.45 6505 9.95 L
1K (256 x 4) 350NS 18 PIN 8212 275 6810 375 B| Fet Op AMPS
2114L 445 | |8214 3.95 6820 495 6520 695 | |1
Low Power 4K (1024 x 4] 300NS 8216 2.95 6821 3.75 6522 9.95 Ttﬂg‘ g 2,75 Quad low power TLOSICP 49 J-FET input
2147 16.95 224 3.45 BRSO 395 6532 13.95 L 07 gp 59, Low noise YLGS:_!CP 99 Dual J-FET snput
41 (4K x 1) 55NS 8226 2.95 6582 375 6551 13.95 LO72CP 1,19 Dualfow noise  TLOB4CN 1.95 Quad J-FET input
2147 12.95 8228 4.98 JLOT4CN 2.35 Quad low noise o
4K (4K x 1) TONS
AY5-1013A 3.85 =
L o . LATEST “Memory Specials”
COMBO17 Special 335 ]
40 Khz Single 5V Supply l IN EPROM!S 1
1K CMOS RAM
5101 $4.95 - - - TECHNOLOGY c2708 s 595 |
1K {256 x 4) 450NS 22 PIN Low Power ' 1K x 8 450 ns 1
e, _4K CMOS RAM_ vl 16K MOS DYNAMIC RAM'S (16 PIN) TMS2532 ﬂﬁh $ 3600
4K (4K x 1] 550NS 18 PIN 110MW 1 i 416-3 (200ns) Ceramic §5.45 ?_i:‘s[;?(]‘%a X 8) 450 ns ﬁ-ﬁ" 1005l
P6514 12.95 416-5 (300MS) Ceramic 3.4 i
4K (1K x 4) 450NS 18 PIN 110MW 1 5:3180 ) : . < 16K (2K x 8) 450 ns (]
S IFT REGISTERS 4K MOS DYNAMIC RAM'S J (3 power supplies) T.l. Version
3341APC FIFO 1 s50 | 0 TMS4060-30 Special 2.95 C2716/TMS2516 s 10.45 !
3342PC 64 Bil Shift Regnswr 4.45 i 4K (4K x 1) 300NS 22 PIN 6K I 5
3347PC 80 Bif Shift Register 395 16K (2K x B8) 450 ns !
ECL RAM i TMS4060-20 3.95 (Single 5V supply — Similar to intel version) 1
10410ADC/HM2106 Special 635 4K (4K x 1) 200NS 22 PIN TMS2564 $395.00
\256 x 1 Bit Fully Decoded 15NS 16 PIN I 64K (BK x 8) 450 ns l
h Em M B D BN S D N N I S B O D D S D S O S T O O N S O R S S D D O O e

IN CANADA VISIT OUR NEW CALGARY LOCATION

FRAMINGHAM, MASSACHUSETTS 01701

MINIMUM ORDER 510.00 « ADD $3.00 TO
AGE & HANDLING

PO BOX 1035

" A Notick. M 11760 VER P

VISA AND

17) B79.0077

LEQD 1RAIL 5

Y ALBERTA
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RADIO-ELECTRONICS
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FREE_KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Banging Cap-meter kit $79,95

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. W4

NTER &
Average 1 minute Saturday call is 21¢, YASASAlS
DAGE SCIENTIFIC INSTRUMENTS

BOX 1054R LIVERMORE CA 94550

PLANS & KITS

RECORD all telephone conversations automati-
cally. Simple circuit starts your cassette recorder
whenever your phone is in use. For construction
plans send $3.00 to: BIX, Dept. B1 17801 Devon-
shire, Northridge, CA 91325

KIRLIAN camera kit, dynamite photographs,
amaze friends, science fair projects, anyone can
assemble. Send $5.00 plans, $29.95 kit. CRE-
ATIVE PHOTOGRAPHY 403 Grand Bivd. Half
Moon Bay, CA 94019

SUBSCRIPTION TV decoder circuits. Detailed
plasnss $4.60, JOE PO Box 61, Cumberland, Rl
02864

SATELLITE spherical TV antenna easy to build
from local parts for $200.00. Detailed plans
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY
10305 3

BUILD your own descrambler for pay TV circuit
plans $4.50. DECODERCO, Box 8930, Warwick,
RI 02888

SOUND EFFECTS SYNTHESIZER. Uses voltage
controlled oscillator and filter plus noise to make
pure tones, wind, space-out sounds. Unlimited
possibilities. Super model also makes bells, gun-
shots. Etched, drilled, bare board with complete
plans. Regular model $6.95. Super model $9.95
or send SASE for information. WAVEFORM PRO-
CESSING, 7 Bradford Ave, Pittsburgh, PA
15205

WANTED

RECEIVING tubes, old fashioned types, unused
and boxed. TSUTOM YOSHIHARA, C1-105, Deg-
uchi-cho 34, Suita, Osaka 564, Japan

URGENTLY needed: 12AP4 (1803-P4) picture
tubes ‘'and parts for RCA pre-war television, call
collect: (203) 521-5280

WANTED: pre-1928 radios and tubes, also pre-
WWII televisions. DAVID SMITH Rt. 2 Box 688

Rustburg, VA 24588, 804-821-2068
HIGHLY

PROFITABLE ON E‘MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionais. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-l, Box 248,
Walnut Creek, CA 94597.

1. 5 Volt, 3 amp, Regulated Power Supply.
Great for TTL Projects...........c..........$19.50
2. EMM 4200A, 4K Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day guaran-
teed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea.

3. Super Saver. Micro PD411, Ceramic 4K x
1 dynamic RAMs. .................... 8 for $10.00.
WE BUY SURPLUS ELECTRONIC
INDUSTRIAL INVENTORIES

DELTRONIKS

5151 BUFORD HIGHWAY .on
ATLANTA, GA 30340
404-458-4690

BIOPHYSICAL MONITORING

TELEMETRY transmitter detects arterial pulses
with pressure sensitive transducer placed over
wrist artery. Each detected pulse transmitted as
audio tone, (beep), to standard FM radio. Flash-
ing LED provides visual indication. Completely
assembled. Transducer, wrist strap, and battery
included. Size: 4.4” x 2.4” x 1.2”. Order model
BPT-17. $39.50 plus $2.00 shipping. OMNI-TEK,
Box 1318, Longmont, CO 80501

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, efc.

* Our cotolog shows how. Install your own
olorm systems and devices and save $555. We
offer FREE write-in engineering service.

LFREE CATALOG iy = e Mok oty

Burdex Security Co.  Box 82802-RE Lincaln, Ne. 68501

FOR SALE

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

FREE catalog, IC's, semi’s, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada H3C 1H8. U.S. inquiries.

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-M, Skokie, IL 60077

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12801

GIANT communications guide. Info thru 1980.
Worldwide LW- AM- FM- SW- RTTY- CW- Fax-
satellite-VOLMET- marine- NOAA- QSL'S- etc.
$20.00 ppd. GCG, 11625 W. McKinley, Fresno,
CA 93711

CONCORD

COMPUTER

COMPONENTS

1971 SOUTH STATE COLLEGE ANAHEIM,CA. 428%

¥ISA MASTERCHARCE
CHECK DR M D

With jumpers 2
instructions

TECHNOLOGY, IMNC

f7l4)93? 063?

2708 . . .$6.75
1Kx8 450NS
8 FOR $48.50
. .914.95
16K(2K x 8)450NS
8 FOR $142.95
35995

21
32K (4096x8)

With the purchase of

APPLE || Computer
with full 48K of memory!

Plexiglass cover
as shown

$2495

the APPLE |l 48K
select fromthe below
SPECIAL PRICING!

Base, printer..5599%

Dlskﬂ W/cont ...
Diskll..........

.535°%

..... 475%

Firmware Card. 149*
UHFtoRCA Cable.5%
PASCAL Card...399*

Leedex Corp.

2" BLACK & WHITE
LOW COST VIDEO

Ser.Printer Cd... 179%
SupRMod......... 23%
3way lI0Select.. 33*°

APPLE EXPANSION KIT
16K MemoryAdd-On S 44+

MEMORY ADD-ON KIT
INCLUDES INSTRUCTIONS

119>
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QUALITY stock and custom control panels and
switch plates for computers, industry, home or
auto. Free flyer. CUSTOM CONTROLS, 4 Fern-
andes Drive, So. Hadley, MA 01075

CAPACITOR kits: Direct from factory beats dis-
tributor costs. Aluminum, tantalum. Send $3.00
for info and 3 samples. STEELE INC, Box 422,
McKenzie, TN 38201

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

SATELLITEY §i8ﬁ

‘We manufaciure the ||| hest spec 3-maeter data & video

dish in the world 41 b gain! We also sell direct. r_

immaediate delivary or you pick up. Completa ‘q
U

delalls including satellile TV nlomlloﬂ
alming service and discount schedule. Send E
$1.25 for postage & handlin pif
to: TIGER TENNASE

P. O. Box 561
Casselberry, Florida 32707

SATELLITE television information—build ar buy
your own earth station $3.00 U.S.—SATELLITE
TELEVISION, R.D. 3, Oxford, NY 13830

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and ppplication
notes, we:ght 22 |bs. Excellent condition. $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve-
gas, Nevada 89121. 702-451-3517.

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

RYDER'S radio manuals pre-WWII no’s 2 to 14.
Best offer. CHARLES ZENTS, Rt 3, 1950 Rock
Rd., Mansfield, OH 44903

PRINTED circuit boards: Your artwork, gquick
delivery, reasonable. Quantity discounts. ATLAS
CIRCUITS, Box 974, Waynesville, NC 2B8786.
(704) 456-3739

ORDER No. 171TAE047

ETCORETLE
PLATTSBURGH, N.Y, 12901
Tel.: (518) 561-8700.

«.specialists in CCTV
and computer monitors!

ATV Rsse:,:ilr-: 'ch
—a

Video monitors - color § B/W *= TV l:arrlm,
kits.pl‘ﬂlfpla ‘Vdao—‘to-ﬁ modulat
* Free catalog. Phone or write, (402) SS‘HTTI

I3-RE Broadway Dakota City, NE. 68731

GET MORE CB CHANNELS AND RANGE! Fre-
quency expanders, boosters, speech processors,
interference filters, how-to books, plans. Catalog
$1. CB CITY, Box 31500 RE, Phoenix, AZ 85046

TELEVISION downconverters and decoders
$99.95 up. Details for stamp. GW ELECTRON-
ICS, POB 688, Greenwood, IN 46142

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, R.C. Cana-
da VEB-3Z6 TEST equipment lowest prices B&K
Leader, Hitachi, Viz, Beckman, OK Tool, Blonder
Tongue, RCA parts transistors others, write call
collect L. I. Electronics, 981 Sunrise Highway,
Bay shore, NY 11706. 516-666-7360

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031,

RATIOTRANS Gertsch RTIIR $316.00 Mod. 241,
equiv., RT 9R, $466.00, ST248, equiv., ST200,
$90.00, or make offer. Call 813-867-5300.

BEARCAT scanners. Dealer prices. Big savings.
Free price list. RADIO SALES. 3462 Oakland,
Oshkosh, WI 54901

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110

VIDEO recorder and camera with zoom lens. Use
for surveillance, closed circuit monitoring etc.
Accessories including movies are available—
both recorder and camera for only $325.00—
supply limited. MEDIA ASSOCIATES, 616 Na-
tional Ave, Mt. View, CA 94043 415/968-2444

GET YOUR
COLLEGE DEGREE
“IN ELECTRONICS

at home in your spare time

+Now you can train for a money-
.* == making career in electronics and get
your Coll:ge Degrcc No need to quil your job. No time
wasted on subjects you don’t need...or traveling to class.
[,C‘!I'I'I elcclronln. measurements, CETC'LIIIT}" InSIl’Um!!ﬂiﬂllOl'l
—everything you need to qualify for a degree in elec-
tronics. Instructors are as close as your phone
..and we pay the bill. No obligation. No sales-
man will cnil MAIL GUUPUN TCIIIA‘I' LIt
l[:s Center for Dlgm Studi&s Dopt.m
l IGS College Center, Scranton, PA 18515
I Yes! Rush me free facts telling how I can
train for a career in electronics and get my college
degree at home in spare time. I

l Address
-l Slater i

|
— e —— ——— —— ]

MSM5832 MICROPROCESSOR

REAL-TIME

TASA's Solid State Micro Proximity Keyboards

CLOCK/CALENDAR

GENERAL DESCRIPTION

T i
P

0"Glitches”, Surges Or Interferenc:

The MPD 117 is the low-cost solution to vour
power distribution problems.

AN ED N3 EN OED N D N3 NN TR ER W W D

T oosoDoeo
DoomnooDon
oCoooDooo.s

T Ay rsed

Batace sawed

I Bt o et 48R (e e b iy M

1 Elathons rysiarwss bor b leei

1 S attuien b mppreratety | mbvecand
Bounce

1 Partel gutgnd Astw pust comn curwt TTL compatie
froe

o AT Spen Lo

1 CACHS compabiug s il o rostien

] Commtutus st 45 Loches 4l 15oan 1ot asey
]

$-100 16K ADD-ON
BARE BOARD

WITH DOCLMENTATION m s
DETAILED [NSTRUCTIO

&Q?EEM%

wisine 2 55

VOLTAGE REGULATORS

NEGATIVE
7905(5V)
7908(8v/
791515V}
7918 (18v/

POSITIVE
7805(5V)
7806(6V/
7808(8V)
7812112V

7818018v)
781818V
7824(24Y) MULTI-OUTLET STRIP

UL207BC-SWITCH.PILOT
and BREAKER.  $]099

1;50 1024 x4 Static HAMS450

APPLE GAWE PORT REMOTE PLUC- IN
EXPAMDER wilh SELECTOR !

Nlows continuous
connection of any three
of the Apple game port

SN7482N
SN7492N

SN7493N

SN7495N

SN7496N

SN74122N
SNT4136N
SN74141N
SNT4151N
SN74153N
SN74154N
SN74155N
SN74157N
SN74160N
SNT74161N
SNT4163N
SNT4164N
SNT74165N
SNT4174N
SNT4175N
SN74180N
SN74181N
SNT74393N

250 3RIBRE B

2
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RADIO-ELECTRONICS
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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

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 . . . MACROCOMGCX, Washington Cross-
ing, PA 18977

$700 per month earnings possible filling out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

EDUCATION & INSTRUCTION

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph.D's . . . Free revealing details. COUN-
SELING, Box 317-RE11, Tustin, CA 92680

SWITCHING power supplies, learn how they op-
erate, send 2.95 plus 50¢ handling. Calif. resi-
dents add 6%. SDG Research, 3947 Delta, Rose-
mead, CA 91770

COMPUTERS/DP

COMPUTERS/DATA PROCESSING clearly ex-
plained, Cassette learning seminar presented by
consultant/college instructor. Listen while driving
or relaxing. Send $19.95 (plus $2.00 shipping) for
learning module R-10. Receive first module and
capsule summary of complete series plus book-
let. Contains 2 hours informative and practical
instruction. CAREER ENHANCEMENT INSTI-
TUTE, 361 Virgina Street, Crystal Lake, IL
60014

MUSIC PUBLICATIONS

ELECTRONIC musicians: For monthly reviews,
schematics, equipment modifications and more,
read DEVICE! Now in 2nd year. $15/12 issues
(USA);, sample $1.50. DEVICE, Dept. RE, 1085
Broadmoor, Napa, CA 94558

FORGET

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

DON’T

SPACE MAN toy module PC board w/musical IC
synthesizer chip. ROM has 5 programs, wierd noises
blinking LEDs $3.00 each

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

SEE IN THE
DARKNESS
USE

YOUR

READER Parallel ASCII-Il Keyboard
Unused........................ $50.00
SERVICE Red LED's large............... 10/$1.00
CARD Shipping extra on all merchandise '

IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

Computer video monitor chassis 9 inch, 12 volt used $40
Computer video monitor chassis 12 inch, new
Hy Gain CB chassis, trunk mount

$50
$9.00

Govt surplus walky
talky, used cond.
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45
AN/PRC-6

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 15 ON FREE INFORMATION CARD

BULLET ELECTRGNICS

PO Box HOi244Q
Gerlend TX 75040

NPN HIGH VOLTAGE 1.59

VCEO = 450 VDC IC = 3A (5A Peak)
FOR TV HORIZONTAL SECTIONS: HIGH
VOLTAGE REGULATORS
REPLACES: 2N5076, 2N5077, 2N5838, 2N5665,
BDYS4, BU126, 25C2121,
2N5466. TIP556 AND MANY OTHERS

2N5840, 25C1046,

(CA3046) Transistor Array ......... 5
400V 6A TRIAC TO-66 ...

RCA Transistor Array .

Tone Decoder ........

PLL CMOS

Quad Comparator . ....

High Freq NPN TO-92.

NPN GEN PUR

Sound Effects Kit $18.50

The SE-01 is acomplata kit that
contains all the parts to build a
programmable sound effects
generator. Designed around
the new Texas Instruments
SNTE4TT Sound Chip, the
board provides banks of MIN|
DIP switches and pols o
program the various com-
benations of the SLF Oscillator
VCO. Noise, One Shol, and
Envelope Controls. A Quad Op
Amp IC is used lo implement
an Adjustable Pulse Genera-
tor, Level Comparator and
Multiplex Oschllator for even
more varsatility. The 3W" x 5°
PC Board features a prototype
area 1o allow for user added
eireuilry. Easily programmed
1o duplicale Explosions,
Phasar Guns, Steam Trains, of
aimost an infinite number of
olher sounds. The unit has a
mulliple of applications. The
low. price includes all parts.
assembly manudi, pregramming charts, and detailed TB4TT chip speci-
fications 1f runs on a 8 battery (nol included). On board 100MW amp
will drive a small speaker directly, or the unit can be connecied to your
stereo with incredible resulls! (Speaker not included)

* 76477 CHIP IS INCLUDED. EXTRA CHIPS §3.16 EACH

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8810 is a 40 pin LSI chip with three oscillators,
three amplitude controls, programmable noise generator,
three mixers, an envelope generator, and three D/A
converters that are controlled by 8 BIT WORDS, No
external pots or caps required. This chip hooked to an 8
bit microprocessor chip or Buss (8080, Z80, 6800 etc.) can
be software controlled to produce almost any sound. It
will play three note chords, make bangs, whistles, sirens,
gunshots, explosions, bleets, whines, or grunts. In
addition, it has provisions to control its own memory
chips with two |10 ports. The chip requires +5V @ 75ma
and a standard TTL clock oscillator. A truly incredible
circuit.
$14.95 W/Basic Spec Sheet (4 pages)

60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra.

L
NEW' \usic FoR YOUR EARS

Bullet's Electronic Music Maker™ Kit has a single 28 Pin
Microprocessor Chip with ROM that has been
programmed to play the first 6 to 10 notes of the 25 popular
tunes listed below. Each fune can easily be addressed
individually or played sequencially at the push of a button
The 3 chime sequences are activated al any time by
separate switch closures so when used as a doorbell, one
door can play songs while two others will play different
chimes. The unit has a5 watt audio Amp and will run on
either 12VAC or 12VDC. Opticnal 117VAC transformer s
available. Construction is very simple, works with any 8 or
16 ohm speaker, or horn speaker. (Not Included) Tunes
can be remotely programmed using asingle rotary switch,
{not included), if desired.
Complete Kit $16.95 Transformer $1.35
{For operation on 117VAC)

Tunes: Toresdor* Willam Tell *
I’Iﬂ.k.tﬂbod!r‘lml“:l‘mﬂlﬁl DNIIGhIlnH Lllli Wedding March

1/2W RESISTOR ASSORTMENT
A good mix of 5% and 10% vaiues in both full lead and PC lead devices. All
new, first quality

[Asst.) 200 pieces/2.00

* Star Wars Theme
- Cltmnllnc * Augusting * Jingle Bulu GBH Save The Queen * Colonel
Bogey " Marselilsise * O Sole Mic * Santa Lucks * The End * Blus Danube *
DOrahma Lullaby * Wesiminister Chime * Simple Chima * Descending
Oclave Chime.

7 WATT AUDIO AMP KIT
SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2° x 3" PC
BOARD (INGLUDED]. RUNS ON 12VDC. GREAT FOR ANY FROJECT THAT
MEEDS AN INEXPENSIVE AMP. LESS THAN 3% THD & 5.WATTS
COMPATIBLE WITH SE-O1 SOUND KIT $5.95
ULTRASONIC RELAY KIT

INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC

EYE USEUP TO 25 FT. APART. COMPLETEKIT. ALL

PARTS & PC BOARDS, $21.50

| T8MO5

THE PERFECT TRANSFORMER
117VAC primary. 12VAC secondary @ 200ma
Great for all you CMOS, or low power TTL
projects. PC board mount. 99¢ ea.  3/$2.50
Size: 1.5" W x1.25" D x 1.25" H

PARTS

Bar/Graph Driver .................... ..
5V 1A Regulator o
%A TO-5 Reg. 5V (Hse -} R
Temp. Transducer ........
Timer IC .....

Vollage Reg. 14 Pun DID

7812 TATZVReQ: «iovuainnn

2NG028  P.UT. W/Specs ........ e
IL-1 Opto Isolator W/Specs ....c..oiivvaiisive

TL4S0
7805

LM3911
555
723

250
99

e )
)
.50

99

50

60

XAN SUPER DIGITS
.6" JUMBO LED ED

6820 COMMON CATHODE

G640 COMMON ANODE -

NOW A SUPER READOUT AT A SUPER BUY! Theso are factory fresh
prime LED readouts, not seconds or rejects as sold by others. Compare our
price and send for yours foday, but hurry, the supply is limited!
SPECIFY: COMMON ANODE OR COMMON CATHODE

7 SEGMENT

* NOC.OD.'s
+ SEND CHECK M.O. OR CHARGE CARD NO
+ PHONE ORDERS ACCEPTED ON
VISA AND MASTERCHARGE ONLY
(214) 278-3553
ADD 5% FOR SHIPPING
TX. RES. ADD 5% STATE SALES TAX
FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
(20% AIRMAIL} U.5. FUNDS ONLY

free on regueat




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 le.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

® 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
program control.

® Lines of unlimited length.

in reverse under

‘Excellent value’ indeed!

For just $149.00 (excluding handling charge) 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 LS|
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.

for everyone at
a Micro Price

The [Microficel - a new generation of

o e o

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 unique
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
chip, widely recognised
as the best ever made.

Sockets for
TV, cassette
recorder,
power
supply. ®

Expansion
Connector

UHF TV
modulator : ]

- - ot
) I— -'r.-\—.u-l\.n II .

Your MicroAce kit
contains...

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,
touch-sensitive, wipe-clean.

Description

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

| &8 § §8 &8 & B §8 §B B0 B §} !
Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.

. or phone (714) 547 2526 quoting your Credit Card Number.

TOTAL

I Quantity Unit Price Armiex.
® - : - : -
° E::g: :;3“:3:;:? ;re MicroAce Kit 1K | $149.00 Diners
: : Check
connection to domestic TV MicroAce Kit 2K | $169.00 Money Order
and cassette recorder. s 4
{Programs can be SAVEd l Manual $10.00 ,as(er Charge
and LOADed on to a 1K Upgrade Kit $29.00 e
portable cassette recorder.) I - — e s Card No.
® Mains adaptor of 800 mA 33;"’5’;'},"?;{25'“ R TOTAL
at 9VDC nominal
Exp. Date.
unregulated.
® FREE course in BASIC Name
programming and user l
manual. Address
City State Zip

0861 HIGW3AON

-
-



100 W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most Ewky fans. A per-
fect combination with the TA-1020 low T.LM. ste-
reo pre-amp.
Specifications: y
» Output power: 100W RMS into 8-ohm

125W RMS into 4-ohm
* Frequency response: 10Hz - 100 KHz
+ T.H.D.: less than 0.008%
* S/N ratio: better than 80dB
= Input sensitivity: [V max.
« Power supply: =40V @ 5 amp

TA-1000 KIT
$51.95

Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have been used for years In sound
studios and concert arenas but were too expensive
to be considered for home use. Now we offer you the
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-linearities of the combined speaker/room sys-
tem. Fantastic features as follows:

» 10 double slide controls for two channels

e Cut out rumble, surface noise and hiss

» Minimizes speaker/room non-linearities

» Frequency response from 30Hz to 16KHz

» 10 tone controls plus defeat, monitor and tape
selector.

» Control range = 12dB in 10 octaves (30Hz, 60Hz,
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, BKHz,
16KHz.)

» Operating voltage 117V 50/60Hz.

FACTORY ASSEMBLED UNIT, NOT A KIT

SPECIAL PRICE $89.50 ea.

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity: — 65dB =+ 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB8
EM4RP $2.50 ea. or 2 for $4.50

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 printed plas-
tic panel and has a selector switch to allow floating
orz\’;ranual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK IV KIT $31.50

MARK V 15 STEPS
LED POWER OUTPUT

INDICATOR KIT

All functions same as Mark IV but this Is with heayy duty
aluminum front plate and case. Can be easily slotinto the
front panel of your auto, truck or boat. Operates on 12V DC.

$41.50 EACH KIT

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 lube.
8 x 1.5V UM-1 (size D) dry cell battery.
+ Easy sliding door for changing batteries.
$10 S0EA” Stainless reflector with wide angle in-
- creasing lumination of the lantern.

ENEW MARK 111
LY - 9 Steps 4 Colors
e — LED VU
Stereo level indicator kit with arc-shape display
panel!ll-This Mark I11 LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose}’, The power range is
very large, from —30dB to +5dB. The Mark 11| 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.

SW AUDIO AMP KIT
2 LM 380 with Volume Control

*; Power Suply 6 v OC

OMLY $6.00 EACH

RADIO-ELECTRONICS

-
-

2 WATT AUDIO AMP

Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9~
15V D.C. measures only 2 x 3%", making it good for

5ortable or discrete applications. Comes with hook up
ala.

BUY 2 FOR
$4.99

PROFESSIONAL

PANEL METERS
A. 0-50UA
B. 0-30VDC
C. 0-50VDC i
D. 0-3ADC i E
E. 0-100VDC 9.00 ea.
All meters white face with black

e J el
Tvpe MU-52E  gpajes. Plastic cover.

{$#EA 0.5” LED
ALARM CLOCK MODULE
ASSEMBLED! NOT A KIT!

Features: * 4 digits 0.5" LED Displays ® 12 hours

real time format ® 24 hours alarm audio output

* 53 min. countdown timer ® 10 min. snooze control.
. R CNLY $7.00 EACH

¥ SPECIAL TRANSFORMER
§ FOR CLOCK

$2.50

CIRCLE 6 ON FREE INFORMATION CARD

DIGITAL AUTO
SEOURI_'_I'Y SYSTEM

4 DIGITS
PERSONAL BI‘.'II:IE!!_-
SPECIAL §19.95

- proximity triggere

» voltage triggered

- mechanically triggered

This alarm protects you and itself! Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unil protects itsel

by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Not a kit!

SANYO HYBRID AUDIO
POWER AMPLIFIER I.C.

Typical ratings
{Jﬂeranng case temp. 85°C.
THD. = 05% [= 20~ 20KHZ
Input resistance Po = 0.1W 30K
Power band width 20HZ ~20KHZ
Freq. response 10HZ ~100KHZ
Qutput resistance =
With built in protection circuit,
All units come with data sheel.
OUTPUT (W) SUPPLY VOLTAGEPRICE
STK040 10W+10W Stereot16V D.C. 31450
STKO41 15W+15W Stereo20V D.C.
STK043 20W+20W Stereo+-22V D.C.
STK054 23 WATTS 23V D.C.
STKO056 30 WATTS
STK050 50 WATTS .C.
STKO70 70 WATTS +42v D.C.
STK1050 100 WATTS +50V 0.C.

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 s
6%" long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

judged very good.
$16.50 T
FLASHER LED

Unique design combines a jumbo red LED with an IC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate

3Hz @ 5V 20mA. B

2 for §2 .20
BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage sugﬁly, Amazing!
2 FOR $1.60

LCD CLOCK MODULE!
+ 0.5 LCD 4 digits display - X'tal controlled cir-
cuits + D.C. powered (1.5V battery) = 12 hr, or 24 hr.
display * 24 hr. alarm set - 60 min. countdown timer
* On board dual back-up lights « Dual time zone dis-

play « Stop watch function.

NIC1200 }12 hr) $24.50 EA.
NIC2400 (24 hr) $26.50 EA

SANYO UHF

VARACTOR TUNER

For UHF CH 14 ~83
Tuning voltage + 1V~ 28V[D.C. Input impedance 75
OHM. |.F. band width 7~16 MHZ. Noise figure 11.5 dB
MAX. Size 25" x 1%4" x 34", Supply voltage 15V 0.C.
Sound I.F, = 58.0 MHZ. Video |.F. = 62.5 MHZ

. #:_‘J

L

. ¥ g 1,

| @ IEEE 3
3O e

All units are brand new
from Sanyo.

MODEL 115-B-405A
$36.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up B8 ~~15 Watt Fluo-

rescent Light Tubes. Ideal

for camper, outdoor, auto or

boat. Kit includes high volt-

age coil, power transistor,

heat sink, all other electro-
With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

BATTERIES

PK/$10.00 NICKEL CADMIUM
2 PKS/§19.00 BATTERY

ILLUSTRATED : PACK
LESS COVER L D' SIZE
Output: 3.6 Volts @ 3.0 Amp/Hour. Consists of three each,
1.2 Volt D" sue Nickel Cadmium Cells stacked and plastic
film lated, 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. % 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-
nic parts, filter capaci-
tors, |.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 transistors with 2 stages

pre a i-i) 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, OSG coils, and P.C.
$11.50 PER KIT Board. Power supply 9V D.C.

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 8a  Never worry about battery,
Model F-178  because it has nome! Easy

to carry in pocket and handy

to use. |deal for emergency

- light. It generates its own
electricity by squeezing grip

lever, Put one in your car,

boat, camper or home. You

may need it some time!

ELECTRONIC DUAL
SPEA KER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your
& speakers. A must for OCL

circuits.
KIT FORM
$8.75 EA,

“FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA
301 Hybrid IC all electronic Parts
with PC Board. Power supply
16V DC (not included). Power
Super Buy band with (KF 1% == 3dB). Volt-
Only $18.50 age gain 33dB, 20Hz - 20KHz.

SPACE WAR SOUND
GENERATOR BOARD

1 Brand new preassembled module
= for a toy factory. The board gives

oul 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 $3.89 EACH SPEAKER $1.25 EACH

LECTRONIC PIEZO
BEEP BUZZER

Unique surplus 7" Dia. piezo ceramic
disc on circuit board gives a distinct
high freq. buzz. Unit contains an L.C., 2
caps, 6 resistors and is already preas-
sembled. Regutres 9V battery tooperate.
SPECIAL 2 2.90

2 BIT COUNTER, WARBLE
PULSE ALARM BOARD

This new assembly easily converts
to a counter, stop watch, warble
and pulse alarm generalor by add-
ing @ few components. We supply
the dala and lypical applications.
Requires 9V battery to operate.
SPECIAL 2 FOR 81.99

iC’” 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. Can be disconnec-
pded to use as single ¢ 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 MAJHR
$3.50 PER PACK

All above batleries are used but late date
code and we guarantee to take back all bad ones for exchange.

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
real thing. All upits are brand
new but without the case. Func-
tions of the game include double
flipper control, kicker contral, 1-
4 players, 3 speed ball control,
Lilt switch, automatic score, extra
bonus cave and many more. All
solid state with LED panel, no
moving parts. Requires 9V bat-
tery to operate, speaker nol
included. _
A perfect gift for yourself or friends.
SPECIAL $8.89 EACH
SPEAKER $1.25 EACH

AA SIZE NI-CD SFPECIAL SALE

4 FOR $6.00
RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C.

$1.20 .ﬁ

SPDT
SPDT MOMENTARY $1.40
DPDT

$1.80
DPDT MOMENTARY $1.80 h
DPDT (CENTER OFF) $2.20
3POT $2.20 d

3POT (CENTER OFF) $2.50
4PDT $2.80
4POT (CENTER OFF) $3.80

POWER SUPPLY KIT

0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power A
TR output can be adjusted from A
0-30V, 2 AMP. Complete with PC s

board and all electronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

I.C. TEST CLIPS

Same as the E-Z clips $2.75 =

With 20" Long Leads
In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high leve output,

Operates from one 9V battery, 28 pin
dip; we supply the datas. §2.90 EACH h

ULTRASONIC
SW!TCH KIT

"%

Kit includes the Uitra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 8-12 DC, $15.50

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stup watch function!! Battery
and back up light is with the module,
Size of the module is 1” dia. Ideal for
use in auto panel, computer, instrument
and many others! $8.95 EACH

6 43]

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer or
Iri ger other circuit for 2 - 10 sec.

adjustable). Ideal for use as door
alarrn. sound controlled toys and
man\y other Brujects Supply voltage

$1.75 ea. 2 for $3.00

ELECTRONIC SWITC

CONDENSER TYPE

Touch On Touch Off

uses 7473 |.C. and
12V relay

§5.50 each

1 WATT AUDIO AMP,
All parts are pre-assembled on a
mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

PUSH-BUTTON SWITCH

Y N/Open Contact
s Color: Red, White, Blue, Green, Black
’ 3/§1.00
‘ N/Close also Available

50¢ each
LARGE QTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

0 pairs — 5 colors Alligator clips on a
22’ long lead. Ideal for any testing.
$2.20/pack

FM WIRELESS MIC KIT

It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de-
sign PG board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
Bvck up. Transmits up to 350 ft.!

ith an LED indicator to signal the
unit is on ZFMM2 KIT FORM $7.95

-

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 failor your own frequency supplies to eli-
minate power fluctuation!
Specifications: + T.H.D. less than .005% -+ T.I.M.
less than .005% - Frequency response; DG to 100KHz
=+0.5dB « RIAA deviation: *0.2dB + S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K + Output level: 1.3V » Max. output: 15V
* Tone control: bass +10dB @ 50Hz/treble =10dB
15Hz « Power supply: =24 D.C. @ 0.5A

it comes with regulated power supply
is a 48V C.T. transformer @ 0.5A. _
ONLY $44.50 !
X'former

$4.50 ea.

all you need

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x 3" x %"
Supply voltage 1.5V - 12V

|deal for Alarm or Tone Indicator $1.50 eac

A, FORMULA INTERNATIONAL IIIC. 11/80

E
Ungder $59.

Send $1.00
For Detaned

Uy

Catalogue

um Order §10.00 T Wmidents Ada s Tax
Phone Orders Accepted on Vita er MC ONLY, NO €.0.D./Sters Hours 18-7 Mon. thru Sat.
12603 CRENSHAW BLVD., HAWTHORME, CA 50250

—

PHONE: (213) 973~ 1821 » (213) 679°5182
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RADIO-ELECTRONICS
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LONG PLAY

10 HOUR TAPE
RECORDER

Top quality AC-DC casseite
recorder, modified to provide
5 continuous hours of re-
cording and playback of true
fidelity, distortion-free sound
on each side of cassette for
a total of 10 hours. Unit has
many special built-in fea-
tures. TDOK D-C180 cassette

supplied. ONLY 's] 25.m .

PHONE RECORDING ADAPTER

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easily installed. No

monthly charges.
$24.50*

You

FCC APPROVED

VOX VOICE A
CONTROL

Solid state. Self contained. Excel-
lent adjustable sensitivity. Voices
or other sounds activate and con-
trol recorder. Uses recorder mike or

A
remote mike.
e\

2% x 1% x %"
Phone call Adapter $24.50%, VOX $24.95*, (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali-
fornia residents add tax. Mail Order, VISA, M/C, cod's
okay, quantity discounts available. Money back guar.
Frea data.
AMC SALES, Dept. 18 9335 Lubec St., Box 928
Downey, CA 90241, Phone (213) 869-8519

CIRCLE 4 ON FREE INFORMATION CARD

at these great prices and stock up your lab!

16K DYNAMIC RAM 8/$39!

come out ahead with our

pecials . .. just look

ggk:?(ﬁ?" 4,16, 8 18 pin 50/84.95

20 pin 40/$4.95
24, 28 pin 30/$4.95

40 pin 20/$4.95

SEMICONDUCTORS

Gen purp signal diodes 50/$2
GT5306 NPN darlington 100/$8.95
NPN sim 2N3904 100/$7.95

PNP sim 2N3906 100/$8.95

4N28B opto-isol. 5182

SN76477 sound IC 1/$2.50

MA1003 12V DC clock module §14.95

Expand memory in TRS-80 -l and -lI, as well
as machines made by Apple, Exidy, Heath
H89, newer PETs, etc. Low power, high speed
(4 MHz). Add $3 for 2 dip shunts plus TRS-80
conversion instructions.

DC ROBOT MOTOR

DC fractional horsepower motor runs on
about 1 to 5V. Not a servo motor by any
means, but good for experimenting with
robots, toys, games, etc. 10/$2.95

FREE CATALOGUE: Find out more about our product line.

TERMS: Cal res add tax. Allow 5% for shipping, excess re-
funded, Orders under $15 add $1 handling. VISA®/Mastercard®
orders (525 min) call (415) 562-0838, 24 hrs. Ploase include
atreot address for UPS delivery. Sale prices good through cover
manth of magazine, olhar prices subject to change without
notice. TAS-80 ia & achemarh &l Ine Tandy Corparaton

@@@ﬂﬂt

I 1vID14S I 1VID31dS I TVID1dS I

GODBOUT ELECTRONICS
Bidg. 725, Oakland Airport, CA 9461
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Paks

INC.

» Quality Electronics
For Less !

100%
Factory
Guaranteed

| Send For Our FREE Catalog Today! i po

Solar Devices, Speakers, Audio Equipment, and |

count electronics.
For Faster Service
visA | Order By Phone
\_\_—— 1-617-245-3828

Featuring the Largest Selection and the Lowest l. Plus $3 each for Postage & Handling
Prices on a wide variety of quality electronic | NAME
products, including: Computer Peripherals, | , hoece

much much more! Take advantage of our 25 '| cITY
years as America's foremost supplier of dis- | sTATE ra ol
| Enclosed is O CHECK, O MONEY ORDER

| Charge my [] MASTERCARD [ VISA
| ACCT. #
| O Send me your FREE catalog

SELECTABLE
VOLTAGE

SOLAR PANEL
UNIQUE!

® Snap-On Reflectors

@ 1st Multiple Voltage Solar
Power Supply!

@ Excellent Battery Substitute
3,6, 0or 9 VDC @ 50mA!

Cat. Mo. 92CUG413

Attractlive 4% x 5% x %" black plastic case houses 24
crescent shaped silicon slivers, arranged under a
plastic faceplate ncralmlnltil\gE ol 100s of bubble mag-
niflers which efthance the light and Insure oplimum
cell performance. [n addition, two 4 x 5" reflector
panals fit on either side of the case, (similar to a tan-
ning mirror) thus p ing i lig! llect!
and panel afficiency. Three miniature mm. jacks are
top mounted and labeled 3V, BY, and 9Y. Just plug
into the voltage you need! Delivers 50 mA @ ail
voltages, (under full sun). Excellent battery substitute
in transistor radios, small motors & lamps, etc. Comes
1 wi/mini plug with 18" insulated wire leads. . . . For
*  Less! Wi: 5oz

— — — COMPLETE COUPON AND MAIL TD- —--

' Poly Paks

BOX 942,RE 11 SOUTH LYNNFIELD, MA. 01940,
me ___ Solar Panele @ $18.88 ea. .

EXP. DATE
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FLASHING LED. | COMPUTER GRADE
b -
diftused red lod with built CAPACITORS
In Hashing unit ALL ARE BRAND NEW
T1 W packege - 1,700 MFD.
pulse rate 3hz 11 Sy 20 ma, 150 VDC $2.00
2lor $1.70 ’ﬁ 2Ve in. dia. x 434 In.
3,000 MFD.
AXIAL ELECTROLYTIC | 1%ovbC.  $2.00
CABAGITORS 6,400 MFD. 60 VDC. $2.50
A b 1-3B in. dia. x 4% in,
S g e damare . ** | 22000 MFD.ASVDC.  82.50
D O e yter -0092- § ) 000 MFD.50VDC  $3.50

Jin. din. x 4% in,
CLAMPS TO FIT CAPACITORS 50¢ 0a.

4700 MFD 16 VDC 2 for $1.50
2%long x 1" dismater

DUAL 50K SLIDE POT
linear taper $1.50 each

POTTER BRUMFIELD’
4PDT RELAYS

=14 pin style

+ 3 amp conlacts
+ 24 voltd.c.
inch long 2% inch slide 5 f;.f“h Ry v
knobs for slide pots 20¢ sach « Used but fully lested
50K SLIDE POT 75¢Eact | $1.50 each
Knobs for Silde spacily coll voltage
LARGE QUANTITIES AVAILABLE

Pots 208 sach | | Sudio laper

22/44 EDGEBOARD CONNECTOR
TIN SOLDERTAIL 156" 200"

® 3 0/2inchlong @ 2-3/4 1nch slice

LARGE QUANTITIES AVAILABLE
$1.35each 10for$12.50

PHOTO — FLASH
CAPACITOR
W 1100 MFD 330 VOLTS

m 3 Tx1% "
$1.50 Each

TRANSFORMERS
115 volt primaries

3 VOLTS @ 200MA. s12s]  3x5" OAKTRON
§VOLTS @250MA. $1.25 SPEAKER

128 VOLTS C.T. @250MA. $1.50 3 oz, Magnot

126 VOLTS C.T. @1 AMP, 5275 | ¢

16.5VOLTS 33 AMP $6.50 | \=3 B OHMIgpedance

$2.50 each
LARGE QUANTITIES AVAILABLE

ALL ELECTRONICS CORP.

905 S. Vermont Ave. SEND FOR OUR FREE CATALOG

Los Angeles. CA 90008 TERMS
(213) 380-8000 * Quantities Limited
+ Min, Order $10.00
Store lu'u:l"mhso;l:‘n Hours « Add $2.00

Shipping USA
» Calif. Res. Add 6%
= Prompt Shipping

Monday thru Friday
Saturday
10 AM -3 PM
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ELECTRONICS
CATALOG!

Over
1,500,000
Parts in Stock!

No minimum order

Volume discounts

Orders shipped same day
100% money-back guarantee
Phone orders accepted

We carry semiconductors,

caFaciturs. resistors. switches.
otentiometers, transformers.

ardware. and much., much more.

WRITE ORCALL TODAY for
your FREE CAL WEST catalog!
Collect Calls Accepted!

(213) 889-2209

* Mastercharge
= \isa
e Bankamericard

31320 Via Colinas, Suite 105
Westlake Village. CA 91361
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MARK IV LED

0 pea
KIT $31.50

tors,

POWER LEVEL INDICATOR
» Display Range -36dB to+

» Floating or Gradual Output In:llcnlmg
= Kitincludes transistors, leds, capaci-
resistors, PC Board, and silk
screened metal front panel

ﬁ:m PRECISION

§ B 60 AMALEGAT Ereams e

TEMPERATURE METER

© Wide-Ranging —85°C 1o +150°C

The Link Kit. . .for exploring the
advantages of FIBER OPTICS.

. from MOTOROLA

® provides an optical link capable of
x-mitting data at NRZ rate to 20 mb/s
® allows familiarity with fiber cptics
while sxparimanting with
_actual circuits & systams

® has basic design
equations and examples

Capacitance Meter @

® Easy to usa - plug in capacitor, push range
button and read the value to 0.1%

@ 0.5 in. liquid crys play

L iva “Ash, fAvelt™
maent circuit (patent ) holds +0.1%

basic accuracy for a full year.

@ Up to 200 hrs oparation on standard 8V Batt.

® 8 sasy pushbutton ranges cover 0.1pf to
1998 microfarads,

® Best of all it's sasy on the budget - only

MODEL 938 $179

. ~ general applicati -
piesiRea02zE 39 of fibar optics Power Supplies from ADTECH POWER
® Accurate +0.4°C/L0.7°F Modal Vdc Amps | Model Vde Amps
over most of range MECLOY only...$99.00 APS 53 5 30 | APSS56 5 60
o Fast assani 1 90 o arsime Sl el e il
final changs in reading -ﬁlﬁ HYBRID AUDIO POWER AMPLIFIERS Aps 244 24 10 | APSz4z2 24 22
@ Versatile switch-solectable res- i i Mawching| 10uwp a5up 19 (D - TEup
Slution (0.1% ar 1) and $11010G(10W| 696 TR10'% 790 84250 54065 838,05 $66.90 564.00 $61.10
MODEL 940 degress C or F. 51-1020G(20W) $13.95 TR20 $10.90
81 89 00 A-51-8{Socker for abovel a5
51-1030G [30W) $19.00 TR30 $12.80 NEW LOW m
EXAR XApaoace o o 51-1050G(50W) $27.80  TR50 $17.80 ! PRICE
124 26upl0Oup | XA-2306CP 238 281 ASI-10{Socket for abavel 85 = 1
XR-082CP 5 | 3951178 .93 XR-2307CP 283 218 = Hote: One Transformer can powsr two sudio smplifisrs.
XRO83ICE 150 120 100 | XR-2208CP 223 186
XR-OBACE 185 150 133 XA-2200CP 210 175 = T
XROG4CP 174 140 1186 XR-2211CP 354 329 Intersil LED or LCD <prdl
HRLISCR 174 1.40 1.16 XA-2212CF 345 288 SHgRA € ol Mt
XnoveCe 174 140 1.8 WR-221 BEP 287 214 3% DIGIT PANEL :
XA-248P 261 200 1.74 XR-2228CP 223 1.86
HRILECP 1.95 156 130 | XR2240CP 158 1.33
ANILE-ICP 195 156 130 | xR2242CP 1.53 127 METER KITS
m:?:g: zg ; g: ;2\‘: ::;g;;g: :; ;: BUILD AWORKING DPM IN s HOUR WITH KTM-2 CRT/TV Kybd Term $349 BO24A
HA-21BCN $27 338 281 XR.2276CP 159 133 THESE COMPLETE EVALUATION KITS $219
;ﬁ:g:ﬂ w22 U-!g L 8; ::;;:-;g: :g: ::‘: Teat these new pars lor yoursell with Intersil's low I T VT
-c262 920/ 743 61 - .98 5. - . DL707R
XR-C277 BOS 645 538 | xR2524P 221 289 SLaLEUTTINY M eomplei W) A/D Eorinriefard, thro nix 440 3.10 265(fAL-4403 92 75 66
XRAZOP 139 1.0) 93 XR-2I85ECP 1.71 143 LCD display (7106) or LED display (7107}, Kits provide 440 310 285(AL60 66 60 52
XA-BS5CP - 51 43 XA-2E8TCP 150 125 all materinis, incl PC board, Tor a functioning panel meter. :43 :!g i.ss AL2 58 A0 g
KA-LESSCP Yily s T XR-3403CP 80 B0 g 1-89 100up1000up 40 310 285|R2-03 58 46
HA-ESECP 9% 77 64 ¥R-3824CP 249 207 oLl da el Rty i L1 s 1008 728 63 330 230 200(AL2-04 50 40 40
XA-LESECP 189 1,51 1.26 XR-4138CP 99 .83 15 113 ®.1 72 330 230 200(A20 50 48 40
®R-SSBCP 201 1.81 1,34 HRA1E1CP 1.03 86 Oc KET 12 a8 70 61 330 2.30 2.00 A2 AR 50 32
Xn-ssaCe 201 1.81 134 KR-A195CP 110 9 s 115 %8 .70 6] 416 300025002280 [Ais0. - 20 21 17
XR-SETCP 118 84 .79 ¥R4212CP 102 85 18 107 75 68 185 1.00 130|A50-03 26 21 1
XA-LegTCP 113 w0 a8 HAASEBCP 63 53 IL-74 %6 B8 .50 185 100 130(R200A 21 20 10
XA-1458CP 84 87 56 XR-4741CP 103 88 Standard WIRE LO-74 198 138 120 185 1.80 130|RLe403 36 25 31
XA-148BCN. 257 206 1.71 *R-5532P 1.94 161 LG74 412 289 252|DL7700 185 1.00 1.30|RiS064-2.33 23 20
XA-1488P 100 &7 .73 ¥R.E5ITAF 260 209 i - AN2S W 8
XA14B3AF 100 87 73 | umgsdace 160 133 Soldertail WRAP e w6 [pECTIFIERS |08 20v &
XKA-1S24M 1393 11,14 929 XR-SEI4ACP 211 1.6 TIN AN2T 90 .85 .87 1H4938 400V &7
XR-1568N 336 268 224 HR-6118P 100 1.50 X ANz8 78 58 51 MOTUHDLA!AHI 1NABIT OOV 64
*R-2200CF 118 84 79 HA-B128P 1.80 150 AT i ,";'; ,“;': 'sw;, Level 3 4N3Z 158 113 98 |MA7SO B4 (1 AMP
*R-2201CP 118 84 79 XR-03BCP 300 250 ATAT 3 4 280 soup 1000 4N33 183 110 vo3|MA7ST 100V C1o06|ino01  sov 12/1.00
*R-2202CP 118 84 79 XR-13800CP 146 121 AIST = 3, 38 %5 ms MRTS2 200V 102 [IN400Z 10OV 12/1.00
P e e e ot ol ey T DISPLAYS MR7E4 400V 1.26[1N4003 200V 12/1.00
EPR WaIT 9% 53 30 ‘e OL-10 § 000 750 630|MR7S6 80OV 210(IN4004 40OV 12/1.00
MITEL — SUPER CMOS Prris B3 B &0 A9 DL10A 630 525 485|MR758 80OV 265 [1NADOS 60OV 10/1.00
rer s Cr i DL101 900 750 630|MR7E0 1000V 121 [INADDE BOOV 10/1.00
MD74SCI37AE 35,16 | MDTASCITAAE §7.23 $@90 i PR IR DLEOO 145 115 .95 |MOTOROLA 14007 1000V 10/1,00
MD4sc1384E 516 | MD7ascasae 123 | 2708 9 MOT ve 107 108108 DLBOT 145 115 95 |HIGH VOLTAGE 280mA |35 AMP
MDT4SCIITAE 516 AE 123 i A : DLE21 370 260 1000V $ 88 [INITBI  BOV  $1.60
MOTASCIATAE 516 | MDTASCE40AE 591 S22 370, 200 2000 173[INVIB4 10OV 170
MO74SC23SAE 516 | MD7ASC5S41AE 5,91 EPROM D527 370 200 3000V 189 IN1186 150V 1.80
MOD74SC239AE 516 | MD74SCSCIAE 7.23 LOW D528 370 260 4000V 198 [IN11B6 200V 210
MDTASCI40AE 591 | MOTASCEE4AE 723 | (5 yoly) D701 234 180 - 208 INITB7 300V 290
MDTASCI41AE 591 | MDT4SCETIAE 7.2 s l 6“ PROFI LE Duw-702 234 180 1.50(1 AMP FAST RECOVERY [1N1188 400V 300
Mo7ascissaE 891 | MorascsTaae 123 | DT Y 6 . DL-704 234 180 150[IN4933 5OV % 42]IN1180 60OV 440
MD745CITIAE  7.23 58 oL-707 234 18D 150 1N4534 10OV ABITNIIS0 80OV 680
Tom Sty et =
E RINGER ABZTTI 50 1 ! MCE40P 1 ]
KEYPAD PULSE DIALER MLB20AAE s420 | atazT-m 20 a8 a8 a7 o MOTOROLA  |ME240" A anr §_:8 O b
MT4320AE $1450 | MLE0SAE 420 | mezr-T 22 2 20 e 28 MBD101 s 73|McasTL 248 [MC33e0P 210 [MOAS20-A1 . 302
MTA3IIAE 1450 | 7-SEGMENT LCD DECODER/ A1BZT-TI 20 28 27 26 | Lolur T 100 108 MCTBLOSCP 57 |MCBETP 1-50 [MC3408L 355 |MDAD20-A4 360
MT4328AE 1204 | DRIVER/LATCH A20ZT-TI 33 ;30| el (39 1as MCTBLIZCP 57 MCBSZL 227 MC3416L 31,42 [MDASZO-AS  3.84
MTA3IIBAE 12.04 SBE 410 AZIIT-TI 3k 3B M M, AIGWT-TI 183 162 MC7BLISCP 57 |MCSBEL 443 IMCI423P1 1,66 |MDADI0-AT 500
B x 4 LATCHING ANALDG MO4058BE $4.10 AZAIT-TI A7 36 A8 M| o T 18D 188 187 188 MC78L24CP 57 |MC1013P 310 |MC3428L 433 [MDAD20-A8' 552
SWITCH ARRAY QUAD LV-HY TRANSLATOR AZBZT-TI A3 42 41 A0 ;i MCTBMOSCT 1.75(MCIIJ0ATP 220 MC4016P  10.10 |MOAT20A9 S B.55
MTEBMAL s14.45 | mMD41048E AOZT-T| AE 45 a4 43 MCTBMOSCT 1.75|MCI348 1.72 |MC4024P 1142 |MDAIZOD 778
MTBS04BE 19.50. | 7-SEGMENT, HEXADECIMAL LED GoLn MC7BMOBCT 1,75 |MC1350P 1.44 MC4028P 105 |MDAIZOl  BD
DTMF DIGITAL 1-24 25up 5°"P 300wy 1% METAL FILM MCTBMIZCT 1.75|MC1356P 210 [MC4044p 575 (MOA1202 a7
MTBEZOAE $2240 | MD43888E 514z $.38 -3? 3363 38 SISTORS MCTBMISCT 1.75 |MC1358P 1.81 (MCASEBNCP1 218 (MDAT204  10.08
MTBO0AE 20,15 | MD43118E 344 55 -! 2 RESISTO MCTBMISCT 1.75(MCI364P 201 [Mc7805CT 1.75 [MDA1206  11.88
MTBBOZAE 22,40 | MD45118E 48 53 -‘? 41 .00 MC7BMI4CT 1.76|MC1372P £48 MCTBIZCT 175 |MDAZEDO 406
T L L R REOMENT LOD. DRTVER i e A s 10 for $1 95 MCTSLOSCP  112(MC1373P 5.19|MC7902CT $ 235 |MDAZSD1 419
DOTMF FILTER MO430BE $6.70 8 80 78 78 > MCTSLIICP 112 [MEC1301 P 144 M‘érsusc-; 235 |MDAZ502 432
BBESAE 52985 | 32-SEGMENT LCD DRIVER 81 80 89 BB VALUES AVAILABLE: MC7OLISCP  1.12|MCI403AU  11.07 | MC7908CT 235 |MDAZEOL 458
HYBRID.DTMF 684 1o loo S .3 | 1000 2000 1KQ 1.5KQ 2KQ | MCI9LZ4CE 112MCT408LE 384 [MCBITTP 350 |MDASS00 446
MHBE210 $ 0800 | OCTAL BUS TRANSCEIVER 141 140 130 128 MCES1 P 1.91[MC1408L7  4.75 | mcog10p
MHBBI05 185.00 | MOT4CI45AE $6.74 155 1.54 1.83 152 10K 15K0 20K0 100K0 200K0 MCESIP 220[MC1 40800 655 | Mci4490vr
MCBBAP. 320/MC1439L 462 | Mcmes 74P
SILICON Lrg I 1124 124 25up 100up 124 25 up 100up | MCOSSP 191 MCI438F1 5 397|mcnios
SGJ40-05T 220 1.70 SG1488N  1.80 SGIS4DM 230 170 145(SG7824CK 220 170 145 | MCOSTP 320 MC1455P1 84| MDATOOA
GENERAL $G340-05K 220 1.70 5G1483) 210 5G3827) 400 310 265 (SGTE4CP 130 100 @s | McossP 1.81| MCT4EBPY 94| MDATOSA
S0340-05F 130 1.00 5G1488N 170 SG3626T 300 230 200 (SGTBOSCT 300 230 200 | MCEsoP 205 MCi4BEL 1.93| MDATOBA
1:24  26up 100up | SGI40-08T 220 170 S SGIBIBT 180 140 1.20(SGTSOBCK 360 275 240 | MCESAP 510/ MCI480L 1.89| MOA200
300 § 2.30 5 200 |SG340-08K 220 1.70 5G1489N 70 S03B1BAT 240 185 160|SG7BOSCP 170 130 t.45 | MCBIOL 227\ MCT480AL 1.89) MOA202
270 205 180 |50G340-06F 130 100 SG1489A) 230 5 SG3821N 150 1.5 1.00(SG7BOS2CT 300 230 200 | MCB3ZL 227|ME144L £.53| MOAZ04
130 100 8550340087 220 170 SGI4B9AN 190 145 125/503822T 1590 145 1.25|SG7D0S2CK 360 275 240 | MCBIIP % 1.36(MCI496G 2.07| MOA210
125 85 B0 |50340.08K 220 170 SGT49EN 190 145 1.25/5G3822W 180 125 1,06 |SG7S0B2CP 170 130 115 | MCB3SL 246 |ME1580P 4.60| MOABOO
20 70 60 | SG340-08P 130 100 180 140 1.20/5G3823N 180 140 1.20|SG7ROBCT 300 230 200 | MCBIGP 1.50 |MC1808P 1.36| MDABO
350 270 135 5G340-12T 220 1,70 150 115 100(5G3851J 470 360 3.15|SG7DOSCK 360 275 240 | MCBIIL .88 |MC1BO9P 1,36 MOASG2
2807 teo) e | sl a0 300 230 200/5G3852) 470 360 2315(SGTBOBCP 170 130 1485 | MCSIgr  3selmcioe 525 MDABOL
220 1.70 145 |SG340-12P 130 1 170 130 1.15(5G3863J 470 360 3.15|5G7012CT 300 230 200
400 310 205 |SGI40-15T 220 1.70 130 100 85(SG3IBGEN 1.0 A8 J8|sSa70I2CK 380 275 240 MICROPROCESSOH COMPONENTS
150 1.5 1005634015 220 1.70 350 270 235/SGAI36CN 210 160 140[SGTMIZCP 170 130 145
130 100 85 |SG340-15P 130 1.00 250 150 165|564194) B50 425 366|Sa7015CT 300 230 200 | reser arier PE520A  $ 680
100 .75 .65 |SO340-18T 220 1.70 180 140  1.20(5G4194CJ 400 310 2.65|SG7DIECK 360 275 240 | posoza 1480 | pes2i 6.20
170 130 115 |SG340-18K 220 1.70 160 1,26 105/SGAZE0T 580 425 3.65|SG7DISCE 170 130 115 | pesorm 1090 | Pes2iA e80
120 .80 $G340-18P 130 1,00 180 126 1.05(SG4250CT 260 200 1.75/SG7DIBCT 300 230 200 | pesod 070 | pes22 9.90
400 310 265 (SG340-20T 220 170 170 130 1,15/ SGA2B0CM 210 1.60 1.40|SA7DIBCK 360 275 240 | POSO3A 1070 | POS22A 1180
300 230 200 |SG340-20K 220 1.70 250 180 1.05/5G4501T 206 2128 1.05|SG7OIBCP 170 130 1i5 | pesod 970 | PEsI0004 1600
150 145 125 |S56340-20P 1.30 1.00 190 130 1.15/5G4S0IN. 290 238 1.65(SG7920CT 300 2.30 200 | pgsosA 1070 | PESID0OS 1600
230 175 155 |S5G340-24T 220 1.70 500 385 335/SGE1IBN 430 330 2.B5/5G7920CK 360 275 240 | pesos 970 | pesiz 11,60
270 205 1.80{S6340-24K 220 1.70 380 270 235|5G7520N 250 100 1.65|5G70I0CP 170 130 115 | PeEOsA 1070 | Pes32A 12,80
230 170 145 |S50340-24F 130 1.00 140 108  95/SGIS2IN 200 155 1.35/5G75138) 470 360 315 | resos 070 5 1000
210 1.60 140 [SGIBOK  BOO  B.15 230 1.75 1.855G7522N 260 100 1.65/SG7513BN 350 270 235 | pesgoA 1070 | Pas4BaA 3450
150 115 100 |SG3ISI-EK 750 575 180 145 128(5G7523N 200 1,55 1.35/5G751S4J 350 270 235 | resar 970 | Pessi 13.80
280 215 185 [503534K 760 575 290 238 195|SG7524N 250 1.80 1.65/SGISISAN 250 190 165 | PESOTA 1070 | Pessia 15,30
320 245 215 [50353-12K 7.50 575 210 1.0 1.40|$G7525N 200 1.5 1.35/SGT8326J 350 270 235 | eesiz 1070 | Peszo 600
200 1.55 135 [SG363-15K 7.50 575 580 435 365(SGTSIBN. 250 1.80 ).65/5G75325N 250 190 1.85 | Pe512A 16.80 | PESI0A 680
300 230 200 [SGIS3-BK 780 575 780 575 B00(5G7529N 200 1,55 1.35/SG75450BN 180 125 105 | re513 9,70 | Pes2) 620
380 275 240 [SG363U 1000 770 280 190 165|5G7534K 250 100 1.65/SGTSA518M 160 1.25 105 | pesi3A 1070 | Pes21a .80
1.70° 136 1.5 |SGBSSCT. 180 125 210 180 140[SG7535N 200 155 1.35/5G754520M 160 125 1.05 | pesi4 070 | Pes 15,00
100 230 200 |SGES5CM 100 75 270 206 1.80|SGISIBN 250 1,50  1.65|SG754B3BM 160 125 105 | Fe5i4A 10.70 | Pessl 15,00
360 275 240 |SGESOCN 140 105 280 1,90 1.65|SG7539M 200 1.55 1.35/SG75454BM 160 1.25 1.05 | pesis 970 | Pesaz 17.00
170 130 1.15|SG710CT 180 125 320 245 215|SGTBOSCT 220 170 1.46/SG75480N 1,80 140 1.20 | pesisA 10.70 | Pess3 17.00 | CRT CONTROLLER
3200 230 200 |S5G7'0CN 1.20 90 300 230 200|SG7ROSCK 220 1,70 145/5G75481M 180 140 1.20 PE520 6.00 s037P 33900 $3430 s2828
360 275 240 [5G71ICT 1.80 140 270 206 1.80)SGTEOSCP 130 1.00 A5| SGT5482M 180 140 120
L0 1300 15| SGTVMICN 1.3 100 SCI421AM 510 390 3140 TOOOCT 220 170  148/SG7540IM 180 140 130
300 230 200|5G723CT 180 125 SGIS0IAT 550 455 3.95|SGIB0GCK 220 1.70 145/SG75484M 180 140 120 m
380 275 240|5G723CN 1.20 80 SGIS01AN BBS 450 300|SGTBOBCP 130 100 85| SME0O 680 525 400
170 130 1,15|SG7I3CN 150 1.8 685 450 390|SGYBOBCT 220 1.70 1.45|5me01 770 590 450 p bver 20230 |
3200 230 200|SGTIICT 170 130 260 200 1.75|SGTBOBCK 220 1.70  1.45|SMEI0 Aok aisor i INfSEEN G Senc chinn daMangy Rreario 0, ey ZaA, Dubrer Gy BN
360 275 240|SGTAICM 100 78 SGI503M 220 170  1.45|SG780BCP 130 100  85|SM611 730 560 430 Safliommaliente. sod. GLER| ux i W0 MTOTU et 51 D.00,
1,700 1300 1,15 |SGT4ICH 110 85 250 1 185 | SGTBIZCT 220 170 1.45|SME25 1360 1045 800 |Add $).00 to cover postage and handling Master Charge and Viss welcomed
200 230 200 |SG743CT 180 115 SGIB2IAY @00 695 600|SGTEI2CK 220 1.70 1.45(smezc 1840 11.85 505 |Please include your charge eard number
360 278 240 squ:sc:. :.: ::“: ﬁ;:ﬁ:; 430 335 280|5G7812CP 130 1.00 85 xgs 1270 978 7.45 |inter number and ex on date. PHONE ORDERS: (213) 641-4064
170 130 115 5G7415CM L ; 500 385 335|sSG7BIACT 220 1.70. 145 6 1480 1128 HES
300 230 200|SG7ACN 180 148 503625A) 1130 8.00 745(SG7BI5CK 220 170 145(SMed5  1s5e0 1200 915 | TUCSON | CULVERCITY | SANTA ANA PORTLAND
260 275 240|SGT47CT 220 170 SGI528) 2130 1630 14.10|SG7BIECP 130 100 85|SME4E 17.70 1300 1040 |anin b sroaswsy | 11080 iniierson 1300 € Litingar Ave "
1,70 130 116 SGT48CM| 120 .80 5G3527AJ 1120 B6O0 745/ SDGTBIBCT 220 170 1.44|smess 1400 1128 B85 |Tuessn AZBSTII| Cwtewe Ciry C4 50330 |  Semws Ana Ca 52768 | Portiand, ON 87370
580 425 365 |SG748CH 130 100 gs 2T 230 175 1.55|BGTRIBCK 220 170  1.45|SMess 1600 1295 ass | (sa2 se123en 21X, 3003004 AT14) 547 8424 L e o]
180 1.40 120 SG748CT 1.70  1.30 3532J 230 175 155|SGTEJECP 130 100  85/SMIO00 8200 7200 £0.00
220 245 215|5G1436CT 250 1.00 $GI542J 000 460 400|5G7820CT 220 170 145/SMIDI0 8200 7200 Boo0 | CAMADARC. | SUNNYVALE ATLANTA HOUSTON
330 280 255|SG1458T 170 130 SG3543) 830 B30 545|SGTRI0CK 220 170 1 48[SMI400 5200 7200 BODO | sese o dt 3330 Fiailonpnt P W, 2043 Michmand
240 185 1.80|SG1450M 140 1.06 SGIE44) 1050 810 7.00|S5G7820CF 130 100  85(SMI601 9200 7200 £000 | VMUEaALE Attenta, G4 30308 Hasion, TX 77008
190 145 125)|5G1488T 250 190 SGIS47) 1080 810 7.00|S07824CT 220 170 148 1B04) 3349707 1484} 7817100 713 5793488
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Why Wait for Mail Order Delivery?

Make The Shack Your Parts Place!

Dual Gate MOSFET
NEW!

59

Case
70-72

High performance at a low price! RF
amp, mixer or oscillator to 450 MHz.
Low noise — ideal for the converter
you're planning. Vos: 27V. Diss.: 360
mwW. 276-2045 1.59

w NEW!
95

100% Prime 13

16K Dynamic RAM

Type MM5280-055/4116. For
microprocessor projects.
16,384x1 bits in 16-pin DIP, Ac-
cess time: 250 nanoseconds. 1
millisecond refresh. Requires
+5, +12, —5VDC. TTL com-
patible. 276-2505 . . . . .. 13.95

m -

o ALL
oy © NEW!

Computer Connectors
and Ribbon Cables

[2] 20-Pin Header with Ejectors.
Mounts on perfboard with .100x .100"
centers. Polarized. 276-1556 . . . . . 2.69
[B] 20-Pin Cable Connector. Reusable
insulation-displacement type. Mates

with above. 276-1557
(€] 40-Pin Card Edge Connector.
Insulation-displacement type. Mounts at
ends or along cable. 276-1558 ... 5.95
] 20—Cnnducmr Ribbon Cable. 5 it
278-77 . 3.95
40-Condur:tor Hibbon Cable 5 ﬂ

B T T e 6.95
[€] DBM 25 Connector. Insulation-
displacement type, mounts on end or
along cable. 276-1559 .......... 4.99

VMOS Power FETs

[A] VN10KM. Fast switchin
time, hi-Z input. Ideal for TTL-
or CMOS-to-high current inter-
face. 1W. TO-92 case.
276-2070...1.59

VNB7AF.

Great for RF

amps and power

switching. 15W,

TO-202AA case.

276-2071.. .2.49

NEW!
Low 459 ®

Auto-Range 3'2-Digit
LCD Multitester

NEW!

9995

You select DGV, ACV, K-Ohms or DC mA,
this Micranta* tester selects the correct
range and polarity, automatically! Measures
to 1000V DC, 500V AC, 200 mA DC and 2
megohms resistance. Overload protected
Range hold overrides auto-range when de-
sired. With leads, instructions. Req. 9V bat-
tery or AC adapter. 22-196 , . ... ..., . 99.95
AC Adapter. U.L. listed. 273-1431 .. . 4.95

Deluxe Carrying Case

Ideal for field work.
Protects your tester
and holds leads, man-
uals, extra batteries.
22483 S 6.95

NEW! 695

+ 10-Megohm Input
+ Easy to Read
0. 4" -High Display

Mini DPDT Switch

save Reg. 2.19
27% 159

Rated 6A @ 125V

Mini DPDT. Ideal for

PC board mounting.
Positions: On-Center Off-
On. Yax1ax¥s" body. In-
cludes nut and washers
for panel mounting.
275-668 ale 1.59

Pkg.
of 350

5% Tolerance. Popular values, 10
ohms to 10 megohms. Includes $1.99-
value see-through box, color-code
chart and list of values, |deal for build-
ers, experimenters and service techni-

50WVDC Ceramics. Fifteen .005
wF. 10 each of: 100, 220, 4?0 pF
.001, .002, .01, .02, .05, .

Five each of; 5, 47, 68, 33{} pF plus
25 other popular values. See-thru
box included, $22.75 individual

Digital Logic Probe

Detects one-shot, low rep rate pulses
scopes may miss (up to 1.5 MHz). De-
tects logic levels high, low or pulsed,
with a minimum detectable pulse width
of 300 nanoseconds. Features an easy-
to-interpret 3-LED readout, built-in over-
voltage and reverse-polarity protection.
Powered from circuit un-

der test. 63axax134s”

22-300 . . . 26.95

Multi-Logic
- Compatible,
. 5-15VDC

269

10 Small-Signal
Diodes j .
*% 99¢

1N914/4148. Silicon switching
diodes. 100% prime. 75 PRV.

1.0 VF. 276-1122 . . . Pkg. of 10/99¢
1N34A. General purpose germa-
nium. 80 PRV. 1.0 VF. 100% prime.

cians. $27.30 individual parts value! parts value!
Mme02.. ... ... Pkg. of 350/9.95 | 272-601 . ... ... Pkg. of 150/9.95
Photoresistor Mini DPDT
1 19 Switch
%
Hi Sensitivity save 26
to Yellow-Green| Reg. 469 64 @
Light (2870°K)| 2.29 125VAC

Cadmium sulfide photoresistor. 5
megohms in darkness to 100 ohms
in bright light. 200 mW at 170V,

maximum. 2" dia. x Ve

Mini DPDT. Solder lugs, ideal
for panel mounting in 74" dia.
hole. Positions: On-None-On.
Yex'ex %" body. With hardware.

218123 ... Pkg. of 10/99¢ F L b e D e oo e Tt 119 | 275669 . .......... Sale 1.69
Adjustable Voltage Regulators 3" Silicon Solar Cell
Low e High Efficiency
go¢ - Tm , = TH—
[A] LM723. Adjustable from 0 to 40VDC output. 14-pin DIP. gg,

276-1740

LM317K. Ad}ustable from 1. 2 to 37VDC output at 1.5 Amps.
4.99

TO-3 case. 276-1777

[C] LM317T. Positive regulator. Adjustable 1.2 to 37VDC, 1.5 A
778

TO-220 case. 276-1

Each 89¢

Easy to solder cell
converts sunlight into
electrical power. Deliv-

o e N | T O220 case e Ty e e e e ers up to 0.45V at 1 Amp. Use several in
Q + 36" Power Leads LM337T. Negative regulator. Adjustable — 1.2 to —37VDC, series/parallel for higher voltage/current.
= « lllustrated Manual 1.5°A, TO-220/case. 2761779 = . cov v ootioiniee it 399 [276:123 ......... .00l 9.99
o

@

5 LOW PRICES AND NEW ITEMS EVERY DAY! ®

@ @ INSTOCK NOW AT OUR STORE NEAR YOU Rad e ’ haek

w

©] Come In for Your FREE Copy of Our 1981 Computer Catalog RSC-4 A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102

a OVER 7000 LOCATIONS IN 40 COUNTRIES

é Prices may vary at individual stores and dealers
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DIGI-KEY800-346-5144

CORPORATION In Mn., Ak., Hi. Call 218.681.6674
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USER PROGRAMMABLE FOR:
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New Panasonic K series are miniature, N'Ew- Y
cost aluminum electrolytic copaciters. Thair
site ond performance characteristics make
them viable alternatives to tartalums in many
plicatisns, iz
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DIGI-KEY cccopts Mastercharge, Vi, e} 5

2 HANDLING CHARGES VOI.UME DISCOI.INT
3 100052500 A ’3""2 100,00.3249.99
e $674) By mall rend your ... Add 5075
] DfGl Kn' GUﬂRANrEE Any party = g b purs ’ be defes 30,00-599.99 . . A== $0.25 5 % 500.00. :::: 99
: oY 5 ¥ ! No Charge $1000.00 & Up
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
roven Quality Factory tested products only.

2. Guaranteed Satisfaction

3. Over $1,000,000.00 Inventory

1980 CATALOG NOW AVAILABLE.

Send $2.00 for your copy of the most
A must for the serious computer user.

RAM BOARDS, APPLE/EXIDY/EXPANDO MICROPROCESSORS TATIC RAMS FLOPPY DISK I/O
o TRS B0 16K UPGRADE KIT 28001 16 bet b BMb. .. $180.00 | 1Iie L Mnocey. 2405
® 5100 32K (Uses 2114) T Mt Y 28002 16 b b0 BAK ... 140.00 % | ueasrz tioc Fiovey o9
ASSEMBLED Kit et pe 11 179101 Dual Flopoy. 3804
450ns. - 469.00 MEMORY EXPANSION KITS, AT |ptora T rioney 40.8%
250ns. 489.00 4116's, 16K (200/250 ns.) o011 AR LT A/D CONVERTERS
8 pes for $49.95 g;;:{*.m,., el O ey i
- B50 825 4TS unnnmam
Bare Board wiall parts less mem, 9985 | w/instructions & jumpers 4044 250 o 894 750 €90 | SrosmtaTs ‘:g%
® 5-100 16K (5100 Compatible) Call For Volume Pricing 1 szone 3ast Roeieads | fasonle tn capi e
7.05 1
* EO;HF;";\:E‘[ e X Special: TRS80 Schematic.......S 4.95 D i 25| uitam E
] * Expansion Interface Schematic .. § 4.95 At A | 593
* Expansion Interface Connector... 7.95
L ‘;’;: i TV CHIPS/SOUND
: : 95 838 AYIBS0C-1 6 Games AW . 495
708 708 % ‘Calor Conw
ASSEMBLED —— % Bank Seleciable  Uses 4116 200 ns. 785 Tan V30331 Rosdsace Game ., 835
450 ns.  149.95 KIT 450ns,  125. * Write Protect % Power 8VDC, £16VDC e AY3B60S-1 Warlare Gama . CAL
\?:Sgﬂs& 'Iﬁg akmsfgggé 149.95 + Phantom "‘"‘,‘tstUD to 4 MHz A Roue i 45 7386071 Shaching Ganery a:'g
actor ic & n Generalor
B r B b o a8 Expando 64 Kit (4116) Assem. & Tested Add $50 DYNAMIC RAMS T 143
cial Offer” Buy [4) BK 450ns. Kits $117.00 16K $269.00 48K $435.00 414118 VK10 P B75 | MMBI20/21 TV Sy
: ; 2K $349.00 64K $505.00 P o 3
X or ¥
MMST100 NSC Coke TV ... 895
g‘:k‘g“* :‘m 2 TRS80 ADD-ON q MuIST 104 Clock Gen 278
rive ,“. Modutalor w// L- TR
# 2¥% mom sirage capaciy fan SALE !MR Modhiator, 29.85
i ;
120 day ety $299.00 WAVEFORM GEN.
® 44 lach. pusch o1 WO CHARGE . Z-80 SUPPORT CHIPS 0038 Fuoction Ben 398
a9 Zoplo 28 Mi: 218 WEASZAVCO 203
: - LM888 VCO 195
THE VISTA V-200 FOR EXIDY - zs0TC ia::r Sers AAZ208 Function Genaralor . 525
Price: Stariing az low as $1109.00 o | UVs-11E $ ZBODMA 25 MMz ... 208 SHIFT REGISTERS
Al - e £ - odel 5 68.95 ZBOA-DMA 40 MMz 6
V00 £ 1m0 Holds 4 Eprom's at a time o A e ViviBoRaM Do 258 +os
Backed by 45 years 0083001 25 MHz.. ... 254 MMSOEON Dual 128 2405
aod £22 oo 154900 BXPENENCE, ZBOA-SIC 40 MHz ... 39, ?J‘NMJON 13!5
0 o) Model 5-52T... $265.00 B fhey ipa
“ga il :saauonrlro 1795
VOO 12M8 Joee Rec 199100 mmm o [
iy -y 9400 \! 14 FIF 2495
BiEHeIae LO- jRn 9408 10 B Secuencer 995
ATTENTION VIDEO HOBBYISTS!!! i CTS DIPSWITCHES
* BOX BU'LD;E%S el 2 rsaoez 175 CTswer L7g
* USE AS REMOTE TUNER/TI : CTa206-4 CTS2068 145
Lt SCHEMATICS AVAILABLE 2 Sietoes 175 Crscoes 195
SCHEMATICS A' 2 craa CTs206-
“& FOR ONLY §5.901 - FREE W/PURGHASE H serd JVT 105198,
ARecant Spseis) Purchase Allows Us To Prosent The Following man Full 98 char. ASCII 3.9 LED READOUTS CONNECTORS (GOLD)
NEW, UNUSED COMPONENTS EMAKO-22................. $798.00 a0 I S (] gg;;f;ﬁ;g neidas
From The RCA VOT-201 Videscasastls Recerder Pets 2 132 cxlive Avaitabie weth pacatel of serial sutoul af same prce. -5.50. pirgy 300 fed  Comm Anae " 196
1-GHENE Teer Sikmsmthy e ot v = e mosT  ds et ?’“mmm -] ot witioed, Sale 1 5780
s VISTA PRINTER 1 5 mEmw S h Smoes! B SmwwETu e
Crurres 3 o 4 Dupid $30.98 e 1895 mNsTEI0 50 Pet 9 50/100 5100 Connactor vin 495
3 Digha Crck Modie MAPM Flamescent 25 CPS, Full Character - 050 500 Red  Comm Avade (+1) 0 BO/100 5100 Connectorst.. . 195
Meaoot |Groerd 1008 5 i FHDA3D 500 Green  Commn Catode 143
4 300 Chin 1n 7% G Maiching $ 24 Daisy Wheel, 136 Column 18 DSt S a0 g i Clbal 1 HARBDIRC
or == Cormm Catoe
& Compiese Set of A4 The Ao i | 8800 SUPPORT CHIPS  ;iagrain a0 fed  Comm Aok 7
fupt $74.95 FP15i 0 £810 128 x 8 Ram, 4TS WPSRTMD 80D Fed 417 amdecersl 209 | Z-00.CPU thaca) 3408
Please Call For Volume Discounts o e % = :.;.:-w 1 e = sluipr‘t'lm tLogos) g:g?.
S el Ayl 7ot | 16K Stk RAM 2114) . 2008
RAM BOARDS SPECIAL 770 Red  Mumencal Depuy 1085 | 32K Stabe RAM (2114). 2995
16K AMair Mita Dymamic RAM Bosrus 270\ | et gy 333 | ok Eprom 2708) 2495
0L P bt 4 % 7 Hexducrmal 1ro2 Board
:nsr?;\r::.!o i g: : hmr-!' :3,: :rm?":"%wnm ﬁgﬁ
Nurere: 1
LOW COST FLOPPY M 30 Red  Comen Avcde Righd DF T3a || EoREHl S Ermm WM i)
DISK SUBSYSTEM 00 Pei  Comm Aeode Left OF 124 | ACPProiaBd.{3MConn}. 27,05
Samens FOO uomwlsn\ Ceelrek * Sef-Tout Swwich 300 Pod  Dverflow. CA. Lo 02 123 | Vector Frolo 220
DT, EE Soueels 2 |imaeadh iy
ACP Extander 18
TH ALL OPTIONS 300G G fosmim0r 198 | Vo nicduce oy 318
+CALEX UR LOPPY B PRICINE 34 Th PE- O 5 i Soeed Pager 300 o coboi P00 190 | 3B amer o (A m:':a
SAVE $30000 (817900 VALUE) Opion T Tracto Fead 300 Yoow Corm dne B OP 210 | 3 SercearBoard WIS 2905
300 Yoiom Comm Arode Lef OF 2101 | B e s Sk
WATANABE MIPLOT 0 e O A LT o a4p | ProcTech Bare Boards. ... GALL
20| WhC Fioppy PCB... 2495
Max pen speed 40 reviec reachion 10 Fvn P e e EE T ey
IC SPECIAL PURCHASE COMPUTER SPECIALS
T TEO =
\ h 2
£ Farinivis Spasd A0d 1506 K 7045 Preciion SicoWkich...
IMS ST:\TIC RAM BOARDS BOBOAKIL . o1oyooivvvionisc o B c s Contaiar 755 | | @GOV
250 ns. 450 ns. . 08 o et i Lo
Dot 209 Clock Ge Aple
8K Static . $189.00 G757 D /b L0 145 ooren 133 e
16K Static $399.00 $-100 MOTHERBOAR| MC14433P 34 Digit A0 Converter 1395 | | gy 18K s
a2K Static $729.00 $629.00 8 slot expandable w/9 conn. A e ey it S Cromamco Sys |l 990 6290
reQ:$6095. LN N PHOIIS Lt 18208 Ground Faui 1C | || i il el
L DOON Cuad cadipr 2/1.00 2
CENTRONICS PRINTER _ o SIEMEN’S FLOPPY S Tromaname o BER (M 2001 (HM) Ousd Comparsior.  2/1.0C IPS1 1820 isble FO aases
Model 737 Soacial buy whie supoly st SIEMENS 17024 b 4ns | | LM 2HITN Frac e Mo Conw 2193 | | centronesMicros1  5as &35
Caentronics complote printer - ¥ Dirvd wieh Deuible-Denaity 3429.00 2”2 Ties | Avsasor e 9 Teretvia Nadel 43 13401180
® The 737 has verything, Chock 50 Day Wasraniy BhUSARY Frieay, iav 2095 | MEM 4583 Mortel Smoke Detecior . 1195 | | 1Bt Pionar 1085 099
and compare the features *CHECK OUR FLOPPY DISK PRICING! S T 2095 | 27508328 Pram IIM 3600) 285 | | HiPtot Digitizer 795 735
OM THIS PAGE £200A0 1385 || GI15MLE channs! Meslat T84 bojertuba 7
SI04AT L 138} | FULMZ003KT chamal rird: el | Bt %9 750
z 101
ACOUSTIC MODEM s e 339 | McM 14505 64 bt Sistic Rar s | |Nansnc A p
»‘E‘ SD SYSTEMS BOARDS a23115812 58 (15 g5 | 132 oy 125 || Leedes 1z Montor 140 1
TAKE 10% OFF! k1 _sssou 0300 Bwd a1 azas, 490 | \Goiitaic aive Lmases i || Genlroncs FaT o
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{4CFR Associates EXCLUSIVE!
SURPLUS COMPUTER BARGAINS

8 INCH FLOPPY DRIVES

Used, removed from systems. Mfd. by MP| Division of
Control Data. These are the CDC floppy! Includes
schematics & I/0 data. Sold ‘As-1s" but complete and
whole! An incredible BARGAIN, easy to interface with

FREE PREMIUMS

Free Soldering Iron with any order totalling $25 to $99.
Free Speaker Kit K35006 with any order totalling $100 to 5249,
aker System B300C10 with any order totalling $250 or more.
Above premiums are listed in this ad

TUBES

78% OFF Sleeves of 5. International Servicemaster Brand

Send lor Complete Range of 2,000 Receiving, Industrial and Antique Types

Net Ea. most commercial controllers, Features "hard" sectoring.
o7 070
ol naval a0 I e pecialiPrice syt s et s Only $229.00...
258 | 3eKDW
e sl I | S T B Uy 3 -and [SAVE Gt TRt 3/8599.00

172 3BHET 310
340

Ay SEMIS- Japanese

lam Het Es. Mem

Plus Shipping

nAisY TEHM'NALS featuring the DIABLO

HyType Daisy Printer. This exciting terminal features:

:m ‘.‘, 23;!2 RS232C ASCII, 110-1200 BAUD, KSR operation plus fan-

25A4T3 50 25CT99 ; tastic PLOTTER mode with bi-directional horiz. & vert'|
i§§ 4 f gﬁ :; :s‘:.m’; movement, 1/60"H & 1/48"V increments. 15" platen,
159 25ABM 40 25C1018 prints at 10, 15 & 30 cps! Uses plastic printwheel and
144 ; 25ABTI 38 g:g:?:;:.q has many more exciting features. |ncludes operator's
S8 g:g;: % 25C1172 e manual & schematics. Used & refurbed
208
115 2541 25 2scurd CASESTYLE: (NOW.OGIV v = o ben oy S b, $1439.00
? :: ( : ggﬁ; : ;g:?; MAY DIFFER Add $30.00 for Shpping Crate. Pay Shipping On Delivery
119 250372 21 25C1678 - 5

¥
15 Toe B ogald o SELECTRIC Typewriter Terminals
1,58 250458 25 ISKIGR USED, off-lease. Features |BM Selectric Printer R5232
40 .

25C500 Z5K34
Send for our complete range o smicondusiort

I/0. Takes BCD code type elements. Whole and com-
plete. "AS-1S" (may need some adjustments). SEE OUR
OCT. 1980 ADVERTISEMENT in this magazine. 15"
carriage, type ball included, 110-VAC includes power
supply, I/O and printer circuits and more.

: ORIVl e e L $469.00 '
SYSTEMS . Aa‘yxlr $18.00 for Shipping Crate. Pay Shipping On Delivery
::'5::10 — : i ce able. . $25.00 2/%750

* Electronic “1BM Trademark
Crossover  4”

air suspension
woofer e 27 mid-
range « 1'4" tweeter
= Mtg. Bkt = Input

GET YOUR COPY OF OUR LATEST FLYER!
Circle the Bingo Card Number or Send a 1st Class Stamp for a Free Copy.

DELUXE 3-WAY

; $ 95 y 617-372-8536
Power; 50 watts max 1 1 5. pr. o Lo AT Kit c F R AssoclATEs. IN c Phone Orders
B300C10 R a2 18 Granite Street LW cars
2-WAY MINI { K525T20 S 200z Haverhill, Mass. 01830 —_—

* 3" 5 oz. acoustic ) K5X7T20 5°x77 20 oz,
suspension wooler CO-AXIAL
* 2" cone type tweeter | K400CT0 4" Doz $1895
® [nput Power: 30 b K525C20 200z 2085
watls max. » Mtg. Bkt. KBX9C20 6"x3" 2001 2775
K4X10C20 4"x10" 2002 2775

CIRCLE 32 ON FREE INFORMATION CARD

INTERNATIONAL ELECTRONICS UNLIMITED
DUAL CONE IMMEDIATE DELIVERY OP QUALITY RESISTORS
K35006 34" 6oz $B95

KADOD10 e 0oz, 1398 CARBON FILM RESISTORS /4 & 1/2 wtt
Ks25D10  54° 100z 1185 620 CARBOK. FIIM 452

KEXSD10 6'x8” 0oz 17.00 6.95 1/4watt (R.Ohm R25)
.095%d1a X .250%1eng (body)

B400C10
2-WAY
s Variable brilliance

R
total quantity ea pk-10 pk-100 pk-1000
control = Mig. Bkt 1-959 $.10 2.00

* 45
& i K4X10010 4"x10" 10 oz, 16.50 6.95 - -
* 4" woofer 2" tweeter 2 1/2watt (R.Oh= RSD} 1000~ L1040 1,80 15.00
* Inciudes; 2 speakers, grilles, hardware, wiring, J146%dia X .354"7ong (body) 5000~ 00 .30 1700 14.50
* INCLupE 10000- 100 26« 1I55C 13
& Twa enclosures instructions. 00

o Feavy duly hock-up wees
* Al mountng Brazkets & hardware
» Inataiation matiuchons

SEND FOR COMPLETE RANGE OF
PROFESSIONAL/OEM & MINIATURE TYPES

25 or more resistors - not individually packaged -
mixed - specify any assortment of values §.0des

RADIO-ELECTRONICS

5

5 3.9 16 68 300 1.2k 5.0k 226 91K 390K 1.6N *6.2M
1.0 4.3 18 75 130 1.3 5.6k 24K 100K 430K ].8M *6.AM
1.0 4.7 20 82 150 6.2 27X V10K 470K 2.0M *7.5M
COMPONE"T KITs 12 5.0 22 81 350 1.6K 6.8k 30K 1206 510K 2.2M B.2M Ronm
1.3 5.6 24 100 430 1.8% 7.5K 330 130K 560K 2.4M *9.1M BuTT AN
1.5 6.2 21 110 470 2.0k B.2K 36K 150K G20 2.7M *10W
1.6 6.8 30 120 510 2.26 5.1k 39K 160K 680K 3I.0M 1IN
Experimenter/ Service/ 1.8 7.5 33 130 560 2.4k 10K 43K 180K 750K 3.3M *12M
rvice 2.0 B2 36 150 620 2.7k 11K 47K 200K 820K J.6M 413N
Technician MRO 272 901 39 160 680 3.0K 12k SIK 220k 910K 3.9M *15M
. 2.4 10 43 180 750 3.3k 13K SGE 240K 1.0M 43K (" 1/2w
2.7 11 47 200 B0 3.6K 15K (62K 270K N.IM A4.7M only)
30 12 51 220 910 3.9% 16K 68K J0OK 1.2M 5.1M
$7.95 ea, Send lor complete range $24.55 ea. 3313 s Mo Lok A I ;g‘ 200 1M £n
36 15 62 2 . £ 360K 1.5
in plastic box in 9-drawer cabinet
TD-1S 25 in kit Mini Axial Lead Alum.  TD-1M 75 in kit ; METAL FILM RESISTORS
Electrolytic Capacitors HETAL FILM 13 total quantity ea pk-10 pk-25 pk-100 pk-250
no‘t?oYMFD'J:a:oSOUDC ENSO_ (R, Oh CRBSOFY) 1/4watt 1-999 S.25 100 200 .50 .50
ow temp coel - 50ppm/C -~ 2 .50 1.80 00 16.25
PD-5 25 in kit Mini Radial Lead Alum. PD-M 75 in kit L138"d1a X .355%leng (bady) 5000- 20 L85 1,70 6,50 15.00
Electrolytic Capacitors 110 calor banded : 10000~ i-?ﬁ .80 1.55 _6.0]0] 11.:5 .
1000 MFD 1 o 35 VDG o L O ML
AM25-5 300 in kit Carbon Frx_ed Resistors RM25-M 1000 in kit VALUES STOCH:U (ohes)
Ve walt £ 5% = 10% Standard 1 meta] film values fro- 10 ohm to 475K ohm
10 Ohms to 10 MEGOHMS 10.0.12:1 14.7. 17.8 22.3 ;;a 135 :?i 45; ga.o ;:g 88,7
=T 10,2 12.4 15.0 18.2 23.2 2.0 M. 2 4809 €04 712 90.9
AMS0-5 300 in kit Carbon Fixed Resistors  AM50-M 1000 in kit 1005 127 15.4 18.7 23,7 28.7 4.8 42.7 51.1 61.5 75.0 93.1 Ronm
' watl + 5% + 10% ] 1007 130 1818 19.1 2.3 2.4 B ANz 23 €34 TEie 353
hms 1o 10 MEGOHMS 11.0.13.3 16.2 19.6 24.9 20, % - 3.6 64.9 .6 87,
19.0hmatg 1.3 1.7 16.5 2000 25,5 30.9 37.4 45.3 549 €6.5 825
115 140 169 208 261 36 383 464 5.2 61 B
1.8 14.3 17.4 22,1 26.7 32.4 39.2 47.5 51.6 69.8 B6.6
RESISTOR SPECIAL 30-walt Soldering Iron $9 75 and multilples of 10 of the above valves to 475K
500 ' wall 5 & 10% Resistors Lightweight # ideal for 2' {.e. 10.0 100 1.06 10.0k 100K etc [total 448)

in Poly bag P.C. work and kits * 250° tip

$3 .95 A-PS30 e

VOLTAGE nEQULATORs  10%: OFF ON 525.00 - .:-
i 15% OFF ON $50,00 DISCRETE LED'S

M320T-5 Megative 5 ¥ reg (7905) 1198 oo LED
[M320T-12 Negative 12 V reg [mz 1.19]  .20°d1a, diffused
[M320T-15 Megative 15 ¥ reg (7915 1,19 Red, Clear or wnite 10/51.00 25/52.00 100/57.50
[M340T-5 Positive 5 V reg nos; EIE R R 7/51.00 26/52.85 100/39.75
U340T-8  Positive B V reg Esca ; ULE, Frareibba
[M340T-12 Positive 12 V reg (7812 AL R oyt | 3
P.O. Box 698, Melville, N.Y. 11747 [ Posoris positive 15 v reg (7815)  1io| EraenorSelien Tiéiioo 2e/ieias 100sss
To order call collect Add for Shipping & Insurance [ 2H3904 NPN T0-92 10/$1.50 IN4148 400mw 15/51.00 100/$5.00
l5lﬁl 752-0060 to $250.00 ........ 5 350 2N3906 PNP TO-92 25/$3.00 1N4001 rectifier 12/$1.00 100/$7.00
$251,00 to $500.00 5.00 100/%11.00

1N4007 rectifier 10/51.00 100/39.00
® VISA = MASTER CHARGE

$501.00 to $750.00........ . 750 AYMENt by Checks M.0.; UPS=COD, M/C

« CHECK » MONEY ORDER $751.00 to $1000.00 ... 10.00 or VISA, Add $1100 shippina/hand1 n,
N.Y. STATE RESIDENTS Over $1000.00 .... AT 12.50 n US, Canada & Mexico. Other countries

ADD APPROPRIATE SALES TAX C.0.D/s extra 3] 00 B 5S s orde A EalS torpiaizes {denis

add sales tax. Minimum order $10.00
CIRCLESVONVREE BEORMALION CAHD CIRCLE 49 ON FREE INFORMATION CARD
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1iams2y  the first name in Counters !
9 DIGITS 600 MHz $1299%

ERICES

CT-90 wirnd, | pearwarranty
CT-90 K %0 day parts war
gy 10995
AC-| AC 1%
Br Nu.ldvl(l +AC

312995

Adspes Charger 1295
OV:1, Misro power Oven
wme base

Extormal thme base gt

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features 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
base is used which enables easy zero beat calibration checks against WWYV.
Optionally; an intenal nicad baitery pack, external time base input and Micro-
power high stability crystal oven time base are available, The CT-90,
performance you can count on!

SPECIFICATIONS:

Range:
Sensitivity:

Resolution:

Display:
Time base:

WIRED

20 Hz to 600 MHz

Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 20-40°C

Power:

8-15

VAC @ 250 ma

7 DIGITS 525 MHz $99-<>

SPECIFICATIONS:

Range: 20 Hz to 525 MHz

Sensitivity:  Less than 50 MV to 150 MHz
Less than 150 MYV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4” LED

1.0 ppm TCXO 20-40°C

12 VAC @ 250 ma

Resalution:

Display;
Time base:
Power.

The CT-T70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as; 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 Iy signals
from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

WIRED

PRICES:

CT-70 wired, 1 yearwarranty ~ $99.95
CT-70 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC

adapter/charger

84.95
3.95

12,95

JE5 7 DIGITS 500 MHz $79%

PRICES:

MINE100 wired, 1 year
warranty

MINI-100 Kit, 90 day part
warranty

AC-Z Ac adapter for MINI-
100

BP-Z Nicad pack and AC

579.95
59.95
3.95

12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINI-100 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 to500 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
to your tool box for in-the-field" frequency checks and repairs.

WIRED

SPECIFICATIONS:

Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MY
Resolutionr 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

Display:
Time base:

adapter/charger

8 DIGITS 600 MHz $159%

SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz
Sensitivity:  Less than 25 mv to 150 MHz it § digit precision. And, one of its best features is the Receive Frequency
{-‘B“H':'tzgﬂa‘rﬁﬁgo MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The
10.0 Hz (600 MHz rin;e) adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4 LED receiver's VFO is all thatis required for use. Adding the receiver adapter in no
2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently

switched on or off The CT-50, a counter that can work double-duty!

5 VYDC @ 200 ma

WIRED

PRICES:
CT-50 wired, I year warranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

Resolution: 119.95

14.95
Display:
Time base:

Power: 110 VAC or 12 VDC

29.95

DIGITAL MULTIMETER $992 .-

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use formatr. Measurements are displayed on a large 34

SPECIFICATIONS:

DC/AC volts 100uY to | KV, 5 ranges
DC/AC
current
Resistance:
Input

PRICES:

DM-700 wired, | year warmanty
DM-700 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

$99.95 digir, % inch LED readout with automatic decimal placement, automatic

polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, s handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

0.1uA 10 2.0 Amps, 5 ranges

79.95 0.1 ohms to 20 Megohms, 6 ranges

3.95

pedance 10 Megot DC/AC volts
Accuraéy: 10.1% basic DC volts
Power, 4'C cells

COUNTER PREAMP

19.95
295

AUDIO SCALER

For high resolution audio measurements, multiplies
UPin frequency.
® Great for PL tones
@ Multiplies by 10 or 100
e 0.01 Hz resolution
§29.95 Kit

ACCESSORIES

Telescopic whip antenna- BNC plug

High impedance probe, light loading

Low pass probe, for audio measurements

Direct probe, general purpose usage ...

Tilt bail, for CT 70, 90, MINI-100

Color burst calibration unit, calibrates counter
against color TV signal

15.95 | For measuring extremely weak signals from 10 to 1,000

ig gg MH:z Small size, powered by plug transformer-included.
12.95] o Flat25 db gain
3.95| e BNC Connectors

® Great for sniffing RF with pick-up loop

£39.95 Wired $34.95 Kit  $44.95 Wired

=3
PHONE ORDERS s
CALL 716-586-3950 i

Satistaction guoranteed . exomine for 10 days if not plecsed,
return in original form for refund Add 5%

IEMs2y :
BOX 4072 @ ROCHESTER. NY 14610

=5

for shipping
COD add
Orders under $10. add $1 50. NY resident odd 7% tax

insurance 1o o maximum of $10. Overseos odd 1 5%
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RADIO-ELECTRONICS

-
n

ELECTRONIC
DESIGN LAB CA-16
E] \;7';!'
i S

8 Instrumentsin

e Qut-of-Circuit Transistor
Analyzer
Dynamic In-Cir-

cuit Transistor &

r

Radio Tester a i FLo AL
Signal Generator 2l . ‘)" e LN :
Signal Tracer el o »
Voltmeter “ ’ 3 T
Milliammeter a \&f
Battery Tester .
Diode Checker :

.'—//

Model

Transistor Analyzer 212
. Factory Wired & Tested — $39.94
Easy-to-Assemble Kit — $26.61

Components not included

e Variable function generator
1 HZ to 100 KHZ TTL, CMOS logic levels

o Six regulated supply voltages, all short
circuit proof, including 5 volt 1 amp

* Four logic indicators and debounce switches
® Two CMOS to TTL convertors

e Two large breadboards, all point to point
connections—no soldering

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single, feature-packed in-
strument instead of a costly elaborate set-up. Perform-
ance-proven by thousands! éhecks all trapsistor types, hi
or low power, for DC current gain (beta) to 200 in
3 ranges, and leakage.

Universal test socket accepts all base configurations.
Identifies NPN or PNP transistors. Dgnamicaily_tests all
transistors (oscillator check) and AF, IF, RF circuits.

No external power needed. Measures DC currents to
80 ma. Complete with test leads, instruction manual and
transistor listing.

Write for FREE catalog of the world-famous
EMC line of test instruments.

Everything is at the users finger tips. Our
Design Lab will soon pay for itself in time
and component savings. An excellent aid
for engineers, technicians, students, and
hobbyists. $99.95.

Free brochure
CASCADE LABS

4156 South Alder Avenue
Freeland, Washington 98249

EM G e.siveives cone

625 Broadway, New York, NY 10012 (206) 221-7483

CIRCLE 18 ON FREE INFORMATION CARD

XENON STROBE TUBE
& TRIGGER COIL

- ()
STROSE L1EnT
SEMEMATICE || WOLUDKD :

cz4081  *1.75 7

sPEAKER, 2

c2as03 ;.
onLy 55 95 o i

INXTIT ThAWEISTCH FOR ABEVE C22EEN

8VDC MODEL
c23808 Ss

12¥DC MODEL
€23978 S10.95

3VDC MODEL

c2a207 S8 95
ELECTRONIC

STROBOSCOPE KIT

120 VAC
Xenon
Strobe Kit

'.&. A Fortune

* Minimum order 55.00
‘f = Please include $1.00 for postage
CHANEY * Visa, MC and COD accepied
\be electronics inc + Phone orders are weicome
P.0. BOX 27038 , DENVER, CO. 80227
Send for our free giant catalog of unigue items

CIRCLE 13 ON FREE INFORMATION CARD

(303} 7815750

CRYSTAL RADIO KIT

A self powered radio which uses a resonant circuit and detes
tor for AM radio reception. Andeal project for 1he beginner

Model # EKB0CRO01

STROBE LITE KIT

Fantastic for special eflects Variable speed Xenon flash
gives you 8 " STILL MOTION"" effect. A real attention getter

Model £ EKBOSLO0T

16 CHANNEL LED CH’SER KIT

A very familiar sight seen at discos, depariment stores and
an neon signs 16 LED's flash in sequence up down or alter
nate Adaptable to 120 vac. (Extral
Model # EKBOLCO16 PRICE: $22.95
i

16 CHANNEL MULTI-MODE LED CHASER KIT

We're proud to add this to our line. It’s similar to our 15
channel led chaser but with many extra features. There are
over B0 selectable modes. A few are. Up, Down, Skip, Pulse
Scramble. Single Pulse, Multi Pulse and many more. An

optional 120 vac board is available. (Extra)
Model # EKBOLEM16 PRICE: $32.95

Edu-Kit Ltd.

P.O. Box 147

Niagara Square Station
Buffalo, N.Y., 14201
o
8

LTD.
CIRCLE 61 ON FREE INFORMATION CARD

PRICE: 58 %5

PRICE: $21.95

KITS KITS »

NEW. . . PRE-DRILLED PCB's FOR ALL KITS

1.51t0 24v POWER SUPPLY KIT

A wvariable Power Supply suitable for many
digital and linear applications Delivers an
output current of 100ma;. from 1 5v 1o 15v and
500ma. from 16v 1o 24y

MODEL ¥ EK80PS024 PRICE $24.95

POWER SUPPORT 120

A 120 valt power board which allows you 1o connect regular
lamps 10 our LED Chaser Kits. 8 channels are supplied pet
board with 150 watts per channel They can be easily inter
faced for 16 channels

Modei # EKBOPLC120 PRICE #2495

0-28 VOLT POWER SUPPLY KIT

A true 0 1o 28 volis capable of delivering 1 amp continuous
Full wave rectification, filtering and capacitance multiplica
tion provides a clean de source for sensitive audio and digital
work An ideal supply for the experimenter

Model # EKBOPS028 PRICE $39.95

5WATT IC AUDIO AMPLIFIER KIT

A general purpose 5 watt amplifier with Thermal Overload
and Short Circuit Protection. Because of its low operating
voltage and high power output, it allows the user to use it as
an add-on amplifier for car sterec

Specifications
Frequency Response:
Power Output

40Hz 10 15K Hz Bi-3dB)
5 watts at 4 chms
7 watts at 2 chms

Distortion 5% at 7 watts a1 2ohms
Load Impedence 210 16 ohms
V Supply 12't0 15vde

Mode! ¥ EKBOADOS PRICE: $19.95



ELECTRONICS

INTEGRATED CIRCUITS

vert.

P.0. Box 4430E
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640

Same day shipment. First line parts only. Factory tested
Guaranteed money back. Quality IC's and other compo-
nents at factory prices.
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PROM Eraser

assembled. 25 PROM capacity $37.50

(with timer $69.50). 6 PROM capacity 0SHA/
UL version $69.50 (with timer $94.50).

Z80 Microcomputer

16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00
$-100 Computer Boards

BK Static Godbout Econo IIA Kit ~ 145.00
16K Static Godbout Econo XIV Kit  285.00
24K Static Godbout Econo VIIA-24 Kit 435.00
32K Static Godbout Econo X-32 Kit  575.00
16K Dynamic RAM Kit 199.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kit 470.00
$135.00
80 IC Update Master Manual $55.00
Comp. IC data selector, 2700 pg. master reference
guide. Over 51,000 cross references. Free update
service through 1980. Domestic postage $3.50.

Modem Kit $60.00
State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included.
LRC 7000 +Printer $389.00
40/20 column dot matrix impact, std. paper
Interface all personal computers.

64/40/32/20 version $405.00. Optional cables
available
LRC 7000 printer Interface cable for Super EIf
with software $26.00

Video Interface Kit

TERMS: $5.00min. order U.S. Funds. Calif residents add 6% tax
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional.
Shipping charges will be added on charge cards

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/full
parts and instructions. $§7.25

Rockwell AIM 65 Computer
6502 based single board with full ASCI| keyboard
and 20 column thermal printer. 20 char, alphanu-
menc display, ROM monitor, fully expandable.
$375.00. 4K version $450.00, 4K Assembler
$85.00, 8K Basic Interpreter $100.00.

Special small power supply for AIMB5 assem. in

RCA Cosmac 1802 Super EIf Computer $106.95

Compare features before you decide to buy any
other computer. There is no other computer on
the:market today that has all the desirable bene-
fits of the Super EIf for so little money. The Super
Elf is a smar | single board computer that does
many big things. Itis an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCI
Keyboards, video character generation, etc,

Before you buy another small computer, see (f it
includes the following features: ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply, Audio Amplifier
and Speaker; Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super EN includes a ROM monitor for pro-
gram |oading, editing and execution with SINGLE
STEP for program debugging which Is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and after executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.

An RCA 1861 video graphics chip allows you to
connect toyour own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys

plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step | arge, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC’s are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. Including a series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
sities are using the Super Elf as a course of study.
OEM's use it for training and R&D.

Remember, other computers only offer Super EIf
features at additional cost or not at all, Compare
before you buy. Super Elf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and |abelled
plexiglass front panel $24.95. All metal Expan-
sion Cabinet, painted and silk screened, with
room for 5 S-100 boards and power supply
§57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options also completely assembled
and tested.

Questdata, a software publication for 1802 com-
puter users Is available by subscription for
$12.00 per 12 issues. Single issues $1.50. Is-
sues 1-12 bound $16.50.

Tiny Basic Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter §5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed fo allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EN. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or Tl
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.

A IK Super ROM Monitor $19.95 js available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software, (relocatable cassette file)
another exclusive from Quest. Itincludes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break

points can be used with the register save feature
to Isolate program bugs quickly, then follow with
single step. If you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button.

Other on board options include Parallel Input
and Output Ports with full handshake. They
allow easy connection of an ASCII keyboard to the
input port, RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memary there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Manitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel /0 Ports $9.85, RS 232 $4.50,
TTY 20 ma |F $1.95, 5-100 $4.50. A 50 pin
connector sel with ribbon cable is available at
$15.25 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply ).

Announcing Quest Super Basic— SECOND GENERATION

A new enhanced version of Super Basic now
available. Quest was the first company worldwide
to shlp a IuII size Basic for 1802 Systems. A

frame $54.00. Complete AIMB5 in thin bnef
with power supply $499.00. Molded plastic
enclosure to fit both AIMBS and power supply
$47.50. Special Package Price: 4K AIM, 8K Basic,
power supply, cabinet $599.00

AIMBSKIM/VIM/Super EIf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy.

Video Modulator Kit $8.95
Convert TV set into a high quality monitor wio
affecting usage. Comp. kit w/full instruc.

Multi-volt Computer Power Supply
Bv 5amp, =18v .5amp, 5v 1.5amp, —5v
.5 amp, 12v .5 amp, — 12v option. =5v, +12v
are regulated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping.

Super Basic by Ron Cenker
lnclutllng floating point capability with scientific
notation (number range = 17E*), 32 b1t integer
=2 billion; multi dim arrays, slnng arrays; string
manipulation; cassette |/0; save and load, basic,
data and machine language programs; and over
75 statements, functions and operations.

Enhancements include increased speed, buill-
in provisions for Stringy Flor oppy Disc,

Printer Driver, I/0, user definable command
library and statement renumbering.

Ea:tl\r agﬁutzhle to most 1802 systems. Re-

quires 16K RAM minimum for Basic and user
rograms. Source listing for both Serial and
aral!el l.fo included.

Super Basic on Cassetie $40.00.

Gremlin Color Video Kit $69.95

32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip; 1K RAM at E00D. Plugs
into Super EN 44 pin bus. No high res, graphics.
On board RF Modulator Kit $4.95

Elf 1l Adapter Kit $24.95
Plugs into Elf Il providing Super Elf 44 and 50 pin
plus S-100 bus expansion. (With Super Ex-
pansion). High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh w/clocks up to 4
MHz wino wait states. Addl. 16K RAM $63.00
Super EIf 44 pin expansion board; 3 female and |
male bus. Board plus 3 connectors $22.95
Tiny Basic Extended on Cassette $15.00
(added commands include Stringy, Array, Cas-
sette /0 etc.)

$-100 4-Slot Expansion

Super Monitor VI.I Source Listing

§0.95
§15.00

CIRCLE 17 ON FREE INFORMATION CARD

Super Color S-100 Video Kit $129.95
Expandable to 256 x 192 high rescolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expanda-
ble to 6K. 5-100 bus 1802, 8080, B85, Z80 etc.
Editor Assembler $25.00
(Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing §19.00

Super Monitor V2,0/2.1 Source Listing $20.00

FREE: Send for your copy of our NEW 1980
QUEST CATALOG. Include 48¢ stamp.

-
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(2% Clock Modules| MICROPROCESSOR COMPONENTS| COMPUTER CUBE ™

AUTOMOTIVE] —— 5080A/00B0A SUPPORT DEVICES DATA ACQUISITION (CONTINUED) ——————
INSTRUMENT INSt00A 4% | ADCWOSCCMN  BBit A/D Convarter (BCn. Muitl,) 43
CLOCK oPa2iz ! l 1 Inut fOutpat 13 | ADCMITCCH  B-Bit AJD Converter (H-Ch, Mulih]  las
APPLICATIONS: CFe Priarity (nterrugt Gontral 5% | DACKOILCH  [0-BItO/A Ceny, Micts, Comp. (8.0} 1L#
* |n-dath autoclocks |oPEE B Oirectisnal Bus Driver 14 | DACISMLCH  B-BID/A Conv.
- af DPEIM Clock Ganerator/Driver aw DACHNLCH -
‘tor-market auto/ DPLIN Bus Driver 18 DACKELCMN
AV.clocks ] System ControlierBus Driver 4% | oacumLcn
* Aircraftmarine ciks. |oean Systam Cantrolier wn | cossin S-Channsl Mullislexer L
* 12VDC oper. instru. finsea 1/ Expander for & Saries A | AY-S0L ®K BAUD UART o
* Po / v INSsms Asynchronaus Comm. Element (Y RAM'S
powered instrumnts. gnm: Prog. Comm. 1/0 |u5-m'r’ :: 18 sﬂ-:!u’;ls L.
Features: Bright 0.3" green display. Internal crystal time- n:t-?n e | a3 18M4x] Dy ramibe £
base. = 0.5 sec./day accur. Auto.display brightness control | ores: nm ;!I:: sy sn-  Static ::
logic. Display color filterable to blue, blue-green, green & g:ﬁ: :::: -c;‘:-c..::::::a :: 1
yellow. Complete—just add switches and lens. yteiig Proy, KeySoar ,,m iy Intariace® 1M :}: (L i . i
it llll: MOS LR
MA1003 Module .............$16.95 [om= i fam s T L e NYCASE
- 5 [ieamse] ;: N JEh Statie 28ny 1a | * Painted to match Apple II & III{Lt. beige, textured finish)
MA1023 .7" Low Cost Digital LED Clock Module 8.85 g,:‘:. . e il e Im | HALS 1mex4 Static 200t Low Powar 10 | ® Smoke colored acrylic front cover (removable)
MA1026 .7 Dig. LED Alarm Clock/Thermometer 18,85 211 18,3882 | Dy namic 50n3 (house marked) 4.9 ullt-in shelf holds CAT and allows room for 2 Apple
MAB036 .3" Low Cost Digital LED Clock/Timer .95 6800/6800 SUPPORT DEVICES bl sl L K d';\;:l :nllow mﬂlfd“ { . o
! It MCE Mpy s v g ree " holes prov In bottom of case for addition
Ma100A BatenDiwisy IO Closk ST mer S V.IB, MOBICP  MPU with Clock and RAM e ::m ;::’:’;’;:::l FUltrEecades : f fan If neaded, ;
21 National SemiCONdUCLOr  |Mciti rusiieis inter Adsst (ucush 13 | MVSI6RMT il Gymamic 0 oIt bl curt b o el HoE 2 e ot
i ¥ MARLIMIN) 0K Dynamic e (LPDMIS) £ x
Mcien ey [syitciet Couiroti i i e e vl o] e Case sccommodates most BaW, and Calor Uncased CAT
v umm"‘ Ao el b e g raEar o | T Mxd Static LB monitors made by Motorola, Ball Bros., Zenith, Sanyo,
Ay Symehramous Sarisl Dats Asaster  £% | UPDAM/MKKET 4K Dynsmic ¥-gin s nle, Hitachl, ste. or any monitor that will fit Into
'-"g;' [Ty e4etei Digital MODEM ne ;:m""“ :;l“.‘;'l‘ : :: 8" H x‘ll-i W x 13%"D space.
MCEE EEs Mosulator '1 e I:l 15" x 15" x 16" O.D., 14K "H x 14% "W x 13%"1.0D.
tfv MO, Qs :—smcul’n'ruquucnm = PROMS/EPROMS \g;l_‘?h = ) dl‘i Iml_ "
maea I UV Erssasie PROM nf monitor fan an sk drives not included,
MICROPROCESSOR CHIPS ————— 1y e
MM5290J-2 i&116/upDst6). . . $6.95 each | omey " SITUNSSES | ey L R e
16K DYNAMIC RAM (150N: ZWA (M) CPU (MIHNA) 1895 | 7lintel GHRITI 16 ERROM (Single +5v) v CUB E-1 99.95
(8 EACH $49.95) (100 EACH $550.00/I0t) ORI Lo 2% | ammimelEmnT] R EPAGHM o SO0 AUDHRIN &
MM5298J-3A $3.25 gach |iokamaoe cu—van sica com. Tema.aaae) 88 | i3 A
B mleln e nlhLeoa e e 1 MCSIs MPL w/CIoek (MK Byles Mo I TR .
8K DYNAMIC RAM (LOW HALF OF MM5290)) 200NS | (Nstmrs  MBU—GBIE GhME o lss | oi4s) B RROM (Opan Callector) 47 TRS-80
{8 EACH $23.95) (100 EACH $250.00/lat} INSKNNAE  CPU—Sql.Chis 8-0)1 (18Ey 181 AAM] nsmmsau %2 Tri-State Bipslar PROM [ 1 H
ROM nw
NSRS CP (24 Byier RAM) b s onversion Kit

MM2114-3 ...............$5.95 each |insewn’ cru-uoytes RAM

4K STATIC RAM (300NS) L ead ety b ; Expand your 4K TRS-80 Syltum to 16K,
(8 EACH $43.95) (100 EACH $450.00/lot) TGO MUK B BOS  Crarscie Genarater (Lower Cow) s3¢| KiT comes complets with
Hun Character Ganarater wu| *8each MM5290-2 lUPDdﬂi} (16K Dynamic Rams)
MM2T14LE3 e s vahises $6.25 each |————SHIFT REGISTERS —————— mwsamn HA-BIL Rleac Oniy Mamory 1] (250NS or less)
4K STATIC RAM (LOW POWER 300NS) Dt e s ‘% [————NMOS READ ONLY MEMORIES * Documentation for conversion
(8 EACH $44.95) (100 EACH $475.00/l0t) MM

MCasTIe 1Bt ] ASC1 SAifLed wiGresk 130
MCMMGE  Ltchx? Math Symeol & Pictu 18 - $ 49 95
MCMETIR 18xtx] Alpha. Control Char. Gen. 1130 S ) L

»
=
»
MM 3
. MM Las3 - . 19
EPROM EraS|ng Lamp MMEL il L% MICROFHCN:ESSOH MANUALS
Wi lotr o Grmisis : ops = JE610 ASCII
MMsaiN Oetal ::': :: u r.nmm Uar Mnmul 7.3
MMIGEN  Getal 860 X Use¥iAdaniisd et E d d K b d K.t
| 2504 (JskA)  13M-Bit Dynamic i
BN Hax 13 h’ iw [—— SPECIAL FUNCTION ———— nCO e ey Oar l
nav Oual 185 | DSeesCH Dual MOS Clock Driver (IMZI) 184
=y SIR0 Dynamic | Dsoecn Dual MOS Clagh Driver (3.1 18] [ =
nav 164-8i1. Dy namic 2w | INSITIN Fleppy Dise Controller s
mv Cual 36-Bit Statie 2 | sz Communication Chip "
=AY Dual 76 Bit Static 420 | MmN Microprocsssar Rasl Thma Clock 1%
A Doual 45 Bit Statie g | MMM Microprocessar Com s Clock LW
s Quad #-Bit Stathc 18 | comam Micracentroliar with &-Dight RAM 695
mipc Fifa (Cual ) in and Direct LED Drive
= Erases 2708, 2716, 1702A, 52030, 52040, etc. S ON COPRIMM Microcentralier with 6-Digit RAM 7.8
. e 5. 151T1 £ Direct LED Orive w/M Buis int
Ecams Up (0.3 chh s within 20 mimlu.{ h. AFIGICH  Universal Active Filte 535 | commn 3505, VAC Fluor, Oriver (25-nin e} 138
DAHER TS SRONITE DARNON 07 DI '“‘ AFLLICS e TELEPHONE/KEYBOARD CHIPS The JEG10 ASCII Keyboard Kit can be interfaced Into
'Splchl foam liner Idup. |AFisic)  Teucn Tone Low pas Fiter Ll P Push Bution Teleahons Disler was] ™oOst any computer system. The kit comes complete
* Built-in safety lock to prevent UV exposure. LMIMAH  Super Gain Op Ama Lo | Rty Chale s with an industrisl grade keyboard switch assembly
* Compact — only 7-5/8" x 2-7/8" x 2 T S el e L2 | avsame CMOS Cloek Ganerator 1] (62-keys), IC's, sockets, connector, electronic compo-
* Complete with holding tray for 4 chips. Earbing ettt dlost A s Lo | Avsam vara Encader (1 keyl umf nents and a double-sided printed wiring board. The
[ Sammipia & Fiokd Ampliflers 1y | HOSuES s | keyboard assembly requires +5V @ 150mA and —12V
UVS_11 E ?g 50 LM Temp.Comp. Prec. Ref. (Spam/cn 4% _:icm s#l @ 10 mA for operation. Features: 60 keys generate the
T T s ADCHMLEN 1-0it A/D Converter (1 LSD) - h“f““m i : :-" 126 characters, upper and lower case ASCI| set. Fully
DACHKKLCN 1-0it DA Converter (0.93% Lin,| 108 | ey o] L CE s DT #} bufferad. Two usar-define keys provided for custom
- ey Sarlal Kayboard Encoder 495
H H - applications. Caps lock for upper-case-only alpha charac-
Ilumho G'Dlg‘t cka K" ters. Utllizes s 2376 (40-pin) @ er read-only memory

chip. Outputs directly compatible with TTL/DTL or

" cammonancdedhpings DESIGNERS’ SERIES oin otae commactar, T ih & 16l cle ot
Sl ter bt touens sl bl et Blank Desk-Top Electronic Enclosures | JEG10 (cuentinauie)  $79.95

= Hours sasily viewable to 30 feat K62 (Keyboard only) ...... ...$34,95
= Simulated walnut case

* 116VAC operation 'Sh strength lpnxz molded Desk-Top Enclosure for

»12 or 24 hour operation iace: in mocha brown JEB10 ASCII Encoded Keyboard Kit

* Includes all components, case and wall transformer Compact desk-top anclosure: Color-coordinated d
= e e o ! i
* Size: 6" x 3-1/8" x 1¥ s“""l rearfbottom panel for signer’s case with light tan aluminum panels and molded

JE747.............$29.95 e [ e e

Top/ hnmm panels.080 thk DTE-AK

— : o0/ bottom oshk | DTE-AK ... S5 el N ...$49.95
B'Dlglt CIOCk Kit finsh {no‘lid '?mmopn?uri for | SPECIAL: JEG10/DTE-AK PURCHASED TOGETHER
-:;icg:;\i“.‘al?f nt. eomrn.. cath- ::ﬂ“l L‘ﬂ‘- adhesion after | (Value $128.90) ................ $124.95

L pes b L S cloct ship Vented top and bottom JE600

.

*Switches for hours, minutes . s
panels for cooling efficiency.

and hold modes
Rigid_construction provides [ Haxadecimal Encoder Kit

® Hrs. easily viewable 1o 20 fr.
unlimited applications.

*Simulated walnut case
®115 VAC opi lon
§ *12or 24 hr. cperatlon
®Inch, sl components,.case 8 | EONSTRUCTION:
*5ize: B3 x 3-1/8" x 1N The “DTE" Blank Desk Top Electronic Enclosuresare designed ta blend and complement
J E $ today's modern computer equipment and can be used in both industrial and home. The EE#IE:EBI;LUTPUT
701 b B B o A 19 95 end pieces are precision molded with an internal slot (all around) to accept both top and 19-KEY KEYBOARD
bottom panels. The panels are then fastened to W' th'r;:k tabs inside the end pieces n}
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear
Regl-"atEd Power Supply bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
Uses LM309K. Heat sink tact. Different pnqel widths may be ymd while maintaining a common profile outline.
provided, PC board con- —= The molded end pieces can also be painted to match any panel color scheme.

struction. Provides a solid —
1 amp @ 5 volts. Can supply up

The JEG0O Encoder Keyboard Kit providaes two separate

1o +5V, =9V and +12V with Sl e Enslokes QR Panal price L i st B T s s e e e s Eara
JE205 Adapter. Includes compo- e P 5 < E snu'u' Also included Isa key entry strobe.
geznets,‘ar‘;la_fd;wrf:nzd_l;'utructlons Lork DTE-8 8.00" $29.95 u::_‘u-;:.‘,',:u.,:'..,::;:;:.'.,“::;'.“:‘ﬁ:‘ ;:: r:':;:,?r:g:::;?;
i [ ration, lebou cireu; v 1 .
| it \',‘ DTE-11 10.65 $32‘95 gDl:E’B‘::IUDUH?ID(;:\:M“\::I:\‘!:;: Ilg:::r i::;“:c‘l:nk\:rt:l
JE200........$1495 LIEN feal DTE-14 | 14.00” | $34.05 | sanderd 16in ic - Only +5VOC reauired
8 $10.00 Min. Order — U.S. Funds Only Spec Shoets — 25¢ J E 600 (Case not included) $59.95
= ADAPTER BOARD Calif. Residents Add 6% Sales Tax 1981 Cataiog Available — Send 41¢stamp | K19 (Keyboard only) $14.95
= —Adapts to JE200— Postage—Add 5% plus$1 Insurance (if desires) | ———— L Tt . -
8 +5V, 9V and 12V AR Desk-Top Enclosure for
= PHONE JEEGO HexademmaI Keyboard Kit
8 = e & ORDERS | c - S ol e e
] DC/DC converter with +5V input. Toriodal hi- am WELCOME e o m“‘ TGN skminir fesals S Inbided
Py speed switching XMFR. Short circuit protection, ELECT ( 92-800 end pigces in mocha brown. Includes mounting hardware.
I.Ii.l PC board construction, Piggy-back to JE 200 L RONICS 415) 592-8097 Size: 3%'H x BM"W x 8X"D.
G [ecaidClzesesidat co /Lo MAIL ORDER ELECTRONICS — WORLDWIDE DTEHK....................544.95
(=] JE205 $12 95 1355 SHOREWAY ROAD, BELMONT, CA 94002 SPECIAL; JEGOD/DTE-HK PURCHASED TOGETHER
é """"""" - i 11/80 PRICES SUBJECT TO CHANGE (Value $104.90) ... ..o s $99.95

g
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f JEBO8 PROGRAMMER INTERSIL
i} 2708 EPROM PROGRAMMER Part No. Funetion Prics
3 mywryin Donpley Magrners 0 LED') o Woan annrim, Il III' @t el gMos ﬁll:‘clcl:‘ﬂlll Q';‘II._' g :
z SHMIEN A - L, . THSEV KIt* topwatc P, z
Sniin 7400 SNUISTN - .6 e Bk e et o e AR B eE o Tt et SR CPL 3% Digit A/D (LCO Drive) 1.6
SNTS2N 5 SNMIRN - H # Bovsieymant ! misraprvommy yyRamiby mosen of o (Rboa nble bvm v | JUGEV /KIt*  IC, Clreult Board, Display L
SNMN % | sNumN a9 | sneIN e e o v e e e PEOM skt e mvynsnen | T0IC R 3W'Clakt A/ (LED orive) %
i SNUDN 35 | SNMIRN B TTEV/KIt*  iC, Circult Board, Display
SNieN B | swen | SNuen  » ::‘ plspenortdom sl U e (] L 3% Digit A/D LCD Dis. HLD, 1835
SNMOEN .38 | SNMBN 48 | SNMIMN  ; Aeybtend soimn. MmIcPL 3% Digit A/D LED Dis, HLD, 1798
SHTTN 5 SHM®EN 5 SNMIlgN 4 od 4 ot aey TRDR Low s-mrvsv::lt |nn|:#or I}.:
MNTN - | SHTMON 50 SNMISN L2 T L T — TH81PG CMOS LED Stopwatch/Timar x
SNMOIN .9 | SNTMEN 9 suun’;: ';':2 oo e ..,,-,:"E"’.:".:."."‘" b do] mewv.it- smwa::n Chip, XTL 1958
MTA10M 5 SNTIN K] SHNML :-n.umr- Pomar roun evessi mn(_nu - THECIP Tone 3
£ NTABSN SNMIRN - 49 Colr saarimetnd éunpeer /It Tons Ganerst Chip, XTL 9.95
SN | Showen f':: SNMITN LM ot it e e e BTN VTR T L Al oscillator Controllar 550
SNTAIN 4 SN L7 | SNUINN 5 mmewm * Freq, Counter Chip, XTL 1L10
SNTAMN - SNMXN A3 SNTITN - 0 | ro jeeos trnom L] it whivh 0 ol computer cantrel smd remret na sod e W1 Saven Decade Counter 1795
SNTIEN ] SHMIN L] SNMIBN 7 | e tor 11 smererans. Tre EPAA can e programensd from e ey e e ;w-r-::.:':l':“ 1 Jmmipa Clock Gensrator 308
LN S | S SN S || SRTELITN G 70 L) R H008 iy et oo ameiioet . Mrawtoe . Ay chanst P o 6 ¢ e deciy e .,L'Z.. e | T2151PG £ Func. CMOS Stopwatch CKT 1395
= 45 | [l anrsmpi e sfacitimn b d sl L s TSEV/KIt* 4 Func. Stopwatch Chip, XTL.  13.85
SNMIN 2 - T8 B 20 1C's el Inchadion pweer Seppties £~V 6, # 1TV et #3861, Toa Hasadossrsel Keviaord pod LEDHT vit Kachor Proct Bovrd 7264141 8-Digit Univ. Counter C.A. 00
SNMAN 45 | SNMIEN .69 | SNIMISIN 228 | Il semmbbes e o sy Wi DIt Freq, Counter C.A. 255
-2 -6 id $399.95| nusoipl 1-Diglt Frea. Counter C.C. 2155
SNMEN 9 | snieIN 1m0 | sneamn 2e | JEGOBK KIT . i B 1 5499-95 i £D1ait LEG Up/Bown Counter 25
i WION 149 | SNMISN  2e n . L TUCH| 1-Digit Univ. LED Drive
SN g Shirion <35 1= JEGOBA Assemi ed a m 72 PL LCD 44 ollm Up Counter DRI ;ia
- 1N B SNMISIN L35 TEEAIIL §-Digit Unlv. Counter d
§ﬁn“”n= .: ::nmu L95 SNMlRN 8 DISBHETE LEDS TESAEV/KIt* 5 Function Counter Chip, XTL 455
snmeRn .8 | sSNmMI2IN @ | soueN - TM0IE CMOS Bin Prog. Timer/Counter  4.9%
SNHMITN 3 | SNMIZN 55 | SNMIMN 8 | xcsssm a00red &5 | MVS)  08Vred 651 | XCHIR awvced  sm1 | 1RME CMOS Divide-by-2% RC Timer 208
© 5 8 | Xcussa 200 green  4/s1 XCIIIG 19" grean 15011E CMOS BCD Prog. Timer/Counter 6,00
SNUBN s SHNHMLBN 49 SNMIEN 8 KOSy 200" yn:low 431 7201 JE CMOS BCD Prog. Timer/Counter 5.5
SNMMON @ | snisn @ | sheiN o | xcssec o0 451 XCUIC (180 el 15581PA CMOS 585 Timer (8 pin) 14
SNIMIN 8 | sniamN 15 | stouseN 1l | Kemm a0 red s 7551PD CMDS 5% Timer (14 pin) 220
5 1 3 L4 XKCRG 200" green  4/81 INFRA-RED LED 751 BCPA, CMOS Op Amp Comparator  SMV .25
SNTMON L0 | SNMMIN 53 | sNMzIN 13 | Xcmv 2000 yellow 481 8 W 1/16 flat %12BCPA CMOS Op Amp Ext. Cmvr,  SMV 285
SNMMN Lo | SNMEN 325 | SNMmIN 99 | mvios nvved | 451 | XCsasc sy clear Al IRL —5/31 7621BCPA CMOS Dual Op Amp Comp. SMV 395
SNMSN SNTION L8 1% T6ICCPE CMOS Trl Op Amp Comp.  10MV 5.3
SNIIMN 349 7 C.A, — Common Anode D|SP|_AY LEDS €.C. —Comman Cathode | jsicceD CMOS Quad Op Amp Comp. 10MV 7.50
SNMON 60 | SNMIEN .M | SNMaIN  Le 426CPD CMOS Quad Op Amp Comp. 10MV 7.50
SNMMN 7 | SNMMIN 155 | snuaN  3ss | Tyee Polarity Ht Prics | HTH2CCH oltuga Convaret Hd
» L2 1% | MANL  c.A—red o "in L5 | secca Wppm Band—GAP Volt Raf. Diods 2.8
MIN 20 12 @ | Manz  saoMovea  m b ::: RIICPA Valt Ref/indicatar ]
: : NN e | MAN3 c.c—red - : 212CPA Volt Ref/indicator X
ShrsN o | Snrsn won @ | maNg  © AT X0 125 el * INTERSIL'S EVALUATION KITS
SNT9A 2% | SNMISN  m MEAN | MANS 20 L = = - T T
SNIGON 20 | SNMIMN L5 | SN 1e | MANTL i | B . 74C RN =
SNTON .2 SNMISN .79 SNIANIN L& ::: ﬁ g i i s | 7co s C24) ;.g
S00 3 N ow M el 0 i MC107 18 MEIT} 2.8
ol B 74LS s B MAN b & —vellow ] o | ueh : G181 1% | Mo HCY]
LR 2 | msm 7 | Misid L MAN %2 C.A.—orange X0 49 150 | ucx i HCIE 1% | Mcal H
Hen 1| g B e R MAN X C.A—oranges1 300 .9 190 | 7ck . Hc i85 || Memy o i
Htse = L of | uesm @ MAN @ c.C—oranse M0 .# 1% | nca I MuCHl e | meaz  lowm
M50 2 | uosie a8 | uisM MAN 410 C.A—orange W w i ] ] L 18 | HS8 L
TALS0 x LS 45 MLSML 3 MAN 8510 C.A.—orange—0DD .560 5 L5 C : TTH] L& MCILT 10.%
HER o Z | AHE O3 | IR A casenans @ R I
e R | mEw B |mm ) L 3 R R s
MLSH B | neemo s | Hoses 2 =W o 15 | ucn % ncis 18 | 8cHs n
HLSH B | ueE s ] Pl L4 uci I8 | oo 3
e A W A 2 3 s . -
MLSH 5 ML5132 3B | HisE) L . 2.0 | LHoweCN 6.5 R NESION 495
HLS2 B L5133 | Msm T 1855 | CmiociH 4% LINEA LMIRH 1
HLsE 45 | MLSLE 4 | MNissr . 00 15 4 | LmicLH &8 LMIGCN 49
ey £ k3 = 30 1 | mocmin  Opticalylseiriacorver 12 | Creon tn | Lvaors L | CMomeN &
HLSX B | ucsi B | uER ] TLOICP .1 | LMMOT-I2 L3 | LMIION n
HLsR B | LS s | WS s RADIO CONTROL CIRCUITS TLORCP 1M | LmMOT-5 IZ | LMIIN  m
LER S| uisie m nR B mote control systeme which use pulte amplitude modu- | TLONCN 24 | LIPS & | LMmN @
nLsh ' ,‘tgﬁ H; #Lm ]ﬁ latlon (toy cars, boats, tanks, etc,) Features: five function contrel, | LHOICD .80 t::{:]ﬁ: 2 mgﬂ i
uﬁ MLSIST 8 MLSH) K] adjustable steering angle, suitable for 27 and 4TMHz bands and low | TLomCP ;g et A CHMIGN:
irte B | Hem 13 Roas consamption. %0 | CMupl2 8 | mclMisce oo
gﬁ H ;ltgm Hg TALSHI 12 KB-4428 TRANSHITTER - LMMP-IS 6 LMM4TN i
LS9 L MLSM? LIS | MUS¥S ] Aps. max. 1 (TABS® ® | Cvsan s | Cwoan
HMLSSL . MLSIE]  Lls | MLSME I8 D e & L Temp: 18 | Lmmsek  sm | LmBun 2w
4554 i MLSKE 18 | MLswr K Sterase HaetC Rec opar, 1% | CFmIN ‘@ | CwmmioN 188
b o - a RECEIVER 9 | LFSIN L0 | LMUSICN 9
S g s B seamain 2| EE ip | e
el s ACsim  ta | NESD ] 7.5V, Power D 0 1o | LPsN 110 | CMusN L3
prhec Hsin 13 | Misws ] Rec. oper. vol P17-11V — vgvz M“ 195 | LMMIN Lo | LMuseN 1%
Hoa AR 2 AEm I8 DERTAIL 15 | Cion  im | Cvisen 29
™MLSH A MLSITS .59 LMICN LTS LM " 2
MIS® U2 | uUSI 285 | Misim  am LOW PROFILE Aol tring | Chane R |TEMIRN 8 | Do, iR
Lo e T B (TIN) SOCKETS LMIZH 249 | CMITIN 255 | Camiesn 3
DL, o LD = Sl 5 124 =4 5100 14 =0 so-100 | LMIIMP LIS LMMON L3 LMIBSN 175
Lyt i 748 asa o ipin LP 1 6 a5 = = | emaT s | CMEIN 1 | Cvaer e
4502 50 szl 145 1 pin LP o 1 it R Z F : LMITK 285 | LMMIN LB | LmamP 208
4S0 0 | msin I 145 B 4 2 16 pin ST, Fon) o 2 | tvacn s N 1% | Lmane 2.
74504 s | s B | s 1w | el & 25 e 1 pin ST 35 2 0 | CEnlon . 198 | LMMGNA L2 | Cmadsepa 228
74505 5 | wsis 1 | nsx:s sl BILE M R im0 [M#pInET - A 2| cmamks s [ Lman M5 | CMubn 2
f : 5260 > 5 5 ¥ PR . o LMX0K-12 135 LM3sIN o LM300 A
iR B [ Mm o 3 |aEm am | SR 2 F 3 | EARE R E k|t n ) b 3| e
* . : ; : P 2 5 LMINTS L2 | L . LMBOSN 1
T % | nee D | Hems 1B # pinLP - ol - LM30T12 125 | EM¥SH 500 | CmwlN 198
515 | s 1® | usm ] ¥ pin LP ol e 6 WIRE WRAP SOCKETS | Meiis 150 | TUeMCN 48 | Cwimis 2se
Lpded c || 4R T | B e 40pin LP 43 . | (GOLD) LEVEL #3 LMIBKS 595 ;Em: k: ‘a'.“;'ﬂi!.ﬁ‘ ?g
¥ ] i
hiss S | sl 1k [ dsme 1 SOLDERTAIL (GOLD) i b me s | LMBNN O s | NESDA 6@ | Rodxn L3
74512 i USIM 15 MSTI* 1995 STANDARD 3 pin Ww 59 5 ] CMUIN 395 NESIIH 1% RCAIMTK 595
4540 % | s 159 | Msime 2165 WpinWwW .6 % S0 Tz 1w | NESSH 600 | RcAlSTK 54
51 w | us 435 | Msame  2lss 1M 549 0100 | WpinWW .9 n T g NESOH 600 | wBud = 425
74564 50 | wsist 195 | Msswe s tpin sG E] K3 ET 16pinWw 88 7 20 0 Dz 1 | NESUN 458 | KBMm  sss
74585 = | msis 155 | mssn+ 78 | wopinse w s i Bpinww o9 50 8 DT 1ee | NEmoA 1w | () 125
T4ST4 | msis 395 | mssm* 1998 | 16pinsc e - e VpinWW 119 108 9 | Uvagme L5 | NEssV % | icLwss 4
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GET IT

Subscribe today, and don’t
ALL. miss a single issue.

When you subscribe to the best
electronics magazine of all—Radio-
Electronics—you're making sure
that you'll get all the news of
electronics you want, every month
from now on. Issue after issue,
you'll get equipment news, test
reports, projects to build, com-
puter technology, servicing tips
and more, including regular
columns on computers, solid

state, hi-fi, hobbies and servicing.
And every one is written by the
experts, the outstanding authorities
in the most exciting, fastest-
growing field in the world today—
electronics.

—-“Hﬂ
€1 for LD b gt
Wts Teais—fog powser

Radip samen
Elec troni

And...you save money, too, as
much as $5. off the newsstand
price of Radio-Electronics when
you select one of the subscription
offers listed on the handy coupon.
More important—you'll be assured
of having your copy reserved,
even if it runs out on the news-
stands. You save money and
time. Make sure you get all the
excitement in every issue of
Radio-Electronics, every month,
by filling in and mailing the
coupon, today.

ader's mmper 41| amglier b0
T I Sgftal el wtey

SYNTHESIZED
PULSE GENERATOR

GET THE BEST!—Radio-Electronics 40L0 (please print)
[] 1 Year—12 issues ONLY $13.00
(You save $2.00 off newsstand price.) Name
[] 2 Years—24 issues ONLY $25.00 A dreas
(Save More! $5.00 off newsstand price.)
[] Payment enclosed City
] Bill me
Extra Shipping: Canada $3.00 per year. all other countries $5.00 per year., State Zip Code

N

Mail to: Radio Electronics SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322

PRINTED CIRCUIT BOARD
4" x 6" DOUBLE SIDED EPOXY BOARD 1/16” thick
.--..5142.80

TRANSISTOR SPECIALS UNCENEEREEE]  DIP SOCKETS

22PIN .30
24PIN 35
2BPIN 40
40PIN B0
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/MOE (DIODE CLAMPED}
- o
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1.40 | BPIN 17
220 ] 14PIN 20
165 330 16PIN 22
_n 440 | 1BPIN 25

SQNKEN AUDIO POWER AMPS
Si1010G 10 WATTS

Si1020 G20 WATTS .
$i1050 G 50 WATTS
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EPOXY glass vector board

116" thick with 1110 spacing 4% x 6" . ...,
74520 — 40
74530 —
TAS32 —
74583
745112 —
745140 —
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A0
35
A0 4.7UF 16V
B.BUF 35V
15UF 16V
30UF BV
3J3UF 20V
100UF 15V
1BOUF 15V

5:41.00
4/§1.00
341.00

Z2UF 3BV
ATUF3SV
BBUF 35V
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2.2UF 20V
3.3UF 20v
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25 watt infra Red Pulse (SG 2006 squiv.]

Laser Diode ISpec sheat included) RS IWEDLTRER:

TTLIC SERIES

1488 REIT2 INTERFALE
i

MINIATURE MULTI-TURN TRIM POTS 7“’” i3

100, 5K, 10K, 20K, 250K, $.75 sach .

T4LS SERIES LINEAR CIRCUITS
LGy n

2N3820 P FET

INEAST N FET

IN2646 UJT. .

ER 900 TRIGGER DIODES .
2N 6028 PROG. UJT ...

3 I
ASUABRRUEERS 3
B

Pouppuua
Byday

48555835

FP 100 PHOTO TRANS ., ,
KA | 1E 5 1 Dvh RAM RED, YELLOW OR GEEN LARGE LED's. 27
41163 10O JO0NS — RED/GREEN BIFOLAR LED's .
MOTIOTR AL DTN RAM — i MLEDSZRLED ..
T MRD148 PHOTO DARL. XTOR -
TIL-118 OPTOISOLATOR. . ... 7
IL5 OPTO-ISOLATOR
1WATT ZENERS: 3.3,4.7,56.1, 5.6, 68,82, 9.1, 10,
12,16, 18, 0 22V

100, 5K, 10K, 20K, 250K, §.75 each . L3200
SFC 3301 - 5OPAYV 304 FAST RECOVERY DIODE [38ns! $2.25

Silicon Power Rectifiers
124 BOA  125A  240A

LEEREFE

CUBUNRAY

1]

HpERRHS RN REERITEE

HE - 1%

S o TR

87 DISKETTES — HARD SECTOR
#1.75, 10/$16.00

e
RIBBON CABLE
FLAT {COLOR CODED)
F30 WIRE

BelbEung

CRYSTALS 83.45 sa.

18 cond. - .40/ per foot
40 cond. - .75/ per foat
50 cond. - .50/ per foot

crE AL LER YT

DBZ5Pmalo.....
DB 255 female .. .

RS232
CONNECTORS

HOODS

200PRV 1A LASCR 95

RADIO-ELECTRONICS

3

LED READOUTS
#5556 DL-TO7TC.A 37
% 85 DLT4TCA &
FND 510 CA. 5° § BS HP3400 A" CA
OL-704-3" C.C. § 85 HP3406.8°CC

Send 2%
Tra
145 Hamy

REGULATORS

$250 340K12,150r24V.8150
$575 3407-5,6,8,12,15
695 1B or 24V

320M5

LAS1412+ 12V 3A $395

LMITT

323K-5V3A ...
TIHGKC-EV at5A
T23 halminnaisa o550
3207-5,12, 0015V .$1.10
LM30E6 .. .75

talog
nd Ao

imbridge. Mis

NO. 30 WIRE WRAP WIRE SINGLE STRAND

ALDO MINWATURE tﬁﬁlﬁ SWATCHES
MTA 106 5POT
MTA 206 DPOT .
MTA 208 P-DPOT CENTR OFF
MSD 206 P-OPOT CENTER OFF LEVER SWITCH,

SOL!D STATE SALES
! X740

RVILLE, MASS, 02143 TEL
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WE SHIP OVER 95%
OF OUR ORDERS THE

DAY WE RECEIVE THEM

1617) 547 7
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CT71 Curve Tracer, Versatile . . . . D67A General Purpose Scope
Tracer, Curves, Transistors, ® 25 MHz Dual Trace. Reg.
Fets, Diodes and more. Reg. 1400.00/Now 1095.00.
1495.00/Now 1200.00.
Al 1U 0lf-
- . e ot U =
- L = U —Hle L]
= = U L (]
- L] LJ L] J 8
JIE 1 U e DUE
BCJUE = D U
U Jie U - el a L L)
, [] L] = UUeE o =
Sognsa Osg_illo?c%rr:;e t‘IORMHz AL
orage Single Shot. Reg.
1495.00/Now 1295.00. TELEQUIPMENT
™ \ fa?’.“a&!ﬂ

D66A 25 MHz Dual Trace
Scope 20Ns Div. Reg.
1095.00/Now 795.00.

Model D34 Scope Battery
Operated Dual Trace 15 MHz
and more. Reqg. 1295.00/
Now 700.00.

bl ST 1

$61/D61 5 or 10 MHz Single
or Dual Trace. Single Trace
Reg. 400.00/Now 265.00.
Dual Trace Reg. 600.00/Now
350.00.

D32 Oscilloscope Battery
Operated Dual Trace. Reg.
995.00/Now 599.00.

Dual Trace Rise time 23Ns
and so much more. Reg.
800.00/Now 650.00.

Matching accessorles Include: X10 Probes, Scope Carts, Carrying
Cases, Cameras and much more. All models operate on 120/220
Volts 40-60 Hz. All come with a full one year warranty. Remember
CTG has NLS, Gould, Hewlett-Packard, Tektronix, B&K, Leader,
Hameg, Kikusul, Hitachi, Phillips, Hickok, RCA, Lectrotech, and so
much more. Come In, call or write for free brochures. Export in-
quiries invited.

Communications
Technology
Group, Incomporated”

448 Merrick Road, Oceanside, N. Y. 11572 U.S.A. (516) 536-5724
Communications for Worldwide Use

S
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RADIO-ELECTRONICS
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FOR 10 PIECES AND UP, SEE CATALOG
PARTIAL LIST, ASK FOR OUR FREE CATALOG
1500 TYPES ORIGINAL
JAPANESE TRS & ICS
1000 TYPES

ECG REPLACEMENT

OTHER ELECTRONIC
PARTS FOR TV, STEREO,
CB, CAR STEREO

ELECTRONIC PARTS SUPPLY
TOLL FREE: 800 227-0104
IN CALIFORNIA (415) 532-2711

P.O. BOX 5356 BERKELEY,
CALIFORNIA 94705
VISA, MIC, PREPAID, COD, M/O
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
4 AMC Sales i 120
12 AP Products, Inc.. .. 38
— ATY Research v 115
65 Active Electronics............c..coconneciniens 113
10,68 Advanced Computer Products ... 124-125
— Advanced Electronics 15,42-43,79,91,99
69 Al Electronies ............ccooiiivninit, 120
5 American Antenna ..........cc..cccune. Cover 4
70 Ancrona 121
75 Arkon Electronics Ltd...........ccccvceuina 94
29 B & K Precision Dynascan Corp.... 110
—_ Bagnall Electronics...........ccoceviiiniens 112
—_ Karel Barte=.:...o i i 114
77 F.W. Bell 32
— Bullet Electronics ............cooocovninerenns 116
— Burdex Security..............cocruerrusniiinnss 114
32 CFR ASSOCIRtES ...........ocoiiieeneiicinnais 126
69 Cal West Supply Co.......coocevvreiinnnn 120
18 (& de Labs 128
13 Chaney Electronics.............ocorvvecuneees 128
24 Chaunellocls ... ., 0 L e s 107
— CIE—Cleveland Institute

of Electronics............ccouverrucuinres 18-21
— Command Producti 134
60 Communications Electronics...........o.... 2
78 CTG—Communications Technology

Growpilnc, ..iinalnnl 133
Ti Concord—Computer

Component: 114-115
58 The Cooper Group—

Electronic Division ................. Cover 2
—_ Dage Scientific.........ccccvuerruencreasinns 114
—_ Deltroniks 114
35 Digi-Key 123
27 Diiscwasher..............ooniiiniie. Cover 3
61 Dominion Radio Electronics ............ 128
— EMC—Electronic Measurements.... 128
— ETCO 115
11 Electronics Book Club (TAB)............. 97
14 Electronic Parts Supply .................. 134
56 Electronics Technical Institute .......... 86
— Electronic Technology Today .......... 106
T2 Fluke 7
33,34,36,37 Fordham Radio Supply...22,102,104,108
6,7 Formula International .... 118-119
66 Global Specialties ....
— Global TV Electronics 112
8 Godbout Electronics
— Grantham College of Engineering.... 106
48 Group Technology Systems 88
25,2662 Heath... ... .. .. ... ... 13,33,94
28 Hustler, Inc 111
— ICS 115
— Information Unlimited...................... 115
49 International Electronics Unltd........ 126

20,21
22
53

19
57
51,54,55
15

46,47
40

16

52
41
42
67
17
73
59
74
39

30
63
43

76
38

JS&A 1,5
Jameco Electronics...........c..c..s 130-131
Jan Crystal ..o s e e 111
Jimi-Pak ... 40-41
Key-Stone Electronics Corp...... . 26
McKay Dymek ...........cecnnisniinnnens 109
Media Marketing ...........ccccoocvvniiannnns 24
Mercury International.............. 45,81,95
Mesh 116
Micro-Ace 117
Micro Management Systems ........... 112
NJS Technology Inc 100
NRI—National Radio Institute....... 8-11
National Technical Schools........... 28-31
Netronics 89
Non—Linear Systems............cc...... 25,27
0.K. Machine & Tool............coeerinnre. 23
Optoelectronics 85
Paia 103
PPG, Inc 104
Pac-Com 103
o 39
Poly Paks 120
Protecto Enterprises...............cccoceunne. 96
Quest i 129
RCA o n 36-37,87,111
Radio Shack ..........cccocvinermnnciarinnionns 122
Rainbow Industries 105
Ramsey Electronics ...........cocoevinivins 127
Sabtronics................ccinininisinsesons 34,35
SLG Waber 84
Shure Brothers............coccveriverierinnnes 93
Solid State Sales...............coorrersrrannner 132
Sony 83
Spacecoast Research.................. 112,115
A.W. Sperry Instruments Inc. ............ 17
Sprag 44
Steven Products.................cccoonniinnas 126
Symmetric Sound Systems.................. 96
Testek 88
Texas Instr t 105
VL Mg L0 g ity 92
Wahl Clipper ...t i, 110
Wersi Electronics..........ccoconinierenriaens 84

The Original FCC Teats-Answers exam manual
that prepared you af hama for FCC First and
Second class Radiotelsphone licenses. Newly
revised multiple-choics exams cover all areas
tested on the sctual FCC axam, Plus “Self-
Study™ Ability Test. Proven| $9.95 postpaid,
Monayback Guarantes.
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DISCWASHER
D4 SYSTEM

discwasher’

DA

Hi-Technology
Record Cleaning FIUI®

SEE DIRECTIONS
AND CAUTION OTHER SI0

Net Contents 1 25 11 oz. (36 97

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-1Pad Cleaner and
new instructions.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC
Disewasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
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In one year our {40 antenna
has become the largest selling
CB antenna in the world!

1. It's more 2.It's made 3. It's proven best!
expensive... ...Here’s what the leading CB

publications said.
s 42 .50 suggested retail

CB TIMES: " . . it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40

And when you

pay more,

you expect more!

could out-perform the major competitive brands.”
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship.”
PERSONAL COMMUNICATIONS: . . . an impressive
95% of the trials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.
“. . .in every case, the K40 either equaled or out-performed its
competitor.

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best antenna around.
CB MAGAZINE: “Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation.”

... Here’s what CB'ers all
across the country said.

ANTENNA SPECIALISTS: . .. truck driver and CB'er for
10 years ... 50% further than my M410 ‘Big Momma'."
—J.H. Collett, 207 McFee, Bastrop, LA
AVANTI: “I'm an electronic technician with a Second Class
FCC license . , . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.”
—H.R. Castro, VRB, Monserrante D-67, Salinas, Puerto Rico

PAL: " . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik."”
—John A. Blum, Box 446, Zelienoiple, PA
SHAKESPEARE: ". . . I've been a CB'er for
three years and the K40 is the best I've ever
had. Better in reception and transmission than
my Shakespeare.”
—H. Bachert, Jr., 15 King Rd., Park Ridge, NJ
HUSTLER: “Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.”
—Jerome R. Brown, 7800 5. Linder, Burbank, IL

MORE PERFORMANCE:
The K40 is guaranteed to

transmit further or receive

clearer than any antenna it

replaces. We know it will

We've tested it with 771

CB'ers just like you for one

year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
Thatincludes choppers, dune
buggies, gutters, mirror
mounts, luggageracks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession-
al people we pay more. And
we designed it right
here in the U.S.A.

*Including option-
al mounts at extra
cost

aew This

Antenna
is so | \ ; (SPECIAL NOTE)
DYNAMITE ;, 7 - IF YOU'RE A

you receive a ... 4 | e BEGINNER:

AMERICAN" ANTENN,

ELGIN, IL 60120

S CORYRIGHT AMERICAN ANTENNA 1979



