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ON APRIL24™1981 A PROFESSIONAL
INDEPENDENT TESTING LABORATORY

PROVED K40 THE HIGHEST PERFORMANC
RADAR DETECTOR IN THE WORLD

ESCORT, WHISTLER, FOX, JR. MICROWAVE, HERE’S THE TEST
SUPER SNOOPER AND FUZZBUSTER ALL THAT PROVED IT!
COMPETED IN THE CONTEST.

TEST RESULTS

THE BRAND NEw K40 RADAR DETECTOH e I lij:[rjl'irll‘|1r|rlll{]] l @
USING A UNIQUE WAVE GUIDE COUPLED o wa ) (el
DIE CAST ANTENNA DETECTED X BAND e e oM [0
RADAR AN AVERAGE OF 54% FURTHER 2 St 252 S 2
THAN ALL OTHER DETECTORS AND 67 % [ Bt - ot E
FURTHER ON THE K BAND FREQUENCY. L Ejﬁ#ﬁg@ i:smmf 4 '
OUTPERFORMS ESCORT 2 0
THE K40 OUTPERFORMED THE L
ESCORT 17% ON K-BAND AND i e e

34% ON X-BAND. THE K40 AVER-
AGED 28% MORE DISTANCE THAN
ESCORT AND 60% FURTHER THAN
ALL OTHERS COMBINED.

DOUBLE GUARANTEE

GUARANTEE 1: We're so convinced our K40
Radar Detector will in t Police Radar Better
Than Any Commercial Device, we'll allow
e A T et el 1 yoik fedd
§ s/ ormance, return 1o your
dealer who installed it for a prompt and full refund.

GUARANTEE Il: Unconditionally guaranteed for
12 months. Guaranteed against cracking, chipping or 2
5= anteed against electnical failure. No exclusions. No
H* gimmicks. Fora FULL 12 MONTHS,

$38()00 ‘-
IT COSTS MORE BECAUSE L '. g ,I W J o,
IT"S MADE BETTER! S . . i

 CALL 800-323-5608 " AMERICAN
" FOR THE DEALER NEAREST YOU. ANTENNA

: ELGIN, ILLINOIS 80120
... Sold exclusively by €171°F American CB Dealers throughout the U.S. & Canada. ECOPYRIGHT AMERICAN ANTE!




Magnavox model 4012,
Sinch diagonal measurement
AC/DC color portable
with electronic huning wheel

and dial scale indicator.

Mugnavox model 4265,

19-tnch diagonal measwrement
= Star Systemy. All Star System
sels give vor infrared remote
contral, 105channel m[mbl'-‘f'{\-,
aulomatic switching between

two channels, display time

of duay and channel number

on TV sereen.

TELEVISIONARY.

Magnavox sees the next
stage of televiewing with
you as the participant as
well as the recipient, ——
For that, you will need
the most reliable color
television possible:
And now Magnavox
Star* Systemeolor ———
television sets combine
advanced design concepts,
high technology and new —
manufacturing systems
to deliver the highest level
of reliability in Magnavox
history. _
Magnavox. Television
as visionary as tomorrow,
With a picture as reliable
as it is bright and clear.
Time after time,

Magnavox. A picture you
can r(‘{\' on time after fime.
~.

/ TV pictures and wood-grain cabinets simulated

Magnavor model 5260, All modets shown are Star Systems except model 4012

2."»-:'::.--11:) dsagonal measurement

Star System. This sel even
has expanded range
high-fidelity sound.

The brightest ideas in the world are here today.

© 1961 NAP. CONSUMER ELECTRONICS CORP. A NORTH AMERICAN PHILIPS COMPANY
CIRCLE 82 ON FREE INFORMATION CARD




Synthesized
Hand-Held

Scanner!

Chances are the police, fire and weather
emergencies you'll read about in tomor-
row's paper are coming through on a
scanner right now. All scanners sold by
Communications Electronics bring the
real live excitement of action news into
your home or car. With your scanner, you
can monitor the exciting two-way radio
conversations of police and fire depart-
ments, intelligence agencies, mobile tele-
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions! You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now’s the time to buy
your new scanner from Communications
Electronics. Choose the scannerthat'sright
for you, then call our toll-free number to
place your order with your Master Card or
Visa. A scanner is an excellent holiday gift.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat$350

The Ultimate Synthesized Scanner!
Allow 30-60 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
7-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from “numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $339.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now 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.

NEW! Bearcat® 350

Bearcat® 250

List price $429.95/CE price $269.00

6-Band, 50 Channel ® CIr!hlfou ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® Delay ® Count Feature
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one at a time.
Overseas customers should order the Bearcat 250FB
at $379.00 each. This model has 220 V AC/12 V DC
power supply and 66-88 MHz low band coverage.

NEW! Bearcat® 20/20

List price $449.95/CE price $279.00

7-Band, 40 Channel ® Crystalless ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50, 178-136 AM, 144-174, 420-512 MHz.
The Bearcat 20/20 automatic scanning radio
replacesthe Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position
switch, located on the front panel, allows monitoring
of 20 channels at a time.

Bearcat® 210XL

List price $349.95/CE price $219.00

6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz

The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

Bearcat® 160

List price $299.95/CE price $184.00

5-Band, 16 Channel © AC only ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcat features such as Priority, Direct Channel Access,
Dual Scan Speeds, Lockout, Scan Delay and more.

NEW! Be.-.':urcat® 100

The first no-crystal p
Allow 60-120 days for delivery after rece:pr of
order due to the high demand for this product.

List price $449.95/CE price $299.00

8-Band, 16 Channel ¢ Liguid Crystal Display
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz

The world's first no-crystal handheld scanner has
compressed into a 3" x 7' x 1%" case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and "T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
from CE, reserve your Bearcat 100 today.

Bearcat® 5

List price $134.95/CE price $94.00

4-Band, 8 Crysital Channels ® Lockout ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz

The Bearcat 5 is a value-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches. Orderone
crystal certificate for each channel.

- - ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00
Frequency range: 33-47, 152-164, 450-508 MHz
The incredible, Bearcat Four-Six Thin Scan” is like
having an information center in your pocket. This four
band, 6 channel crystalcontrolled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 1! Includes rubber ducky antenna.
Order crystal certificate for each channel. Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
onginal condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).
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Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 6-ch I, 4-band /|

The 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. Individual channel lockout
switches, Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% xB6% x 1! Includes rubber ducky antenna.
Order crystal certificates for each channel. Made in Japan.

Fanon Slimline 6-HL

List price $149.95/CE price $99.00
&-ch R S

| cost!

P at4
Frequency range: 30-50, 146-175 MHz
It you don't need the UHF band, get this model and save
money. Same high performance and features as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

OTHER SCANNERS & ACCESSOHIES

NEW! Regency®t D810 Scanner ............... $319.00
NEW! Regency® D300 Scanner..... ...$219.00
NEW! Regency® D100 Scanner.. ...$169.00
H!'WI Renancr HE(M Scanner. ..-$129.00

..... ...$258.00
R ‘M100“ ...$199.00
R " R1040 Scanner...................oc.0 $149.00
SCMA-6 Fanon Mobile Adapter/Battery Charger....$49.00
CHB-6 Fanon AC Adapter/Battery Charger ........ $15.00
CAT-8 Fanon carrying case with beltclip.......... $15.00
AUC-3 Fanon auto lighter adapter/Battery Charger. .. $15.00
PSK-8 Base Power Supply/Bracket for SCMA-G ...

SP50 Bearcat AC Adapter
SP51 Bearcat Battery Charger..............
SP58 Bearcal 4-6 ThinScan™ carrying case.
MAS06 Regency carrying case for HE04. ... ...

FB-E Frequency Directory for Eastern U.S.A. ...... $12.00
FB-W Frequency Directory for Western U.S.A ... .. $12.00
FFD Federal Frequency Directory for U.S.A........ $12.00
TSG “Top Secret” Registry of U.S. Government Freq. ..~ 510.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) . . $9.00

A-135cc Crystal certificate. ......................... $3.00
Add $3.00 shipping for all accessones ordered at the same time.
INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itisessential thatyou usean externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #AB0 is a
magnet mount mobile antenna. Order #AB1 is a gutter
clip mobile antenna. Order #AB2 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64 jsa¥inchsnap-inmount, and #A70isanall band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Be sure to calculate your price using the CE prices
in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 10 billing. All sales are subject to availa-
bility, acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. Out of stock items will be placed on
backorder automatically unless CE is instructed differently.
Most products that we sell have a manufacturer's warranty.
Free copies of warranties on these products are available
prior to purchase by writing to CE. International orders are
invited with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan. No COD's please. Non-certified and foreign
checks require bank clearance. Minimum order $35.00

Mail orders to: Communications Electronics,
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.5. air shipping to some locations. If you have a
Visa or Master Card, you may call anytime and
place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. Order without obligation today!
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
{ Regency is afederally registered trademark of Regency
Electronics Inc.

Copyright®1981 Communications Electronics™

(B o [

Ml COMMUNICATIONS
ELECTRONICS™

854 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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SPECIAL FEATURES

47

55

VIDEOTEX FOR TV: HOW IT WORKS

Part 2. ATV information service being considered for approval
by the FCC. Here's a look at the competing systems, what
they offer and how they work. Richard Larratt

RADIO MOSCOW IS WINNING THE dB WAR

Is Russia ahead of the United States in communications
technology? Here's a look at that mystery and some

possible explanations. Stanley Leinwoll

ETCH YOUR OWN PC BOARDS

Even the most complicated boards are easy to make using this
technique. Neil R. Davis

BUILD THIS 43 HI-FI DECODER FOR DISCS
CBS's new noise-reduction system for phonograph records.
Build yours today and take advantage of the new, noiseless
CX-encoded discs. Joel Cohen
51 4 SIMPLE TOYS
Easy to build and yet entertaining to a youngster. They all
make delightful presents for the holiday season.
Dan and Diane Talbot
61 HI-FI MINI-SPEAKER
Small, efficient, and great sounding. Based on a patented
principle that works. George Pappanikolaou
72 LIMIK
Harmiless insect-like gadget that is a sure-fire attention
grabber. Merritt Keppel
TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and products in this quickly changing
industry. David Lachenbruch
14 SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen
76 HOBBY CORNER
The best reader-submitted “idiot box™ circuit plus other
tid-bits. Earl "Doc” Savage, K4SDS
92 NEW IDEAS
Speaker-overload protector.
COMPUTERS 88 COMPUTER CORNER
What software is and what it does. Les Spindle
VIDEO 69 COLOR ALIGNMENT
Step-by-step procedures show you how to align the color-
video stages in your TV. Jack Darr
94 SERVICE CLINIC
Some hints to help you revive a dead set. Jack Darr
95 SERVICE QUESTIONS
R-E’s Service Editor solves technicians problems. Jack Darr
AUDIO 4 HOW TO CHOOSE THE BEST CASSETTE TAPE
Simple tests using a VTVM help you to determine which
cassette tape provides the best performance with your deck.
Len Feldman
EQUIPMENT 23 Keithley 870 Digital Thermometer
REPORTS 23 Radio Shack TRS-80 Model Il Microcomputer
24 Grove Enterprises FTR-2 Scanner Filter
26 Beckman Tech 350 and Tech 360 DMM's
41 Heath IM-2410 Frequency Counter
DEPARTMENTS 10 Advertising and Sales Offices 12 Letters
142 Advertising Index 108 Market Center
103 Books 102 New Lit
112 Computer Market Center 96 New Products
10 Editorial 6 What's News
143 Free Information Card

SEASON'S
GREETINGS

The editors and staff
of Radio-Electronics
join in sending
holiday greetings and
our best wishes for

a happy new year

ON THE COVER

CBS's new CX noise-reduction
system for records is the latest
happening in hi-fi—and the sys-
tem works! Build our CX decoder
and take advantage of the new
CX records. They're available
now and more are being intro-
duced every day. Turn to page 43.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc.. 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at
New York, N.¥. and additional mailing offices. One-year
subscription rate: U.S.A and U.S. possessions. $13.00,
Canada, $16.00. Other countries. $20.50 (cash orders
only, payable in U.S.A. currency.) Single copies $1.25.
© 1981 by Gernsback Publications. Inc. All Rights
reserved. Printed in U.S.A.

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

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

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

STEREO TV

A preview of what may be in store for the U.S. occurred in West Germany Sept. 4, when
television broadcasting with dual-channel sound began simultaneously with the open-
ing of the huge Internationale Funkausstellung (audio-video) show in Berlin. The
new sound system uses two discrete (non-multiplexed) channels, for left-plus-right
and 2 x right signals, with 60-dB separation for either stereo, or two completely
separate sound channels, and no measurable crosstalk. Currently, dual-channel
sound is broadcast on only one of the three West German networks but its coverage
extends to about 65% of the population.

That didn't prevent every German TV-manufacturer from introducing a wide variety
of TV models with dual-sound capability. Of 21 new color sets introduced by Blaupunkt
(see left photo), for example, 19 featured dual sound. Some manufacturers’ deluxe TV's
had audio amplifiers with outputs of up to 20 watts-per-channel. Designs varied widely
from “compact” dual-speaker models no larger than standard monophonic sets, to
furniture-styled sets with detachable speakers, and component video systems with
floor-standing speakers and high-wattage outputs.

Although “converters' for existing mono sets aren’t available as such, most manu-
facturers offer stereo TV-sound tuners designed for use with a mono TV and a home
stereo system, that accomplish the same purpose. Philips added small-screen portable
“boom boxes' in both black-and-white and color, with speakers surrounding a central
screen. Most of the dual-channel TV's also have earphone jacks that work independent-
ly of the speakers. With a dual-language broadcast, one viewer can listen to German
sound through the loudspeaker, while another hears the English translation through
headphones; who hears which channel depends on the adjustment of the balance
control.

Philips, Grundig, and other manufacturers using the European-designed Video
2000 VCR-format, already have added stereo video-recorders to their lines. The
German stereo system differs from the multiplex technique used in Japan—as a matter
of fact, it's being used as a weapon against Japanese imports. Patents on the system
are held jointly by the seven West German TV manufacturers, who have decided not to
license imports before 1983. However, Sony stereo TV's are appearing on the German
market; that is because Sony owns a plant in West Germany and is also one of the
seven patent-holders.

SELF-
PROGRAMMING
VCR

Programmable VCRs are great, but even technically proficient viewers have a problem
setting them up. So how about an attachment that simply “reads’ the program listing
in newspaper or magazine? That's exactly what ITT's German consumer electronics
subsidiary, Standard Elektrik Lorenz was showing at the Berlin fair. The program-
reader is a small box, with a set of LCD displays, that has an attached small light-pen.
Each program listing in a magazine or newspaper is followed by a series of vertical
lines resembling the product codes used for supermarket checkout. If the viewer
comes across a program he wishes to tape, he merely runs the light pen across the
code and the VCR is set up (see right photo). To check the setting, the attachment has
readouts showing date, channel, and program starting and ending time. The ending
time can be extended manually in case the program runs longer than expected. ITT
says it has applied for U.S. patents, and that both Philips and Grundig also hope to
manufacture the program reader.




NEW

Hats-off to another engineering/styling break-

through from Armstrong . .. the brand new
“ILLUMINATOR" ™ CB antenna.
This lighted antenna looks classy . . . like a lux-

ury car coach lamp. It hooks up to your car's
tail light in seconds with a nifty connector. It
has a 5000 hour lamp, plus all the engineering
extras from Armstrong like a quiet shunt-fed
coil . . . copper plated stainless steel whip . . .
UNI-AXIS™ balljoint tilts, 45° in all directions

. water-tight quick disconnect load with pro-
tective rain cap . . . triple-chrome-plated solid
machined brass fittings . . . a 24 month War-
ranty on even consumer installations.

Your new “ILLUMINATOR"™ an-
tenna will refuse to light-up if it isn’t
properly grounded. Proper ground-
ing is essential for optimum an-
tenna operation, so the “ILLU-
MINATOR”™ offers a visual
check on your installation.

CLEAR-FLEX™ coax...
Another styling first from
Armstrong ... eighteen
feet of CLEAR-FLEX™ 58-
AU type coax cable is
furnished with every
“ILLUMINATOR"™ an-
tenna. It looks as
highly engineered as
it really is with a
stranded inner con-.
ductor and in-line coax
connectors for sim

solderless installation.

Just call our toll free num-
ber 800-435-1855 for
the name of your lo-

: the new -
. “ILLUMINATOR™ 8

*Patent pending

' 1NV|TED

| Ew MODEL TAK 10L
(Trunk lip mount only)

A Division of Monitor Crystal Service, Inc. _
P.O. Box 237 * Route 24 West * Watseka, IL 60970

Toll Free (Outside HIIHOEB] 800-435-1855 * ll!lnols 815-432-5296
CIRCLE 80 ON FREE | IHFOIIHAm OAHD
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WHAT'’S NEWS

Video bank service
tested in California

Selected customers of the
First Interstate Bank of California
are participating in a Day and
Night Video Banking Service, a
six-month electronic home-
banking pilot program of the
bank.

Customers can use the sys-
tem to transfer funds between
any number of their accounts.
They can also pay bills, autho-
rizing the bank to transfer funds
from their accounts direct to
those of merchants registered
with the service. The customer
can also receive immediate in-
formation on balances of check-
accounts, savings accounts, or
certificates of deposit. The bank
also posts general information,
incuding certificate-of-deposit
interest rates and locations of
its automated teller machines.

Customers use Radio Shack
TRS-80 Videotex terminals and
videotex-equipped TRS-80 Color
Computers, on free loan from
the bank. According to a bank
spokesman, the equipment was
selected for its off-the-shelf
‘availability and nationwide main-
tenance network, and because
it is equipment that an average
bank customer would consider
buying.

Individual account security is
maintained with one-way pass-
word coding and individual-
customer ID numbers. To in-
crease security, repeated un-
successful attempts to access
an account result in an automatic
lockout that requires manual re-
setting to put the account back
into action.

IBM’s entry in market
boosts small computers

IBM’'s recent announcement
of a personal desktop com-
puter—and thereby placing its
seal of approval on small com-
puters—is expected by some to
spark growth in the personal-
computer field. That field is
divided roughly into two levels—
small business computers priced
from $5,000 to $20,000, and per-
sonal computers, priced under
$10,000.

IBM now has a 26% share in
the small business computer
market, and a 2.6% share of the
worldwide personal computer
market; but it may be some time
before it can increase its por-
tion of the small personal com-
puter market significantly. Ac-
cording to market research
analyst Karen Horowitz, of Ven-
ture Development Corp.,
Wellesly, MA, “'IBM will have to
strengthen its positions in dis-
tribution channels and applica-
tions software before Radio
Shack and Apple have anything
to worry about.”

IBM will sell the little com-
puters through its own direct
sales force, IBM's retail stores,
and independent retailers. The
direct sales force is geared to

selling to large corporations,
and IBM will have to set up a
network of dealers. That will
take time. Both Apple and Radio
Shack have elaborate channels
of distribution that have taken
several years to establish.

A shortage of software may
be another weakness, says
Karen Horowitz. Applications
programs will have to be made
available for the small business,
educational institutions, and
the home, as well as for large
companies.

RCA VideoDiscs to use
CX noise reduction

The new RCA “CED" stereo
videodisc system, scheduled for
introduction in 1982, will use
the CX noise-reduction system,

under license from CBS. The
stereo discs will be fully com-
patible with the monophonic
“CED'" player models introduced
in 1981. Earlier in the year MGM/
CBS Home Video announced
that it will use the CX process in
its stereo “"CED'" discs.

CX is a compatible audio sys-
tem that eliminates surface noise
and increases the dynamic
range of audio recordings by 20
dB, resulting in a range of near-
ly 85 dB—comparable to the
sound of a live concert.

For more on CX, see page 63
of the November 1981 issue of
Radio-Electronics and page 43
in this issue.

Performance specifications for
videodisc applications of CX will

continned on page 8

WEATHER SATELLITE

RCA ENGINEERS JANISE BALDO AND PAT SAITTA MAKE ELECTRICAL TESTS on a Block 5D-a spacecraft (left). The
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spacecraft will become part of the Air Force's Defense Meteorological Satellite Program, which provides weather
information for the U.S. military and civilian users. The site is the RCA Astro-Electronics laboratory in Princeton, NJ,
where RCA recently added a wide range of data-processing equipment to its testing facilities.




YOU ALREADY OWN HALF
OF THE WORLD’S MOST ADVANCED
HOME ENTERTAINMENT SYSTEM.

You're already halfway to Magnavision®
right now. Because all you have to do is
plug it into your present color TV set.

Magnavision is a turntable. A video
turntable as well as an audio one. It plays
discs that show pictures on your TV. With
stereo sound capability.

And what pictures. Magnayision delivers
a picture that's clearer and crisper than
video tape TV, even TV itself. And the
Magnavision picture lasts, because the
discs are impervious to wear.

See the buttons on the front of the
Magnavision unit? They give you total
control over what you watch and how you
watch it. Consider the possibilities: Reverse.
Slow motion. Individual frame-by-frame
indexing. More. And you can exercise
control from anywhere in the room, since
Magnavision Model 8005 (shown here)
gives you a full-feature remote control.

AMAZING: PICTURES WITH STEREO SOUND.
Magnavision even gives you high-fidelity
stereo sound.

Just run it through your present stereo
system and choose from one of the
many stereo videodiscs (concerts, musicals,
shows). You can’t get stereo with video
tape, and stereo TV is years away. Imagine,
now you can see Liza Minnelli¥ for example,
as well as hear her in stereo concert!

All of this wonderwork comes from
Magnavision’s laser-optical scanner. It is a
beam of light that works like an audio
player’s “needle” But Magnavision’s laser-
optical scanner has none of the archaic
limitations of a needle.

Magnavision is full of ideas. It can be a
learning machine as well as an entertain-

Lot P, |

ment source. Many of the discs are inter:
active. You can carry on a dialogue with
them. How To Waitch Pro Footballt, The
First National Kidisct—games, puzzles,
uestions and answers for your children,
he Master Cooking Cowrset, and Jazzerciset
are just four examples.
ou can put as many different kinds of
programs on your television screen with
agnavision as you can imagine. Choose
from over 120 videodisc albums now.
They range from classic movies to new
releases. From sports instruction to art
gallery tours. From cartoons to concerts.
And new programs are continually being
developed exclusively for videodiscs.

So put your half of the world’s most
advanced home entertainment system
together with Magnavision soon. For the
name of your nearest dealey;, please call toll-
free S00-4474700 (in Minois, 800-322-4400).

2 1981 N A P CONSUMER ELECTRONICS CORP
A NODRTH AMERICAN PHILIPS COMPANY
“Liza In Concert@l, Pioneer Artists™ Optical Programming Associates @

MAGNAVISION
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WHAI'S NEWS

continued from page 6

be finalized at the time of prod-
uct introduction, an RCA
spokesman noted.

Digital TV standard
for worldwide use?

The European Broadcast
Union submitted to the Septem-
ber, 1981, meeting of the Inter-
national Radio Consultative
Committee (CCIR) a proposed
set of digital-television standards
for studio equipment. The Union
hopes that it will be adopted
throughout the world. Such a
standard is needed because
more and more television equip-
ment is going digital. Both pic-
ture quality and economy of op-
eration in international trans-
missions would be enhanced if
all units were compatible.

The EBU believes that a world
standard would mean less ex-
pensive equipment, would
benefit international program
exchange, and would lead to
improvement in the technical
quality of programs transmitted
from one country to another
country with a different system.

In the EBU system, the sepa-
rate components would be
coded, with the luminance com-
ponent sampled at 13.5 MHz
and the two color-difference
signals at 6.75 MHz. Thus the
system would be called “135:
B6:75:6:75.Y

The Third World Conference
of Broadcasting Unions sug-
gested a worldwide standard at

its 1980 meeting in Tokyo. In
this country, the Society of
Moving Picture and Television
Engineers has been studying
the problem, and the EBU has
been coordinating its work with
that of the SMPTE. The Organi-
zation de la Television Ibero-
americana also supports the
proposed EBU system. That is
considered especially important,
because the OTI area contains
both the 525- and the 625-line
systems.

New adapter sleeves
make AA cell universal

A solution to the problem of
maintaining or replacing large
numbers of throwaway batteries
of different sizes on toys or
appliances is offered by a Long
Island inventor. Bert Trattner of
Coram, NY, has patented a sys-
tem consisting of a rechargeable
A cell, a recharger, and plastic

| sleeves that fit the cells to appli-

cations that require C or D cells.

The system is said to offer ad-
vantages both in economy and
convenience. Some high-current
motorized toys, says Trattner,
will run longer on a single
charge of his battery than the
complete life of a throwaway D-
cell. And whichever device goes
dead, the rechargeable cell can
replace it, whether AA, C, or D.

Further information may be
obtained from Burton Products
Corp., 416 Clubhouse Court,
Coram, NY 11727.

THE “UNIVERSAL AA CELL" SYSTEM.

THE RCA C30979E PHOTODIODE.

New photodiode detector
for optical communications

RCA Electron Optics and De-
vices has announced a new
indium-gallium-arsenide photo-
diode, developmental type
C30979E, for reception between
900 and 1650 nanometers. The
new device provides high-speed
responsivity and is optimized
for detection of 1300 and 1550
nanometer sources. It is in-
tended for use in advanced pro-
totype fiber-optic systems.

The new device is fitted with a
removable cap that permits
optimum coupling of the fiber
to the photosensitive surface of
the detector. The expected
price will be $450.00 each, with
delivery 30 days after receipt of
order. Those desiring further in-
formation may obtain it by writ-
ing to RCA, Box 3200, Somer-
ville, NJ 08876.

Electronic newspaper
to fill special gaps

The “electronic newspaper,"
(teletext, viewdata, and systems
of the future) will be confined
during the next several years to
less than 10% of present news-
paper readers—more than 90%
will continue with their present

"“paper" versions, in spite of the
number of systems proposed or
already being put into use. That
is the opinion of International
Resource Development, Inc.
(IRD)—a Norwalk, Connecticut,
consulting and publishing firm
—which has published a 186-
page report, selling at $985, on
the subject.

One of the chief potentials for
the electronic news services,
IRD believes, lies in providing
information in greater depth
than the regular newspaper.
Thus a subscriber with a video-
tex terminal or home computer
could key in a request for more
detailed information on an
event than is provided by his
regular newspaper. Another
possibility is that the terminal
user could be provided with a
wide range of news on a subject
previously selected for special
coverage.

The 10% will consist in large
part of those who already have
viewdata equipment or home
computers. However, IRD ex-
pects that during the 1980’s the
market will expand to about
$500 million annually, divided
about equally between con-
sumer-oriented and business-
oriented services.




Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

for as low as $1.94 each?

Find the flexible disc you’re now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering.
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Memorex Flexible Discs...The Ultimate in Memory Excellence wiis

Quality

Memorex means guality products that you can depend on.
Quality control ut Memwax means starting with the best
materials Ci il throughout the
entire manulacturlng process. Tr\e beneflt of Memorex'syears
of in media p Iting, for

The most sophis-

.
Memorex Flexible Discs are packed 10 discs o a carton and
10 cartons to a case. Please order only in increments of 100
units for quantity 100 pricing. We are aiso willing to accom-
modate your smalier orders. Quantities less than 100 units are
a\rnllahle In increments of 10 units at a 10% surcharge.

ts are also available. Order 500 or more

y coating
ticated mtln.g, you'll find anywh

100 Percent Error Free

Each and every Memorex Flaxible Disc is certified to be 100
percent arror free. Each track of each flexible disc is tested,
individually, to Mamorex's s|r|r|uem standards of emllence
They test signal T low-pass modul
overwrite, missing pulse error and extra pulse error. They are
torque-tested, and competitively tested on drives available
from almost every major drive manufacturer in the industry
including drives that Memorex manufacturers. Rigid quality
audits are built into every step of the manufacturing process
and stringent testing result in a standard of axcellence that
assures you, our customer, of a quality product :Iesngr-ed for

data raliability and consi top perf

C Orl d Packaal

Memaorex's commitment to excellence does not stop with a
quality product. They are proud of their flexible discs and they
package them with pride. Both their packagmg and Ihelr
labeling have been designed with your ease of identifi

inthe busi

dlsca al the same tima and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you
4%; 10,000 or more saves you 5%; 25,000 or more saves you
6%; 50,000 or more saves you 7% and 100,000 or more discs
earns you an 8% discount off our super low quantity 100 price.
Almaost all Memorex Flexible Discs are immediately available
from CE. Our warehouse facilities are equipped to help us get
you the quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for you,
call the Memorex compatibility hotline. Dial B0O0-538-8080
and askfor the flexible disc hotline extension 0897. In California
dial BOO-672-3525 extension 08987.

Buy with Confidence
Togetthe faste:
or phone your o
to calculate your price using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are accepted from
approved governmant agencies and most well rated firms a
surcharge for net H) billing. - All sales are subject to aval

livary from CE of your Memarex Flaxible Discs, send
r directly to our Computer Products Division. Be sure

lity,

and use in mind, The desk-top box containing ten discs is

i for filing and Both box labels and Jacket
labels provide full information on compatibility, density, sec-
toring, and record length. Envelopes with multi-language care
and handling instructions and color-coded ramovable labels
are included. A write-protect feature is available to provide
data security.

Full One Year W ¥y — Your A of Quality
Memaorex Flexible Dlscs will be repiaj:ed by Mamorex if they
are found to be defective in or work hip within
one year of the date of purchase. Other than replacement,
Mamorex will not be responsible for any damages or losses
{including consequential damages) caused by the use of
Memorex Flexible Discs.

and All sales are final. Prices, lerms and

spocifications are subject to change without notice. Out of stock items
will be piaced on backorder automatically uniess CE is Instructed
ditferantly. Minimum order $50.00. International orders are invited with
a $20.00 surcharge for special handling in addition o shipping charges,
All shipments are F,0.B. Ann Arbor, Michigan. No COD's please. Non-
cariified and foreign checks require bank clearance.

Mail orders to: Communications Electronics, Box 1002, Ann

Arbor, Michigan 48106 U.S.A. Add $8.00 per case or partiak-case of
100 8-inch discs or $6.0C per case of 100 5%-inch minl-discs for
WL.P.S. ground shipping and handling in the continental U.S.A If you
have a Master Card or Visa card, you may call anylime and place
a credit card order. Order tollfree In the United States. Call
anytime B00-521-4414. |l you are outside the U.S. or In Michigan,
dial 313-994-4444. Dealer inquiries Invited. All order lines al
Communications Electronics are stafied 24 hours.

Copyright *1981 Communications Electronics”
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T T .
Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

s b

For Data Reliability—Memorex Flexible Discs

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.5.A. (313) 994-4444
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EDITORIAL

Another New Year

RADIO-ELECTRONICS

As you read this, 1981 is about to come to its end. In looking
back over the last 12 issues of Radio-Electronics, I'm amazed at
how much technology has advanced, how much of an effect it has
had on our day-to-day lives during this past year, and how much
potential it has to affect our lives in the future.

Simply looking at the last 12 covers of Radio-Electronics is a

rjourney in and of itself. We covered Golka's recreation of Tesla’s
original high-voltage experiments; flat-panel television; an afford-
able satellite-TV antenna; cordless telephones; an inside look at
videodisc players, and presented a series covering electronics in
your next car. We concluded the series describing how to build
the Unicorn 1 robot and started a series describing the proposal
for a videotex service that is before the FCC. Construction projects
included a pay-TV decoder, an analog reverb for your hi-fi, a

$60 modem that lets you use your computer to call the time-
sharing networks, an experimenter’'s design station, and many
more. We showed you how to explore the 100-GHz region and took
a historical look at the deveiopment of the integrated circuit. we
even presented a comprehensive guide on buying your own
computer. Indeed, those are just a sampling of the many articles
we published.

Whatever 1982 may bring, you can be sure that Radio-Electronics
will be there to cover it. And we hope that you will share it with
us. For starters, our January issue will contain a comprehensive
special section covering video entertainment, including projec-
tion TV, videogames, videocassette recorders, videodisc, video
accessories, and more.

Our editors and staff, the people who create each issue of Radio-
Electronics, would like to extend to all of our readers and asso-
ciates Seasons Greetings and a wish for a happy and prosperious
New Year.
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Listen lo
your planet

on a short-
wave receiver!

Communications Electronics, the world's
largest distributor of radio scanners, is pleased
to introduce Panasonic Command Series
shortwave receivers. Panasonic lets you
listen to what the world has to say. Unlike a
scanner, a Command Series radio lets you
listen to shortwave broadcasts from coun-
tries around the world, as well as the U.S.A.
It's the space age shortwave performance
you've been waiting for...at a down to earth
price you can afford.

All Panasonic shortwave receivers sold by
Communications Electronics bring the
real live excitement of international radio to
your home or office. With your Command
Series receiver, you can monitor exciting
radio transmissions such as the BBC, Radio
Moscow, Ham Radio and our own Armed
Forces Radio Network. Thousands of broad-
casts in hundreds of different languages are
beamed into North America every day. You
can actually hear the news before it's news.
If you do not own a shortwave receiver for
yourself, now's the time to buy your new
receiver from CE. Choose the receiver that's
right for you, then call our toll-free number to
place your order with your credit card

We give you excellent service because CE
distributes more scanners and shortwave
receivers worldwide than anyone else. Our
warehouse facilities are equipped to process
thousands of orders every week. We also
export receivers to over 300 countries and
military installations. Aimost all items are in
stock for quick shipment, so if you're a
person who needs to know what's really
happening around you, order today from CE.

Panasonic®%RF-6300
Allow 30-120 days for delivery after receipt of
order due to the high demand for this product,
List price $749.95/CE price $499.00
Bands: LW 150-410 KHz, MW 520-1610 KHz,
SW1-5 1.6-30 MHz, FM 87.5-108 MHz.
The new Panasonic RF-6300 Command Series
PLL synthesized 8-band portable communica-
tions receiver, lets you hear the world. The
RF-6300 has features such as microcomputer
pre-set tuning and PLL quartz synthesized
digital tuner. Microcomputer stores up to 12
different frequencies for push-button recall.
FM/MW/LW/SW1-5 reception. Manual tuning
knob. Wide/Narrow bandwidth selector. Double
superheterodyne system. Fast/Slow manual
tuning. Built-in quartz digital alarm clock. 5 inch
dynamic PM speaker. 3 antennas. Multi-voltage.
Detachable AC cord. Operates on 6 “D" batteries
(not included). Made in Japan.

Panasonic
RF-6300

RF-4900

Panasonic® RF-4900

List price $549.95/CE price $389.00
Bands: MW 525-1610 KHz, SW1-8 1.6-30 MHz
FM 88-108 MHz
The Panasonic RF-4900 shortwave receiver fea-
tures a 5-digit fluorescent display for all 8 SW
bands, as well as for AM/FM. AC or battery operation.
Full coverage from 1.6 to 30 MHz on SW. Covers
SSB and CW. Premix Double Superheterodyne.
Fast/slow 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and SW.
Antenna trimmer. Calibration control. FET RF circuit.
Mode switch for AM-CW/SSB. BFO Pitch control.
ANL switch for AM. RF gain control. Tuning-Battery
meter with meter function switch. Separate bass
and treble tone control. Dial light switch. Digital
display on/off switch. Separate power switch. Rack
type handle. Made in Japan.

Panasonic® RF-3100

Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $369.95!CE§rice $269.00
Bands: MW 525-1610 KHz, SW1-29 1.6-30 MHz.
FM 88-108 MHz.
The Panasonic RF-3100 portable 31-Band port-
able radio has PLL Quartz-Synthesizer tuning
that “locks” onto SW stations. Operates on AC
or battery. SW frequencies from 1.6 to 30 MHz.
are in 29 bands. All-band 5-digit frequency
readout. Horizontal design with front mounted
controls for shoulder strap operation. Double
superheterodyne for clean SW reception. BFO
pitch and RF gain controls. Separate bass and
treble controls. Wide/Narrow bandwidth selec-
tor. Meter for tuning and battery strength. LED
operation indicator. Meter light switch. 32" PM
dynamic speaker. Comes with detachable
shoulder belt. Battery power (8 “D" batteries
not included). Made in Japan.

Panasonic® RF-2900
List price $349.95/CE price $249.00
Bands: MW 525-1610 KHz, SW1-3 3.2-30 MHz.
FM 88-108 MHz.
The Panasonic RF-2900 is a portable five-band
shortwave radio with digital five digit fluorescent
frequency display. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CW. Double
superheterodyne receiver. Fast/slow two speed
tuning. AFC switch on FM, narrow/wide selec-
tivity switch for AM and SW. FET RF circuit. BFO
switch and pitch control. RF gain control. Tuning
battery meter. Separate bass/treble tone con-
trol. SW calibration control. Dial light switch.
Digital display on/off switch. Separate power
switch. Detachable dial hood included. Rack
type handle. Includes whip antenna and ferrite
core antenna, speaker, earphone, recording
output jacks, AC line and detachable adjust-
able shoulder belt. Made in Japan.

Command Series
RF-2300

MAInAl FoEA AL EREE IMEADRMATIOAM SADND

Panasonic
RF-3100

TEST ANY RECEIVER

Test any receiver purchased from Communi-
cations Electronics for 31 days before you
decide to keep it. If for any reason you are not
completely satisfied, return itin original condition
with all partsin 31 days, fora prompt refund(less
shipping and handling charges).
NATIONAL WARRANTY SERVICE
All Panasonic receivers listed in this ad are
backed by a two-year limited warranty on parts
and labor. In addition, this warranty is backed by
a broad network of Panasonic service centers.
For two years after original purchase, Pana-
sonic will repair or replace your receiver if
purchased and retained in the U.S.A. Customer
must take it to an authorized service center.
Warranty does not cover damage from abuse,
misuse, orcommercial use. Proof of purchase is
needed for in-warranty service.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
receiver send or phone your order directly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax. Written pur-
chase orders are accepted from approved gov-
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verification.
Prices, terms and specifications are subject to
change without notice. Out of stock items will be
placed on backorder automatically unless CE is
instructed differently. International orders are invited
with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD’s please. Non-
certified and foreign checks require bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per receiver for U.P.S. ground shipping and
handling. If you have a Master Card or Visa, you
may call anytime and place a credit card order.
Order toll free in the U.5.A. Dial 800-521-4414,
Outside the U.S. orin Michigan, dial 313-994-4444,
Dealer inquiries invited. Order your Panasonic
Command Series receiver today at no obligation.
CE logos are trademarks of Communications Electronics”
1 Panasonic is a registered trademark of Panasonic Company,
a Division of Matsushita Electric Corporation of America.
Copyright ®1981 Communications Electronics™

@

BB COMMUNICATIONS
ELECTRONICS™
Consumer Products Division

B854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outalde U.5.A. (313) 094-4444

We’'re first
with the best.
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FFORDABLE
UTORANGING

DMM's
From SO ] |
corporation

e Full autoranging for AC/DC volts, current
and Hi/Lo Pwr. £1 for fast, easy use. Touch
button diode test.

e Advanced Micro-Circuit design with re-
duced parts count for long term reliability.

* Heavy duty ABS plastic case with display
window cover for rugged field use.

e Annunciators indicate “AC" mV, mA, Q,
k2, plus numerical value for error free
readings.

e Auto decimal, polarity and low battery
indicator,

» Electronic or fuse overload protection for
all functions, just in case. ..

o Continuity beeper on Models ME-531 and
ME-532 for “No-Look” circuit checkout.

* 10 Ampere AC/DC current ranges on ME-
531.

o Operates 300 hrs on two “AA’ cells.

s Complete with batteries, spare fuse, test
leads, full one year Itd. warranty.

MODEL ME-533 $75.00
ME-532 85.00
ME-531 99.95

Available at selected Distributors or
write/phone:

AMERICAN Z

1126 Cornell Avenue, Cherry Hill, NJ 08002
Tel. (609) 488-1060
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VERSATILE LIGHT SEQUENCER

| was very pleased to see David Holmes's
article.on the versatile light sequencer in
your June and July 1981 issues of Radio-
Electronics.

The overall construction was quite
simple and straightforward, though one
feature—sound-sync-controlled light in-
tensity—could be rewired so that each
channel corresponds to a specific range
of audio frequencies: channel 1, highs;
channel 2, mid-highs; channel 3, mid-
lows, channel 4, lows.

To accomplish that, the commons of
each opto-isolator (IC8-IC11) should be
isolated from each other as shown in Fig.
1 below. Four individual PNP transistors
should be used, each with its own filter
network for the corresponding frequency.

will help to contain the ozone produced.

Ozone can be quite dangerous. Pro-
longed exposure, as you may know, can
result in serious diseases, such as em-
physema.

Second, ordinary sewing needles will
not work for long: Early ionizers used
them, and they tended to give out in about
ayear, because the needles become blunt.
Surgical stainless steel needles work far
better and last much longer. They can be
bought at surgical supply houses at a low
cost.

Experimenters may be tempted to use
other kinds of emitters, such as copper
mesh or fuzz. Be careful. You can easily
create an ionizer that is spraying off cop-
per, tin, iron, and other molecules, which
you might then breathe in. Most manufac-

ICG: I
386
D)
INS 4
p2
INGI4 X i
22004
L
1
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Ql-@4 : 2N2907

25.uF

= PIN(ICB =

FIG. 1

| hope that suggestion will help make
the versatile light sequencer even more
versatile for your readers.
JOHN FLEMING,
Turfock. CA

NEGATIVE ION GENERATOR

Thanks for your excellent article on
building a negative ion generator (Radio-
Electronics, July 1981). | have built sev-
eral, to find out what made them tick. Two
points need to be emphasized.

First, the major problem with a negative
ion generator is ozone production. Ozone,
by and large, seems to be produced by
internal high-voltage arcs due to sloppy
construction. Any sharp solder joints, wire
ends. etc., will tend to discharge to the
nearest ground and produce ozone. All
solder joints need to be quite round and
smooth: all connections need to be as far
as possible from ground. The sealed case

PINfICd = pINJ ICI0O = PINY ICH

turers now use stainless steel needles.
There's a good reason: They seem to be
both cheap and safe.

GERALD GROW, PhD,

Tallahassee, FL

Many thanks for another fine project
(“Negative lon Generator,” July 1981
Radio-Electronics), an interesting re-
search idea that I've had pegged on the
board a long while now. | immediately
threw one together from loose parts, hav-
ing all but the high-voltage rectifier,
though, as of this writing | cannot com-
ment on its usefulness. The devious sim-
plicity of the unit design is a delight, as
| was not enthusiastic about extract-
ing a flyback coil from a junk black-
and white TV, which had been my previous
intention. Some thoughts occurred during
construction, which other readers may
find useful.




The ECG513 HV diode stack appears to
cost approximately twice that of a GE-513
equivalent, and SK3443 is an exact re-
placement, also.

Use a regular number-eight cylinder
spark plug wire to connect the coil to the
diode. The diode ends fit rather nicely, and
if you leave access to the wire through a
removable panel or otherwise, the ion
generator makes an excellent spark plug
dynamic tester and cleaning accessory.
Be careful, though; | think that about one
minute of higher-frequency discharge will
pit the electrodes greatly. That is how |
tested the oscillator coil before complet-
ing the diode assembly.

Even though free air flow around the
emitter needle is essential, the needle
should still be isolated from accidental
touch by a wire cage at a radius greater
than one inch. (Take a lesson from cattle
prods and laser guns; an arc shock should
not be lethal, but under the skin where
body resistance may be less than 100
ohms, it could be pretty rough.)

Output voltage depends heavily upon
frequency and duty cycle, as well as the
coil ratio, and the transistor life expectan-
cy is dependent as such also.

Your greenhouse plants may like this
project.

One question: Does any reader know
where to obtain a Tl SN76489 sound
generator controller? That appears to be
an extremely useful microprocessor sup-
port IC, which I've had the applications
notes to for a long time—but | haven’t
been able to find one.

STAN K. STEPHENSON I,
Tampa, FL

PIRATE BROADCAST STATIONS

| am mystified by Ben Lane's letter
(Radio-Electronics, August 1981) com-
menting upon Robert Grove's well-written
and informative article on pirate broad-
casting stations, which appeared in the
May issue. Nowhere in the article did | find
the “leftist rhetoric" that Mr. Lane attri-
butes to it; on the contrary, the article
seemed to be in the American spirit of free-
dom for the individual.

Mr. Lane should remember that it is in
the Soviet Union, and other similar coun-
tries, that people risk arrest and imprison-
ment for listening to unauthorized broad-
casts. That is not the case in the United
States—at least, not yet.

There are two different viewpoints from
which to evaluate the FCC: the purely.
technical, and the political. In the technical
coordination of frequency allocation and
equipment, they have done a very good
job on the average. However, whenever a
central agency is given authority to regu-
late the allocation of anything at all—
whether it be airwave usage or street re-
pairs—the possibility of abuse of individu-
al rights will be there.

Consider Mr. Lane's remark: ‘'...ama-
teurs have earned their rightto a portion of
the spectrum.’ The hidden point of view
lies in the word “earned."” Mr. Lane does
not sound like someone who believes in
inalienable rights, but rather in privileges
that must be “earned’’ before being grant-
ed by a benevolent central authority. Now
that is a leftist point of view.

If Mr. Lane has been in this game for

“almost half a century,” he should be
aware that it was the amateurs who were
using airspace that no one else wanted,
and it was they who developed the equip-
ment to open up that airspace—only to
have it taken away from them through
political considerations involving the
FCC. "Earned" indeed!

R.A. (Bob) de FOREST,

McMinnville, OR

UHF-TV RECEPTION

| welcomed your article on improving
UHF-TV reception (Radio-Electronics,
July 1981), but a number of important
points were not mentioned. Among them:

1. Never use MIL or JAN RG-59/U or RG-
6/U coaxial cable. It is far too lossy and
leaky. Use only RG “‘type’ cable having a
foam dielectric insulation and a 100%
shield made of aluminum foil.

2. Never use cheap coax bought at a
discount. Some of the stuff sold in elec-
tronics-hobbyist stories is incredibly poor
in quality. Spend a few dollars extra for a
100%-sweep-tested coax, such as Belden
9243.

3. Always wrench-tighten connectors
for a positive mating and low VSWR.

4. Keep lead-ins as short as possible.

5. Use an antenna having a 75-ohm out-
put whenever possible. That saves the loss
of a balun, and eliminates the potential
problems thereof.

6. Don't buy an antenna based on
meaningless claims of sensitivity based on
mileage. Use an accurate field-strength
meter to determine the signal intensity,
and build the system accordingly.

7. Don't scrimp on quality! A profes-
sional-quality UHF antenna system cost-
ing $200 will outperform and outlast any
jury-rig system. If you are in a remote area,
you can't afford to be “penny-wise and
pound foolish."

Antenna systems share a characteristic
in common with lawn-sprinkler systems: If
you try to ''get by with a mediocre instal-
lation, you'll spend more money in the
long run than you would if you had putina
top-quality system in the first place.

ERIC G. LEMMON, Chief Engineer,
VideoTel Enterprises,
Lompoc, CA

USER’S GROUP

I am a subscriber and would like to say
how much | enjoy your magazine every
month. | work in the industry, and find
Radio-Electronics very supportive.

| have recently become an owner of the
“"Dyna Micro" 8080 microcomputer de-
scribed in the May, June, and July 1976
issues. In the May 1976 issue, a user's
group was mentioned, and an address
given for those interested. Well, | am in-
terested: but the address is no longer
valid.

Do you, or any of your readers know if
the user's group still exists and, if so, how
to get in touch with it. Any help would be
greatly appreciated.

MARK KLAFTER,
St. Petersburg, FL

RADAR DETECTORS
Ordinarily, | would have ignored Mark
Recob's reply (Radio-Electronics, Sep-

continued on page 107

( WHYK40
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

OFFERS A

MONEY BACK

DOUBLE GUARANTEE
e TRANSMITS
FARTHER
e RECEIVES
CLEARER
..THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

Yellow
Pages

For a FREE

'demo!
MER F
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

GOING UP Most satellite users don't care where the video goes up, as long as it comes down to
- — their antennas. Nonetheless, there's an increasing eagerness to have a close-to-home
: satellite uplink especially for business video-users. With that in mind, there are more
and more satellite uplinks being built. Several have just gone into service in the
Washington DC area. and they will be used for business communications as well as for
an increasing number of broadcast and cable-TV network programs, including news
and entertainment.
Another new uplink is in Salt Lake City, where Bonnevile Satellite Corp. has installed
a steerable 10-meter dish (see photo) in a canyon that is several miles from local TV
studios.

‘..J )

TELETEXT Efforts to create a U.S. technical standard for teletext got a substantial boost recently
STANDARD when Telidon Videotex Systems Inc., the American agents for Canada's teletext tech-
nology. filed a proposal with the FCC for a “North American Standard.” At the same
time, a proposal filed last year by CBS, using France's Antiope system, was modified to
fall in line with the Telidon format. Technically, some accommodations were made—but
it boils down to a compatible system. The revised Antiope proposal and the new Telidon

system will also work with the AT&T videotex system unveiled earlier.

The FCC is still considering all of the proposed teletext technologies. including a
system suggested by the United Kingdom Teletext Industry Group, based on British
technology. A final decision may be months away.

The Canadian-French proposal spells out an ambitious plan for teletext. It recom-
mends that lines 10 through 18 of the vertical blanking interval be allocated for teletext,
although lines 10 through 14 will only be used if it is determined that teletext data would
not degrade regular video-program signals. The Telidon suggestion calls for a data rate
of 5.727272 megabits-per-second and calls for “terminal independence.” meaning that
varying levels of resolution will be possible. depending on the sophistication of the
home user’s receiver.

SH'FT'NG Satellite launches are becoming so numerous that you'd think they would be going off
LAUNCH regularl)_f, But the sensitive equipment and timing of each launch often leads to delays—
SCH EDU LES and that's what's happened this fall as several scheduled orbits have been pushed back.
It started in early September when SBS |l. the digital-data bird of Satellite Business
Systems, ran into a problem on the launch pad that shoved its date back into October.
That change forced a postponement in the launch date of RCA's Satcom IlI-R. the new
satellite that will deliver all-cable programming: that bird was due for late-October
launch, but was pushed back to mid-November. In turn Satcom IV. which was scheduled

for mid-December launch, now has a January 1982 date.

AROUND THE e Western Union has received FCC permission to begin buildingits sixth satellite, a
SATELLITE $28-million bird due for launch in late 1983. The 24-transponder Westar VIwill be built by
CIRCU|T Hughes Aircraft and is expected to last 10 years. It will operate in the C-band (6/5 GHz).

e How many people are taking advantage of at-home satellite reception? Current
estimates put the audience at 10,000 private-home TVRQ's, growing at a rate of 1,000
installations per month. That rate will probably pick up in coming years. according to
Jonathan Miller, managing editor of Satellite Week. who foresees about 86.000 home-
terminals receiving C-band signals by the end of 1983. That figure could triple during the
following two years—but will then probably drop off if Direct Broadcast Satellites, using
higher-powered Ku-band. go into operation. Those satellites will permit lower-priced
reception equipment.

e Global TV Electronics has undercut its previous lowest-priced satellite reception
system. They now offer a $1695 setup. including their SAT-TEC R2BR 24-channel
receiver, 120°K low-noise amplifier, and plans for a 12-foot spherical “'screen” antenna.
made from 2=4 lumber. for under $80.

-
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ODYSSEY
THE EXCITEMENT OF A GAME.
THE MIND OF A COMPUTER.

ALL FOR THE PRICE OF
AN ORDINARY VIDEO GAME.

Some video games are exciting but
short on challenge.

Odyssey?, on the other hand, lets
you choose your excitement from
more than 40 arcade, sports, edu-

cation and new Master Strategy
hgames that are full of challenges as
well as fun, so they keep you coming
back for more.

And some video games have an abun-
dance of brainpower, but cost an arm
and aleg. Only Odyssey?includes, at no
extra cost, a full 49-character alphabet
and number com puter keyboard that

= gwes yOu access
\ to the mind
behind the games.
And now there's
The Quest For The
Rings™ It's the first in our new
Master Strategy Series™ of video
games that combine computer
technology, your TV set and an
advanced game board to
transport you to a startlingly
realistic alternate world.
Odyssey? Video game fun.
Computer keyboard challenge.
All for the price of an ordinary
video game. See Odyssey?
today. It's waiting for you now at
___ your video games or Odyssey?
_ Magnavox dealer.
N Odyssey2 games include:
. The Quest For The Rings * Speedway*
LEM\  * Spin-Out* * Crypto-Logic* » Las Vegas
(LBl Blackjack = Armored Encounter * Sub-
5 chase + Football * Bowling * Basketball
P’ + Math-A-Magic » Echo = Computer Intro
+3% * Matchmaker ¢ Logix * Buzzword * Base-
/ ball * Computer Golf * Cosmic Conflict = Take
The Money And Run « I've Got Your Number
* Invaders From Hyperspace « Thunderball « Show-
down in 2001 A.D. » War Of Nerves * Alpine Skiing
= Helicopter Rescue = Out Of This World = Hockey
* Soccer * Dynasty * Volleyball « Electronic Table Soccer
* Pocket Billiards * Pachinko * Blockout * Breakdown
* Casino Slot Machine « UFO « Alien Invaders—Plus.
*Included with original Odyssey? purchase.

/2

The excitement of a game.
The mind of a computer.

Simulated TV piciure

€041 N AP CONSUMER ELECTRONICS CONP. A KORTH AMEMCAN PHILIPS COMPANY
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_ NewfromNRI!
The first at-home training in
videocassetie recorder repair
with excusive videotaped lessons.

Learn Video/Audio Servicing...
includes RCA state-of-the-art VCR,
NRI Action Video lessons,
plus full training in
color TV and audio repair.




e
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Learn as you work with equipment
you keep.

Now, you can learn the hottest,
most wanted skill in home entertainment
electronics. .. servicing and repairing
videocassette recorders and video disc
players. Well over 2 million units have
already been sold and the demand is just
starting! Already, qualified VCR techni-
cians are in short supply...people are
waiting up to a month for VCR repair.
Good jobs at good pay are going begging.
And NRI can get you in on the
action with convenient
and effective at-home
training.

Choice of
Specialized
Training

NRI offers you
three Master Courses in
Video/Audio Servicing,
each complete, each with
equipment and training
] for the specialty you want.
= Fach course thoroughly
prepares you for color TV

plus audio and video equipment.
Then, you take the specialized

hands-on training on the equip-
ment you select.

You can get specialized
audio experience as you build your
own AM/FM stereo system com-
plete with speakers. Or gain
w real bench experience with
hands-on TV training as you
build a 25” (diagonal) fully-
computerized, programmable
color TV and professional test
instruments. Or train with
your own RCA videocas-
sette recorder and NRI's
exclusive Action Video
servicing lessons on
videotape.

State-of-the-
Art VCR

This modern VCR
features high-technology de-

tuning, remote control, three re-
cording speeds with up to 6-hour capa-
city, high-speed visual search, built-in
clock/timer, memory rewind and audio
dubbing capability. Direct drive motors
and azimuth recording give outstanding
picture reproduction.

It’s yours to keep, as part of your
training, You'll not only use it to learn
operation and servicing techniques, but
to play the absorbing NRI Action Video
lessons that come as part of your spe-
cialized training. In word and picture,
you’ll learn theory, construction, and
service procedures, see them explained
in graphic closeups. And you get this
unique training only with NRI!

Learn at Home
at Yqur
Convenience

No need to quit your job or tie up
your evenings at night school. No time
away from your family or expensive
travel. NRI comes to you. You are a class
of one, getting both theory and practical
hands-on training backed up by our
staff of experienced educators.

NRI the Pros’ Choice

More than 67 years and a million
and a half students later, NRI is still the
first choice in home-study schools. A

sign with electronic pushbutton

: Other NRI courses include microcom-

national 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.
That's because you can’t beat the
training and you can’t beat the value.
Only NRI combines exclusive fast-track
training techniques with modern state-
of-the-art equipment to give you the skills
you need for success quickly and easily.
Only NRI offers such complete train-
ing with so many timely options for
specialized bench experience. Send for
our free catalog and get all the facts on
these exciting Master Courses in Video/
Audio servicing.

puters, communications electronics,
electronic design.

Free Catalog...
No Salesman Will Call

Mail the postage-paid card today for
your free copy of our 100-page look into
tomorrow. It shows all the equipment you
get, describes each lesson in detail. And
it tells you about other important career
opportunities in Microcomputers and
Microprocessors, Digital and Communi-
cations Electronics, Electronic Design
Technology, and more. Send today and
get started on a big new future for your-
self. If card has been removed, please
write to us.

ﬂ { 3939 Wisconsin Ave.,

ashington, D.C. 20016
l‘:ln ' Washington, D.C. 2001

NRI SCHOOLS
McGraw-Hill Continuing
Education Center

We’ll give you tomorrow.



Introducing °
the Sinclair ZX81

If you're ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near the price: only $149.95* completely
assembled.

Don't let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81 is a major advance over
the original Sinclair ZX80—the world's
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

B Continuous display, including moving
graphics

H Multi-dimensional string and numerical
arrays

*Plus shipping and handling, Price includes connectors
for TV.and cassatte, AC adaptor, and FREE manual

B Mathematical and scientific functions
accurate to 8 decimal places
W Unique one-touch entry of key words
like PRINT, RUN and LIST
W Automatic syntax error detection and
easy editing
B Randomize function useful for both
games and serious applications
M Built-in interface for ZX Printer
M 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

If you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, plus shipping
and handling—complete with new key-
board overlay and the ZX81 manual.
So in just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Warranty and Service Program**
The Sinclair ZX81 is covered by a
10-day money-back guarantee and a
limited 90-day warranty that includes free
parts and labor through our national
service-by-mail facilities.
**Does not apply to ZX81 kits.

L=

NEW SOFTWARE:Sinclair has
published pre-recorded pro-
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our |atest software
catalog with your computer.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81,
or ZX80 with 8K BASIC, It will
be available in the near future
and will cost less than $100.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand-
able. Sinclair's 16K memory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without BK BASIC).
Cost is $99.95, plus shipping
and handling.

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de-
signed for both beginners and
experienced computer users.
A 510.85 value, it's yours free
with the ZX81.



Introducing
the ZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99.95! It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron

How to order

Sinclair Research is the world's larg-
est manufacturer of personal computers.

The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

To order by mail, please use the

upon. And send your check or money
order. We regret that we cannot accept
purchase orders or C.O.D's.

CALL 800-543-3000. Ask for op-
erator #509. In Ohio call B00-582-1364.
Iin Canada call 513-729-4300. Ask for
operator #508. Phones open 24 hours
a day, 7 days a week. Have your Master-
Card or VISA ready.

These numbers are for orders
only. For information, you must write to
Sinclair Research Ltd., One Sinclair Plaza,
Nashua, NH 03061,

SirncCiEir

——
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NAME

|AD CODE T2BE | PRICEt QTY. AMOUNT

: \; %81 | §149.95

ZX81 Kit 99.95

g 8K BASIC chip (for ZX80) 39.95

6K Memory Module (for ZX81 or ZX8Q) | 98.95 |
Shipping and Handling | 495 $4.95
@ To ship outside USA add $10.00 |
TOTAL

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

ADDRESS

CITY/STATE/ZIP

t U.S. Dollars
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EQUIPMENT REPORTS

Keithley Model 870
Digital Thermometer

CIRCLE 101 ON FREE INFORMATION CARD

Keithley 870

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
/WILUE
112|3|4]|5]6(7]|8[9]10
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I RECENTLY GOT HOLD OF A RATHER IN-
teresting instrument—one that is totally
new to me. It's a model 870 digital ther-
mometer from Keithley Instruments.
Inc. (28775 Aurora Rd., Cleveland, OH
44139), a well-known manufacturer of
high-quality test instruments. This unit
is styled much like their hand-held
DMM's and features a large 34-digit
LCD readout.

The thermometer measures tempera-
tures over four ranges: —40° to 200°
Fahrenheit. —40° to 2000° Fahrenheit.
—40° to 200° Celsius, and —40° to 1370°
Celsius. Those ranges are selected by a
four-position switch on the front panel.
A two-position switch is used to choose
one or the other of the two thermo-
couple inputs. All thermocouples used
are Type K (NiCr/NiAl).

The unit comes with a single thermo-
couple on wire leads: it has a glass-in-
sulated bead junction. The thermo-
couple just plugs into either the +Tc| or
+Tc2 jack. and the —com jack on the
front panel of the instrument. Two other
Jacks on the front-panel output an ana-

log voltage corresponding to that devel-
oped by the thermocouple and are for
use with a recorder, or an accurate
DMM for high resolution readings
(DMM readings can be converted into
temperature by using a National Bureau
of Standards chart).

Four special-purpose probes are
available. They include a probe with a
sharp tip for measurements within soft
or semi-frozen solids; a surface probe
with a special ball-socketed tip that
keeps the surface of the sensor flush
against what you wish to measure: an
air-stream/gas-stream probe. whose ex-
posed junction is protected by a shield
(the shield protects the junction from
the force of the stream so that the probe
can accurately measure the tempera-

ture of the air or gas). and a hypodermic.

probe for biological and medical appli-
cations (the tiny junction in that probe
has a one-second time constant). All of
the probes themselves are stainless
steel and have handles and long leads.

If you wish to use two probes (or
thermocouples) at a time, a special
plug-in adaptor (model 8701) is required.
One note about the adaptor: If you plan
to use it, your probes and thermocouple
will require different terminations. The
probes and the thermocouple are avail-
able with both the standard banana-
plug terminations and the miniature
plugs required for use with the adaptor.

This instrument should be very handy
in any applicaion where fast, accurate
temperature readings are required. One
example of that would be to measure the
case temperatures of high-power tran-
sistors. To check out the unit, I used it
for a somewhat more mundane task.
Thermostats on kitchen ovens are not
too accurate in any case, but ours was
considerably off. It was a simple matter
to recalibrate the oven-temperature
knob using the digital thermometer.
bringing peace at mealtime!

A handy instruction manual that pro-
vides operating instructions, describes
the use of the probes and adaptors, and
has a complete set of disassembly and
recalibration instructions comes with
the unit. A standard 9-volt battery is re-
quired for operation: when the battery
is low, a BAT signal appears on the read-
out. Accuracy is claimed to be 0.25%
of reading +1° Celsius.

For any application that requires fast
and accurate temperaure measurement,
this digital thermometer should be just
the thing. It's small enough for field
work. vet accurate enough for the lab.
The suggested retail price for the model
870 is $199.00. The specialized probes
sell for $59.00 each, and the model 8701
adaptor sells for $35.00. R-E

Radio Shack TRS-80
Model lll Microcomputer
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Radio Shack TRS-80 Model lli
OVERALL

MICROCOMPUTERS FOR HOME, BUSINESS,
and industry are now available with a
bewildering number of features—and
from almost as many manufacturers.
One company that has done much to
make the computer available to the
home and small-business user is Radio
Shack (1400 One Tandy Center, Fort
Worth, TX 76102). The latest addition
to its venerable TRS-80 line is the TRS-
80 Model I11. While prices for this com-
puter begin at $699.00 for the 4K Level
I version, the unit reviewed here is the
business computer featuring 48K of
memory and two integral disk drives: it
retails for $2495.00.

The business system comes with two
5Y4-inch double-density disk drives. In

1861 H3EW303ad
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addition, an I[/O port will accommodate
one or two external drives, as well as a
cassette recorder. The double-density
disks can each store about 175K bytes.
for a total system capacity (with the
two external drives) of 656K.

A parallel printer-interface and a
buffered Model III bus-extension are
also included. The printer interface lets
you connect any of Radio Shack’s
printers directly.

The 2-MHz Z80-based computer fea-
tures a full-size typewriter-style key-
board as well as an additional 12-key
kevpad for numeric-data entry. A RE-
PEAT function is included. The Level IT
BASIC used in the business system

supports both upper- and lower-case
characters.

The video display uses a [2-inch
CRT monitor and features scroll-pro-
tect. 96 alphanumeric characters, 64
graphics characters, and a further 160
special characters. The monitor can
display sixteen 32- or 64-character lines.

An RS-232 serial interface is built
into the Model I business system (it’s
optional on the less-expensive version).
When used with a modem, it lets the
computer communicate with others by
telephone.

In operation, we found our TRS-80
Model I to be fast and flexible. The
RF-interference problem that plagued

I drivers, Other Tools
and Handles —

§9-1, 1-R, & 4-R Handies (regular, straight and  54CG & B6CG Diagonal Plien (4" & 67}
57CG Needls Nese Plier (5-1/27)
G3CG Chain Noss Pliar (8°)

Tee ratchets)
SAX2 Square Adapier
98XE & X10 Exwrsions BBLG Electronic Snips
99-38 & 39 Resmen 103-5 Wire Stripper/Cutter
99-70 Awl/Scriber K-22 Electrician’s Knife
99-126, 260, 312, & 811 Siotted Screw Blades Sets & Kits
99-820, B21, & B22 Phillips Screw Blades

Pliers, Wrenches, Cutters

47H Straight Nose Saizer @

46C Agjustabie Wrench (67)
BOCG Midget Siip Jaint Plier (87
S1CG Long Nose Plier {8-1/27)
83CG Unility Plier (771

& Handle

Blades & Handle
M-60 Min} Drivers

PROFESSIONAL TOOL CASE

99-P5.40 Hex Socket Scrowdriver Blades
99-P5.60 Bristol Multiple Spline Screwdriver XST-100

P5-120 Compact Canvertible Nutdrivers
XL-75 Offset Ratchet Screwdrivers

B00 Combination Screwdriver/Nutdriver Tool
Screwdrivers
Slotted Screws: 144 R-3323

A-146 RA-5326
R-181 5-3a8
R-184 5-3161

R-3164 5-5161

R-3166 5-5166
Phillips Scraws: SX-101 X5T-101
X5T-102
P-18 & 10 [ 028 & 035)
HS-6. 8,10, 11,12, 14,185,

Hex Socket
Nutdrivers
18 Hollow Shaft
BM & 10M Magnetic

MODEL TC-100

Larger, more elaborate of the two cases. Containg 41 individual
tools, 16 Serim 99
blades and handies, and 5 specialized screwdriver/nutdriver

Kits, a5 lted, Case (19:1/2° x 131/2” x E:3/4") coversd Add $10
wath sttractive, tough, chestnut-brown, leather-grain Marveion, ety
mavable three-panel, hingsd pallet and tray outfitted with shipping.

elmtic loop and transparent plastic pocket tool holders. Solid
brass locks, latches, and hardware, Packded handle, Partitioned
bottom compartment for other took.

CHRISTMAS SPECIAL
$349.%

Xcelite List price $495.
Offer ends Feb. 28, 1982

THE TEST.-EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 Wost 45 Streat, New York, N.Y.10038 212-887-2224
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earlier TRS-80 computers, as well as
many other units, has been greatly re-
duced to meet FCC regulations.

If you should run into any problems,
I've found the Radio Shack computer
service centers to be responsive and
helpful. And, as if all of that were not
enough, there is a rapidly expanding
library of software covering home,
business, and even modest industrial
applications. To me. it looks as if Radio

Shack has another winner on its
hands. R-E
Grove Enterprises
Model FTR-2
Scanner Filter

NNER FILTER
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Grove FTR-2
OVERALL
PRICE
EASE
OF USE
INSTRUCTION
MANUAL El
PRICE
/ VALUE
1]2|3}4|5]6(7]8]3]10
P

WITH SEVERAL PROMINENT DOMESTIC
and off-shore manufacturers now pro-
ducing crystal and synthesized scan-
ning-receivers, the number of those
units in use is growing at an ever-in-
creasing rate. Thus, it’s not surprising
that listeners are discovering that those
receivers are not immune from inter-
ference problems, especially in the
larger cities.

The most common problem is image
interference caused by signals that are
displaced in frequency by twice the
unit's IF. Next, and in some locations
even more severe, is intermodulation
from nearby transmitters. Among the
sources of interference most frequent-
ly reported are: aircraft being heard on
police- and fire-department frequencies;
National Weather Service broadcasts,
which seem to overpower many scan-
ners, and mobile-telephone base sta-
tions, which show up almost anywhere.
Since the VHF high-band is the most
heavily used band for land mobile ser-
vices, most of the interference occurs
on those frequencies.

In response to those problems, Grove
Enterprises has introduced their model

continued on page 26



It's already a fad in Australia. And
the minute you unlock its secret, you'll
understand why.

The product is a digital watch in a
lock called the LocLoc. The LoclLoc
hangs from your belt loop and the digi-
tal display is upside down to everybody
but you.

Want the time, flip up the LocLoc and
glance down. There's no watch to
wear on your wrist, nothing to lug in
your pocket and it makes a great way
to keep track of the time while wearing
a beautiful new piece of jewelry on
your jeans. You can wear the LoclLoc
on everything from a pair of Calvin
Kleins, to formal evening attire or even
as a piece of jewelry around your neck.

The LocLoc is a full 5-function digital
watch with night light—all housed in a
solid brass case. The case is water
resistant and comes in three textures:
gold-tone, silver-tone, and anodized
black.

Just twist the clasp on the lock and it
opens. Then slip it over your belt loop.
You'll enjoy the freedom of having

nothing on your wrist and the conven-
ience of always having the correct time
at a glance.

Want more? The LocLoc comes in a
see through vault-like container that
fits into a denim drawstring tote bag. In
fact, it's packaged as a perfect gift for
both men and women—and for any age
group.

Try one at no risk. Send your check
for $29.95 for the silver-tone version or
$39.95 for the anodized black or gold-
tone version, plus $3.00 postage and
handling. (lllinois residents add 6%
sales tax.) Credit card buyers may use
our toll-free number below.

We'll send you your LocLoc digital
watch and clear vault-like container all
packaged in its handy gift denim draw-
string tote bag. After you receive it,
attach it to your belt loop. Feel the free-
dom of not wearing a watch on your
wrist. See how easy it is to glance
down at the time and notice what a
great accessory and piece of jewelry it
makes. If you're not absolutely con-
vinced that LocLoc is perfect for you,

Turn those plain looking belt loops
into the latest jewelry fad with
America’s newest way to tell time.

return it for a full refund, including your
$3.00 postage and handling charge.
But if you really like it, order more for
gifts or for your friends.

Each LocLoc has a one-year limited
warranty. Your LocLoc was designed
to take plenty of abuse. In fact, the
case is actually housed in a solid brass
lock. But if service is ever required, our
service-by-mail center is as close as
your mailbox. JS&A is America’s pre-
miere electronics company and a
company built upon service.

If you're looking for a really innova-
tive gift—one that you yourself will en-
joy—order a LocLoc today.

0 PRODUCTS
O THAT
® WTHINK

Dept.RA One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 228-5000
In NebraskaCall ........ 800 323-6400

©JS&A Group, Inc.,1981
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FTR-2 scanner filter. That device is a
tunable wave trap designed to notch
out interfering signals. Tunable (using a
front-panel knob) over a range of
approximately 76 to 220 MHz, the filter
will attenuate undesired signals by as
much as 30 dB while allowing other
signals to pass uneffected.

The filter is very easy to use. To
hook it up, simply plug your antenna
cable into the rear of the unit and plug
the interconnecting cable into your

scanner’s antenna jack. To use, simply
turn the front-panel knob until the of-
fending signal is rejected.

One thing to keep in mind is that the
filter will surpress only a single fre-
quency. If there are several interfering
signals, all with different fundamental
frequencies. the filter will be only
“partially successful.

How it works

The circuit here is very straightfor-
ward. The IN and OUT antenna connec-
tors are interconnected by a 68-pF
capacitor. That was done to prevent, or
at least diminish, IF feedthrough from
shortwave broadcasts. That is a prob-

--_-------------‘

'SAVE

6100 DIGITAL DESIGN LAB Y _ Rated “BEST VALUE" by instructors
A Unique design accessory
for engineer, student or hobbyist

Designer only: $59.95 Assembled |l
Kit: $49.95

The 6100 UNIVERSAL DESIGNER is an indispensible aid
to digital IC design. Plugs directly into breadboard
| elements to provide most often used inputs and outputs

1 $10.43
:

at LOW cost.

1 Save Time and Money!

1 W Quick and easy breadboarding
connections

M Build digital circuits, games, audio
circuits and more.

1 W Timesaving digital design aid

I Features Include:

@ 2 Bounceless pushbuttons @ 2 Variable Clock Generators

! ® 2 Readouts with BCD Inputs @ 2 Decade Counters
1 @4 Switch outputs @ 5-Volt Supply Pins
@38 LED monitors

B Re-use as many times as you want

W Easy transition from prototype to
wiring diagram

M (deal for digital training classes

M Great addition to Engineering lab

® Complete Instruction Manual

Shown with QT59S and 2-QT588
breadboards (Not included)

NO RISK GUARANTEE
If the products listed here do
not meet
zpecrtgllcns. You may return them \'\fill'lir!‘:'(j El’;g
ys for a full refund. Your satisfaction is our

6101 '*Experimenting with Digital Circuits™’
@ All necessary parts included
® Learn gating, binary addition, subtraction and more
® Get hands-on experience by building circuits and
performing experiments.
@ No logic experience necessary. Good for beginners,
I intermediates, electronic enthusiasts §29.95

I Assemble Circuits in Minutes— Re-use
Components - GSC Quick-Test Breadboards

i
: Learn Digital Logic - 26 Experiments
|
|
|

mast important concern }
prior to assembly. Govers kit products

New! JW Jumper Wire Design Asst.

Contains 350 wires cut to 14
different lengths, to fit breadboard
modules. Pre-cut, pre-formed and

— individually color-coded. All wire solid
— tinned, 22 guage with PCV insulation.
Packed in convenient, sectioned box.$9.95

SIOVE o

207598 @ 2.99
ON COMP g :
i GITAII:ETE 1Jumper Wire Asst 9.95

I
DESIGN Lae NOW ONLY $77. 95 8538

12.50
5.98

QAT47B §25
Q1475 10.24
5 QTs98 2.9
Qr59S 12,50
21654 Guide to CMOS Basics $8.95

CMOS devices, their characteristics and design rules.
22 useful experiements demonsirate concepts.
21452 Electronics Thru Troubleshooting
Practical troubleshooting situations and simple,
reproducable examples. Fifteen chapters including
question and answer section. Liberally illustrated.
21626 Design of Transistor Circuits 12.95
A self-teaching course on designing transistors cir-
cuits. Explores fundamentals of active semiconductors.
21740 Basic Electricity / Electronics 29.95
5 volume set features unique programmed teaching
method. Provides basic preparation for electronics,
radio and TV repair. No previous knowledge required.

ExreniX

10.95

VISA" | — e
: ==y FOR FAST DELIVERY CALL:

Please rush the following:

QUAN. QUAN.
_ Designlab. $77.95 __ Jumper Wire Asst.§ 9.95
__Designeronly 59.95 __ 6101 Logic Course 29.95

__Designer kit  49.95 __Book 21654 8.95
__QT478 2:59 __ Book 21542 10.95
—_QT478 10.24 __ Book 21626 12.95
__QT598 2.99 __ Book 21740 29.95
Q71598 12.50

ORDER TOTAL

Add 6% for postage

Add $2.00 handling (under $25)
Add $1.00 per $1.00 insurance
TOTAL

2.00

14803 NE 40th, Dept. ERE12 TOLL _80&42&1 044
Redmond, WA 98052 (206) 881-0857 FREE

NAME ADDRESS

cITY STATE ZIP

O VISA [ MASTERCARD CARD NO. EXP. S1G.

[] Please send information on additional products available.

I
|
|
|
|
|
|
|
|
|
|
1
1
|
|
|
|
|
1
|
| |
]
|
|
$59.95 (1l
|
i
1
]
1
|
1
i
1
|
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|
1
1
1
i
1
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1
|
|
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|
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lem that is often encountered by scan-
ner users, but rarely recognized as
such.

A series-tuned LC trap is connected
from the antenna connectors to ground;
that trap provides the tunable notch.
The Q appears to be high, permitting a
sharp notch at the frequency selected
without attenuating the adjacent fre-
quencies. Naturally, a single-stage tuned
circuit such as this can not be tuned
precisely to a single frequency, but the
unit performs quite well considering its
simplicity and low cost.

The front-panel scale is roughly cali-
brated to show the approximate settings
for various sources of interference.
While not precise, the scale lets the
user turn to about the right spot quickly
before fine tuning.

Qur test

Connecting the device to a calibrated
signal generator and feeding its output
to a scanning receiver, we verified that
the mid-band rejection is nearly 30 dB
as claimed. In addition we found that
the insertion loss was only |1 dB at VHF
high-band frequencies; the insertion
loss did rise slightly at UHF frequencies.

All in all. we found that the model
FTR-2 does perform as the manufac-
turer claims. While it will not remove
all interference problems completely, it
can provide considerable relief in
crowded metropolitan areas. The model
FTR-2 sells for $39.95. plus $2.00 ship-
ping. from Grove Enterprises. Inc..
Brasstown. NC 28902. R-E

Beckman Tech 350
and Tech 360 DMM’s

=243
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Beckman
OVERALL
PRICE

Tech 350/360

INSTRUCTION
MANUAL

1/2|3[4[5]s|7]8[9]10|
R

BECKMAN INSTRUMENTS INC, (2500 HAR-
bor Boulevard, Fullerton, CA 92634),
the well-known maker of precision test

continited on page 30




« KNOW YOUR TEST INSTRUMENT!
e KNOW WHAT IT CAN AND CANNOT DO!
_+KNOW THE CIRCUIT BEFORE YOU TEST IT!

Nobody but Simpson offers a choice of 29 UL-Listed analog and
digital test instruments, and a selection of matching, UL-Recog-
nized accessories as well. Each one meets the UL-1244 Stand-
ard for Safety of Electrical and Electronic Measuring and
Testing Equipment. Available at leading electrical and elec-
tronic distributors.

and\special pamphlet “Straight

Talk About UL-1244 Listed Test Instruments’
12 SIMPSON 3 SIMPSON 14 SIMPSON 260° VOMs
DIGITAL MULTIMETERS AMP-CLAMP® TESTERS 2606XL 260.7 260-7PRT
, 260-6XLM  260-7M 260-7PMRT
:éﬁg :gaz :gﬁg D52, 202 1292 260-6XLP 260-TMRT 260-7RT
461-2 464-2A 467 260-6XLPM  260-7P 2705
461-2R 464-2D 467B

260-7PM 270-5RT

—————

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, IL 60120
(312) 697-2260  Cable SIMELCO e Telex 72-2416

IN CANADA: Bach-Simpson, Ltd., London, Ontario

IN ENGLAND: Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall

INSTRUMENTS THAT STAY ACCURATE

ELECTRICAL EQUIPMENT
AND PRODUCTS GROUP
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BENCH/PORTABLE DMM

— New Portable Digital e 3 Digit liquid crystal
Capacitance Meter display
e 0.25% basic accuracy
e 26 Ranges

$189.00

80MHz Counter with Period Function
mooeL 1820

* 5Hz to 80MHz reading guaranteed—

— 100MHz typical
mooeL 820
b * Period measurements from 5Hz
Call For Our Price to 1MHz.
* Period average, auto and manual
posifions

* One PPM resolution
* Totalizes to 999998 plus overflow

* Elapsed time measurements from 01
to 9999.99 seconds plus overflow

:«PRECIS-’GH * One-megohm input resistance

Call For Our Price * Bright 43" high LED readouts

1SOF -\'\N\E
FeLae ﬁ%?r on

@ HITACH)

Non-Linear Systems New Low Distortion Function Generator

= mopeL 3010
[FLUKE] | Hickok '

®

* Generates sine, square and triangle
waveforms

* 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 oftset for engineering
applications

VIZ wéa TRIPLETT

Call For Our Price

* VCO external input for sweep-frequency
tests

PHILIP

@ 5 WESTON New Sweep/Function Generator
. 24 PRECISION MODEL 3020

@ o PrRECISION =

tion generator, pulse generator,
tone-burst generator

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outpuls

* Four instruments in one

* Three-step attenuator plus

Call For Our Price v vernier control

* Internal linear and log sweeps

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

package—sweep generator, func-
:I-DATA PRECISION V-151B 15 MHz Single Trace

V-152B 15 MHz Dual Trace

RADIO-ELECTRONICS

N
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V-202 20 MHz Dual Trace c
V-301 30 MHz Single Trace @ H I TA H I
V-302B 30 MHz Dual Trace .
E V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base

THE TEST EQUIPMENT V-1050 100 MHz Dual Trace,
SPECIALISTS Dual Time Base

] TOLL FREE HOT LINE Call For
: —

I
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°
~
‘
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Special Intro
Price Offer

@ 800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036

IN NEW YORK STATE 212-687-2224 We carry a full line of multimeters, oscilloscopes, frequency counters, audio and
RF generators, power supplies and accessories.

Just call our Toll-Free number and one of our experts will answer all your
questions about test equipment.




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

oA PRECISION

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
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

FLUKE @DIGITAL MULTIMETERS

» Six functions e 3':-digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Model 80228: dercucrant * LOD display
The Troubleshooter ac current :
resistance * Overload protection
s 1 3 9 diode test
Model 8020B:
The Analyst

Model 8024A:
The Investigator

$189 .

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Dual Trace 15 MHz Dual Trace 30MHz

NEW

= Seven functions

dc voliage
ac voliage
dc current
ac current
resistance = Nine functions « Peak hold on voltage
diode test dc voltage and current functions
conductance (1/R) ac voltage . :
Selectable audible
* 32-digit resolution EE il indicator for
* 0.1% basic dc accuracy resistance SOy, i
j diode test or level detection
* LCD display ) es 5
> conductance (1/R) * 3%:-digit resclution
* Overload protection Iogic level and

* (.1% basic dc accuracy
* Two year parts

and |abor warranty

continuity detect ;
temperature (K-type * LCD display

thermocouple) = Overload protection

MODEL 130
DIGITAL MULTIMETER

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 |

AC CURRENT

[ 2mA, 20mA, 200ma, 2000mA, 10A | 3% |
RESISTANCE
$125_ [2009, 2k, 20k2, 200kQ, 20M2 | 5% |

CALL US
FOR OUR

HOLIDAY
SPECIALS!
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equipment, has introduced a pair of
bench-model DMM’s suitable for lab
use, servicing, or any other application
where a highly accurate multimeter is
required. The Tech 350 and Tech 360
DMM'’s are nearly identical, the major
difference being that the Tech 360 can
provide true RMS AC-voltage readings.

Although the instruments are com-
pact (about the size of a cigar box),
they can make an amazing variety of
measurements. There are 30 ranges in

all, and each function and range is
selected by using the large rotary switch
on the front panel. The ranges are as
follows: AC volts, in 5 ranges, from 200
mV to 1000 volts full-scale; DC volts, in
5 ranges, from 200 mV to 1500 volts full-
scale; AC and DC current, in 5 ranges,
from 200 uA to 10 amps full-scale, and
resistance, in 7 ranges, from 20 ohms to
20 megohms full-scale.

The remaining range is marked with a
diode symbol and is used for testing
any semiconductor junction. Unlike the
resistance ranges which are ‘‘low
power’’ and do not cause a junction to
conduct, this range outputs a maximum
of 4 mA from a constant-current source.

& ADVANCE is PROUD TO INTRODUCE the )

({=1EI4=24 Line of High Quality Digital Multimeters
G Featuring The New 130 Hand-Held DMM 3

z

Model 131. Similar
to Model 130, with

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible

battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

Model 130. Our

most popular model,

Model 135. First
4Y5-digit DMM with

increased the price/ perfor—s hand-held s
accuracy .. . ... 134  mance champ. . 125 convenience . .. *°235
ACCURACY SENSITIVITY

MODEL| Dcv | DcAa | acv | aca| o | pcv | pca | acv | aca| @
130 | 05% | 1% [ 1% | 2% | o0.5% [ 100xv| 124 | 1000V | 1xA | 100m0
131 |0.25%|0.75%| 1% | 2% [0.2% | 100xV | 1xA [ 1004V | 1xA | 100m@
135 [0.05%| 05% | 1% | 1.5% | 0.2% | 1004V | 104A | 1002V | 1xA | 100ma

N Case $10.00 Shipping $3.00

[_
% TOLL FREE HOT LINE
800-223-0474

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

THE TEST EQUIPMENT SPECIALISTS
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When the diode test-range is selected,
the voltage drop in millivolts across the
junction being checked is shown on the
315-digit LCD display. Among the uses
for that range are determining the semi-
conductor type (silicon or germanium)
and testing a transistor for bad junctions
or leakage. Any test can be made in-
circuit provided that there are at least
300 ohms of resistance in parallel with
the junction under test.

The four input jacks on the front
panel are COMMON, VOLTS-OHMS, AMPS
and 10 AMPS. The AMPS jack has its own
2-amp fuse. The meter itself is protected
by a 3-amp fuse. All of the jacks are
UL-approved, and there is no exposed
metal. The test leads are rather novel:
They have insulated plugs at both ends.
Simply plug one end of the lead into the
test probe you want to use, and the
other into the meter. The standard
probes have sharp tips and a protective
collar.

Small switches in the top right corner
of the front panel are used to turn on
the unit, turn on the audible continuity-
test, and select between RMS AC and
RMS AC + DC (Tech 360 only). The con-
tinuity test is used to avoid having to
deal with the slow settling-time typical
of most LCD displays. To activate it,
set the CONTINUITY switch to oN and
turn the selector switch to the desired
resistance range. When the continuity
test is in use. the unit will emit a beep
and an ** 27 symbol will appear on
the display any time the resistance is
less than twice the maximum of the
range selected. The display will show
the exact resistance within 12-second.
Overrange readings are also indicated
by the display.

The Tech 360 has a special socket for
a K-type thermocouple. With that
probe in place, the meter can measure
temperatures from —20° C to +1265° C,
and then display them directly on the
readout.

Most of the circuitry is contained in
three IC’s. The majority of the meter’s
functions are handled by the LSI
“*multiprocessor’’ IC. A smaller IC is
used to generate the audio tone used in
the continuity test. The third IC is a
high-precision divider network used on
all the ranges, and helps assure accuracy
for many years.

Both meters are battery powered
(just the thing for hot-chassis TV sets)
and require 6 D-size cells. Battery life is
claimed to be 12,000 hours continuous,
or up to four years in normal use: only
alkaline cells should be used as replace-
ments when required.

In addition to the thermocouple for
the Tech 360, there are several other ac-
cessories available for the two meters.
A high-voltage probe extends their
range to 50 kilovolts, with an accuracy
of T2%. A peak-detecting RF probe ex-

continued on page 41



Introducing incredible tuning accuracy at an incredibly  communications accurately with BFO Pitch Control.
affordable price: The Command Series RF-3100 Want to bring in your favorite programs without lifting
31-band AM/FM/SW receiver” No a finger? Then consider the Panasonic
other shortwave receiver brings in _{ RF-6300 8-band AM/FM/SW receiver
PLL quartz synthesized tuning and T — (1.6 to 30 MHz) has microcomputerized
all-band digital readout for as low a % preset pushbutton tuning, for program-
price. The tuner tracks and “locks’ v i ming 12 different broadcasts, or the
onto your signal, and the 5-digit dis- -~ same broadcast 12 days in a row. Auto-
play shows exactly what frequency : &) matically. It even has a quartz alarm
you're on. e clock that turns the radio on and off to
There are other ways the RF-3100 play your favorite broadcasts.
commands the airways: It can travel wm e Seow e The Command Series RF-3100 and
the full length of the shortwave band P00 B ERENG IV NS I RF-6300. Two more ways to roam the
(that's 1.6 to 30 MHz). It eliminates interference when globe at the speed of sound. Only from Panasonic.
stations overlap by narro,wing the broadcast band. Shortwave reception will vary with antenna, weather conditions, operator's
it improves reception in Stl’Oﬂg Signal areas Wlth RF rgneao;ir_re:[awZ:‘(::,;::Ecea:;i{g;rt\lf;:actors. An outside antenna may be required for
Gain Control. And the RF-3100 catches Morse ‘Based on a comparison of suggested retail prices.

TR

This Panasonic Command Series
shortwave receiver brings the state of the art
closerto the state of your pocketbook.

fo 2
£ A
&~

i % Panasonic
PHONES voLuME

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

Panasonic.

just slightly ahead of our time.
CIRCLE 54 ON FREE INFORMATION CARD




HITACHI SCOPE

\g\:%‘ 0SS

SUPPLY HOUSE'

8 CHANNEL SCOPE
MULTIPLEXER DM-12

1y\'.:ul' singe channe! ﬁgmln a4 or 8 channel instrument, just connect
the DM 2, B channel scope lexer io your scope, clip the B input probes 1o
s you want to view. &mpte easy, fast — can handie logic level TTL
smm from DC o 3MHz. Features separate spacing and irace ampéitude con-
trols and selectable sampling rate — all to insure easy clear scope display.
Completel
Assembled and
tested! Ready
to usel

e st s LOW COST HIGH
fatt pomt U ot FREQUENCY COUNTER

— B TTL compatibie input channels n ‘I'IL lpad per

channel) can drive 50 Ohm scope cabl e SevidiveByidi.s 5%, 06 = 15MHz. — 3d0 VR AR LA SR AR RANNY
—_ c?uimu}m ull screen ammlluﬁna 1.6 Vol!s adjusta- 'ﬂEw a ® muldmﬁugn . 13;\!' d"i 1v d:{v =+ 6%, OC—5MHz Typ, - 3dB
sitvity and bandwidin (Using x5 ampidier}
Lo b chamel s CHANNELS Rt i
— 4 or 8 channel selector ise time M 15MH.
— B color coded input cable, 24 long with insulated AT ONBE! Dynamic range o T o

alligator clips,
e m.mﬂd Q VOC power supply included (Model $ 00 Input A and © Direct 1M Db, aparox. 30pF
MMAC- 5’ Maximum input voltage E0OVR-p or 300V (DC + AC peak)
— Sire 6,257 x3.75 x Display mode CH1, CH2. DUAL. ADD, DIFF

_.gztc%rtpm Cable A:c.mory (Model PSA-2 add X-Yoperation D500 Kz SmVidi ~SWidw

Phase difference DC—10kHz 3°
* Horipontal deflection

LOW COST CAPACITANCE | 55 ez  MODELNO. DM-7

Internal Thee Albia Moded DM-7. B Dagit Hign Frequency Counter is easy 1o use. switth

External Over 1¥p-p (¥ sync-signal) selectable ime base imput by a single BNC. notneng 1o bulld!
y - — 5 Hr 1o 550 MHz

f . — B big pasy-to-read 43" migh insensity LED dspl
Connect this high lfualrty low cost Capacitance Meter Module, DM- ity e S ) (2 o 280 Soniollog DT 04 110 e ate ioes
8 to your digital Volt Meter and turn it into a Digital Capacitance Me- 206z 2MHz 0.5 200mV, — Comvenient benchtop sae (710763

ter— the Low Cost Way! Trigger sensitwity 2- 15MHz 1.5d B00mY durable attractive case

COMPLETELY
||-' e Tngger sope 0 25/04-0, 250 < 5% 19 cabbrated sieps ASSEMBLED 00
iz E"ﬂ“ 'E o [p— Swepinemugnter {08 (<7%) ¥ PRE-CALIBRATED s1 3 5
- e =S assembled and M. swesp e T, PRE-TESTED
o : EU tested! Ready o Ampiuce calbealor 1kbz = 10% Typ. Square wave

= |2 — o a2« 0% FREQUENCY METER MODULE
® Powsr requirements Approx. 2T5{W) ¥ 190(H) x 400(D)mm Z tO 100MH2 DM 11

Approx 8 5kg
® Dimensions 0+ 40°C

OM-11 FREQUENCY 10 VOLTAGE MOBULE
e i

— Push to read range (button) from 1pF to
20,000uF

= it il L e 00 | "emes™ L e\
= Bl e e MODEL V-152B ° | n—
-y WITH 2 YEAR MFG. WARRANTY B =

REGULATED TRIPLE POWER $ 95 T @
SUPPLY. LOW PRICED!, DM-6

Measure frequencies from SHz to 100MHz on your degital voftmeter with 3 resoiution of 312
Alulty assembled and tested power suj yl‘h;t Dmvldul ;ohd Hully wired triple digits — easy to use — parfect lor fisd service — lab testmg — home habbyis!! Cannect the
o_e#grsungl-g Including fixed 5V G 1 P, 5V 10 15V @ 0.5 Amp, and — SV lo OM-11 to your OVM. sef the DVM 1o the 2VOC range. connect a signal o the DM-11 via a BNC

mduutnr LED. Cuenpl;ﬂ ’.'Aﬁ".'ﬁe}‘!’n"r'f.':f.:ri”&fiﬁﬁ,';?i"s’”f%“i g‘? .’.?;'L"« W ITH F R E E D M _1 2 cabie (not included) and measure 1he frequency of any source. Hi Lo Range LED s insure fast
accurate readings

8 CHANNEL MULTIPLEXER | = e o™

— Input Sensitrvity. < 100Hz-<80MY

AT LIST OF $804.95 G e sy v

[Model MMAC-2)

A COMBINED VALUE e 6 300
YOU SAVE $160.00 — B o o ot P2

FREE 1981 ALBIA SATISFACTION WARRANTY:
SALE FLYER FOR FAST AND DEPENDABLE DELIVERY SERVICE _POSTAGE & HANDLING

CALL TOLL FREE: 1-800-243- g
NOW BEING (i

IN CT, AK & HiI CALL 9AM. 10

MAILED! SEND FOR ke Pl BT

WE ACCEPT MASTER CHARGE, VISA AND AMEX CREDIT CARDS

YO U H c 0 PY To D AY | Connecticut Residents add 712% Sales Tax @ Prices shown in U.S. currency only. Foreign orders add 15% ?«’?ﬁﬁsﬂﬁ?n‘?ﬂi?s 7.55
FREE ALBIA

If for any reason, whatsoever, you are not completely satisfied with DESIGNERS

your purchase, return it within 30 days of purchase date for a full TEMPLATE

oG = 45 simple as that! Shipping & Handing charges ot g4 K ENDALL ST, @ P.0. BOX 1833 ® NEW HAVEN, CT. 06508  onbER AECeneD

RADIO-ELECTRONICS
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END HOLIDAY

HOUSE CLEARANCE!!

1st THROUGH DECEMBER 31st, 1981 ONLY!!

90% IN SAVINGS

ALREADY LOW FACTORY DIRECT PRICES!

. A FAVORITE
Z OF PROFESSIONAL
ENGINEERS FOR
SETTING UP TEMPORARY

QUICKLY & EASILY AI b 1A Mate™

; 4

contained circuit designer

A
— Control switches and buffered
LED logic indicators

— Plug Jnur ICs into solderless
breadboards, tie in power and
ground, connect your logic
switches and LED indicators

MODE[_ $ — FAST, EASY TO USE!
DM'5 — Allinterconnections between
STOCK NO. ™ LEDs, switches and circuits via

14-0555 22-26 solid wire
NOTAKIT!

Design Mate™ 2 Low Cost Function

Generator DM-2 is a 3-waveform function
generator, with a short-proof output amplifier
providing both variable signal amplitudes and
constant output impedance. Completely wired,
tested, calibrated and ready to test anything from
audio amplifiers or op-amp and educationa
laboratory designs to complex industrial labora-

Mot oMz $ 4 g 97
Stock No. 05-0020

good looking and durable
carrying case

— |deal for home experiments,
the laboratory and students

AC powered providing eco-

ient portable use
*Batteries not included

Design

Circuit Designers

Pre-wired pre-tested — don't let this price fool you, this
is a high guality, high IC capacity, portable self-

— Self-powered, in one compact,

— Battery (4 1'2 Volt C cells*) or

nomical bench use or conven-

DM5-B POWER SUPPLY ADAPTER ACCESSORY $18.50

30% OFF!

DM-9 Logic Probe

ALBIA'S ECONOMY DIGITAL
DM-9 MULTI-LOGIC
COMPATIBLE 5-15VDC PROBE

The features are many on this quality Albia
test instrument; will
detect low rep. rate
g‘ulses (upto1.5
Hz); detects low,
high or pulsed logic
levels with a mini-
mum detectable
ulse width of
00 nsec.
Easy-to-
interpret 3 LED
readout. Built-
in over-Voltage
and reverse

polarity
protection. & i

NOT
A
KIT!

SPECIFICATIONS

INPUT IMPEDANCE 300,000
Ohms. THRESHOLD Logic 1
thresholds (HI-LED) 70% Vece
Logic O thresholds (LO-LED) 30% Vec; MIN DE-
TECTABLE PULSE WIDTH 300 nanoseconds:
MAX. INPUT SIGNAL FREQUENCY 1.5 MHz; PULSE
DETECTOR (PULSE LED) High Speed pulsa train or

Modei single events { + or — Iransitions) activate 1/10 sec-
N DM g ond pulse stretcher, MAX. INPUT VOLTAGE =50V
0. T continuous 120VAC for less than 15 seconds. POWER
Sto Ck NO REQUIREMENTS 5 Volt Ve 30 Ma 15 Volt Ve 40 Ma 25

Volts max. with power lead reversal protection. OPER-
17_0009 ATING TEMPERATURE 0 to 50°C PHYSICAL SIZE L x W
XD 5.8x1.000.7" (147 x 25.4 x 17,8 mm) WEIGHT 3 0z.
(85g) POWER LEADS 35" (61
cm) with color coded insulated $ 86
clips.
LIMITED
SUPPLY

LOW COST RESISTOR
SUBSTITUTION BOX

ISTOR SUBSTITUTION Box

1 / (2N i

1o " \
10K 47M

&JT;Hﬂ i ',:'_- '9‘.'. .!. 5 OM13
Model DM-13 Kit

Have fun bullding this useful kit and save money at the same time. Stop
wasting time looking for the right resistor, here's a handy kit that you can
easily assambile that will provide everything you'll probably need at your

SULPI yLI;‘I:[ED T\fwmnﬁnmm stap-by-step easy to understand assembly instructions
LIM‘TED :;I;nuu'n;;rmmwm. tolerance = 5% 0']
— 24 positions s
SUPPLY! g . o =i

o - 5 0 DM-4 Multipurpose Pulse Generator MODEL
The Design-Mate 4 may be used as a clock source, delayed DM-13

0 F F pulse generator, synchronous clock source, manual system STOCK NO

stepper, pulse her, clock burst gi tor and In 15-0013 :

functions will give you an

idea of the many ways DM-4 can save you
$ 4 7 time and effort with digital circuits.
Model DM-4

Stock No. 05-0040

SANTA SAYS —

NOTICE! 7
SALE PRICES LIMITED TO ACTUAL

INVENTORY AT TIME OF SALE!
NO DEALER ORDERS PLEASE!

HOLIDAY

tandem with one or more DM-4's used to gate the output of
one or more additional DM-4's, The wide range of controls and

ORDER NOW FOR

DELIVERY! %Q‘
J *Q\B <R N

CIRCLE 59 ON FREE INFORMATION CARD
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¥ RADIO-ELECTRONICS

You gott
shop agr(:)ugd.

When you do.you’ll probably pick CIE.
You can’t aﬂ'ord to scttle for
less when it comes to something like

electronics training that could
affect your whole life.



hen you shop around for

tires, you look for a bargain.

After all, if it’s the same brand,
better price—why not save money?
Education’s different. There’s
no such thing as ‘‘same brand:’ No
two schools are alike. And, once
you’ve made your choice, the
training you get stays with you for
the rest of your life.
So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you

pride and confidence.
MRy

If you talked to some of our
graduates, chances are you’d find a
lot of them shopped around for
their training. They pretty much
knew what was available. And they
picked CIE as number one.

Why you should shop
around yourself.

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

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

what we’ve planned for you at CIE.

What you should
look for first.

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

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

How practical
is the training?

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

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

With CIE’s
Personal
Training .
Laboratory...

&

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

When you build your own
5 MHz Triggered-Sweep,
Solid-State Oscilloscope

you take your first real professional
step. You use it as a doctor uses an
X-ray machine— to ‘‘read”’
waveform patterns...

lock them in...study, understand
and interpret them!

When you get your
Digital Learning
Laboratory you’ll be into
digital theory—essential
training today for anyone

who wants to keep pace
with the state of the art of
electronics in the eighties. With
CIE’s Digital Lab, you’ll be
applying in dozens of fascinating
ways the theory you’ve learned. For
example, you’ll compare analog
and digital devices. You’'ll learn to
make binary to decimal conversions
and to work with semiconductor
devices and circuits. You’ll see how
digital equipment is vital in today’s
exciting, growing fields such as
security where digital
theory provides the
brains for space-age
alarm and protective
devices.

Of course, CIE
offers even more

advanced training

programs, too. But the
main point is simply this:

All this training takes effort.
But you’ll enjoy it. And it’s a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

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

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

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.

Shop around...but send
for CIE’s free school
catalog first!

Mail the card. If it’s gone, cut
out and mail the coupon. If you
prefer to write, mention the name
and date of this magazine. We'll
send you a copy of CIE’s FREE
school catalog—plus a complete
package of independent home study
information! For your convenience,
we’ll try to have a representative
contact you to answer your
questions. Mail the card or

coupon—or write:
CIE, 1776 East 17th St.,
Cleveland, OH 44114,

r O = T
Cleveland Institute

I CI of Electronics, Inc.

1776 East 17th Street. Clevaland, Ohio 44114

] YES...I’'m shopping around for
the right kind of career training in
electronics troubleshooting — and CIE
sounds well worth looking into. Please
send me my FREE CIE school catalog
— including details about the Associate
Degree program — plus my FREE
package of home study information!

Print Name

Address Apt.
City

State Zip
Age Phone

(area code)
Check box for G.I. Bill information:
[J Veteran O Active Duty

Mail today!
RE-26
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HEATH/ZENITH

A GIANT STEP FORWARD

Computer power, printer speed,
hard disk storage —all in one system.

The three elements you need for smooth, rapid data handling
are together now in one Heath/Zenith system. For word
processing, business and financial applications, or custom
programming— this is the performance standard evolving in
computer technology. It's what you expect from a strong
partner.

All-in-One Computer

The heart of the system is the Heath/Zenith 89 Computer,

a complete, stand-alone unit with professional keyboard,
smart video terminal and 5Vs-inch disk drive. It's easy to use
for people having little or no experience —yet it can also

run extended languages like BASIC, COBOL, FORTRAN
and Pascal.

The 89 comes with 48K bytes RAM, expandable to 64K.

It has two Z80 microprocessors, one for computer functions,
one for terminal functions. And three serial |/O ports for
interface with printers and modem.

The video display features a 12-inch diagonal, high-
resolution CRT that's easy on the eyes. It displays up to
2,000 characters at a time, 24 lines (plus 25th status line)
by 80 characters, with full cursor control. Also 33 block
graphic characters for charts and graphs.

The heavy-duty keyboard follows standard typewriter format
for easy operator training. All terminal functions are pro-
grammable from keyboard or |/O ports.

The 5%-inch floppy diskette stores 100K bytes of infor-

mation and interfaces on line with the Heath/Zenith 67
Hard Disk System.

Winchester Disk System

The 67 Disk System features one hard disk and one
8-inch, soft-sectored floppy for total on-line storage of
10.782 megabytes (formatted). That's a huge data base.

The floppy is double-sided, double-density and can also
operate in single-sided or single-density modes, compatible
with standard IBM 3740 format.

The 67 features write-protect switches for both drives to
prevent accidental erasure of information. The average
access time of the hard disk drive is 70 milliseconds.

High-speed printer

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer that gives you sharp, clear printouts. It
prints over 150 characters per second with whisper-quiet
smoothness.

The entire 95-character ASClI set prints in upper case and
lower case with descenders, in a 9 x 9 matrix. Also, 33 block
graphic characters let you create graphs and charts. All
functions and timing are microprocessor-controlled.

It uses standard edge-punched papers and features a
convenient cartridge ribbon for easy, no-mess replacement.

Heathkit] e



ANNOUNCES
N SYSTEM PERFORMANCE

Versatile software and accessories

The Heath/Zenith System offers you a choice of operating
systems, including popular CP/M.

There are programs for word processing, business appli-
cations, and versatile utility functions. And the Heath User's
Group offers a library of over 500 low-cost programs for
home, work or play.

For your custom programs, Microsoft languages are avail-
able in BASIC (compiler and interpreter), FORTRAN and
COBOL. Or learn to write and run your own programs with
special self-study programming courses for Assembly,
BASIC, Pascal or COBOL.

Free demonstration awaits you at
your Heathkit Electronic Center

Pick the store nearest you from the list at right. And stop

in today for a demonstration of the new Heath/Zenith System.
If you can't get to a store, send $1.00 for the new Zenith
Data Systems Catalog of assembled commercial computers
and also receive free the latest Heathkit Catalog. Write to
Heath Co., Dept. 020-844, Benton Harbor, Ml 49022.

HEATH/ZENITH

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

PHOENIX, AZ
2727 W. Indian School Rd.
602-279-6247

ANAHEIM, CA
330 E. Ball Rd.
714-776-9420

CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA
8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 S. Flower St.
213-749-0261

POMONA, CA
1555 N. Orange Grove Ave.
714-623-3543

REDWOOD CITY, CA
2001 Middlefield Rd.
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

WOODLAND HILLS, CA
22504 Ventura Bivd.
213-883-0531

DENVER, CO

5340 W. 38th Ave.
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W. 16th Ave.
305-823-2280

PLANTATION, FL

7173 W. Broward Blvd.
305-791-7300

TAMPA, FL

4019 W. Hillsborough Ave.
813-886-2541

ATLANTA, GA

5285 Roswell Rd.
404-252-4341

CHICAGO, IL

3462-656 W. Devon Ave.
312-583-3920
DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321

MISSION, KS
5360 Lamar Ave.
913-362-4486

LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811

KENNER, LA
1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA
242 Andover St.
617-531-9330

WELLESLEY, MA
165 Worcester Ave.
617-237-1510

DETROIT, MI

18645 W. Eight Mile Rd,

313-535-6480

E. DETROIT, MI
18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN
101 Shady Oak Rd.
612-938-6371

ST. PAUL, MN
1645 White Bear Ave
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd
314-291-1850
OMAHA, NE

9207 Maple St.
402-391-2071

ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY

3476 Sheridan Dr.
716-835-3090
JERICHO, L.I. NY

15 Jericho Turnpike
516-334-8181
ROCHESTER, NY

937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH
48 5. Byrne Rd.
419-537-1887
WOODLAWN, OH
10133 Springfield Pike
513-771-8850
OKLAHOMA CITY, OK
2727 Northwest
Expressway
405-848-7593
FRAZER, PA
630 Lancaster Pike
Eﬂt. 30)
15-647-5555
PHILADELPHIA, PA
6318 Roosevelt Blvd.
215-288-0180
PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI
558 Greenwich Ave.
401-738-5150
DALLAS, TX
2715 Ross Ave.
214-826-4053
HOUSTON, TX
1704 W. Loop N.
713-869-5263
SAN ANTONIO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT
58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Blvd.
804-460-0997
SEATTLE, WA
505 Bth Ave. N.
206-682-2172
TUKWILA, WA
15439 53rd Ave. S.
206-246-5358
MILWAUKEE, Wi
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology

Electronics Corporation in
the U.S.

Prices and specifications subject to change without notice.

Your strong partner



Outputs: 5V or 13V DC,
adjustable = 1145V

Zeroto 7.5 am[;, each voltage.

Two LED displays,
monitor Vor A—
or two DC voltmeters

Adjustable current limiting

Double-slot

Supplyst™ N
power supply. . e Only

e $299.75
13Vors5Vv, Measure circuit Measure circuit ° L]

adjustable voltage #1 voltage #2

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION plenty for computer circuits, PA monitoring of both voltage and

Select the precise voltage you want: systems, mobile transmitters, autos, current during use. Current limiting

5V or 13V, adjustable =1,V at each boats, planes. control with instant pushbutton reset.

Ll %;;ptﬂ;ﬁ gagn%atoégft”oa“g’ék HERE'S REAL CONVENIENCE The WP-709 is like two precision

R ppulation B thaﬁ g 19 poo Front panel controls for instant power supplies for a price less than
€g RO voltage adjustment and precise fine you might pay for one— PLUS two

HERE'S REAL POWER adjustment to within 0.1V. Two 3-digit digital DC voltmeters.

Up to 7.5 amp. at each voltage— LED displays permit continuous

Fully regulated, adjustable current limiting power sup-

ViZ SUPPIYSf i plies, PLUS two built-in digital DC voltmeters in a single

' s el ] quality unit. Digitally monitor output voltage or current,
power supplies with digital displays of voltage and current or two external voltages.

Single output Single output
0-50VDC. 0-2A. 0-25VDC. 0-4A.

WP-705 $289.95 WP-706 $295.95 q
"J. L

WP-707 $374.75 WP-708 $424.95 3

" Dual output Triple output Two 0-20VDC, 0-2A. -
LU Two 0-25VDC. 0-2A. One 5VDC, 0-4A. / Tan @ LM T

I S S

VIZ DC power supplies

Fully regulated, continuously adjustable voltage
outputs with short circuit protection,

Single WP-703A I Single WP-704A
0-20VDC. 0-500mA $1 0700 0-40VDC. 0-250mA $1 1755
VIZ RELIABILITY

Analog meters and overload indicators.
VIZ is a 50 year-old company. OQur instruments are
fully warranted, parts and labor, for a year

= L ! = M_ All items tested to NBS standards. We offer service and parts

Dual WP-702A Two 0-20VDC. 0-200mA $1 5075 availability for a minimum of ten years. Over 15 repair depots in U.S.A

Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you

Look to VIZ for value, quality, availability.
Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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continued from page 30

tends the meters’ frequency range to
200 MHz (normally 10 kHz). Two AC-
current clamps are also available. One
lets you read AC current up to 150
amps without opening up the circuit:
the other extends the range up to 1000
amps! A “*hold’’ probe will hold a read-
ing on the display as long as a switch on
the probe is held down. A deluxe test-
lead kit contains an assortment of
probe ends: alligator clips. spade lugs.
banana tips. and a spring-loaded hook
tip. A storage compartment for extra
probes and leads is located under a
hinged lid on the top of the case. An
optional vinyl carrying-case with a belt
loop holds either meter. test leads. and
the manual.

We tried one of the meters out on the
bench and were very pleased with what
we saw. Settling time for the display is
very good. and the readings are steady.
The claimed accuracy of 1% should
make either meter suitable for almost
any application. The Tech 350 has a
suggested retail price of $229.00: sug-

gested price for the Tech 360 is
$289.00 R-E
Heathkit
Model IM-2410
Frequency Counter

CIRCLE 105 ON FREE INFORMATION CARD

Heathkit IM-2410
OVERALL

A FREQUENCY COUNTER IS ONE OF THOSE
instruments that is uvseful in a wide
variety of professional and hobby appli-
cations. A new offering from the Heath
Company (Benton Harbor. M1 49022) is
their model IM-2410 with a frequency
range of 10 Hz to 225 MHz.

Packaged in an attractive cabinet. the
unit measures 33 x 7Y x 9% inches

and weighs 5 pounds. The required as-
sembly is straightforward and, depend-
ing on the builder's experience. should
take just a couple of nights to complete.
An assembled version. the model SM-
2410, is also available. As usual with
Heathkit products. no special tools or
test equipment is required either for
construction or calibration.

Speaking of calibration. we calibrated
our counter using WWYV as outlined in
the instructions. We then checked the
calibration against an accurate standard
and found that they agreed to within I
Hz. The accuracy that you will obtain
depends on the care you take during
calibration. but it should be well within

the requirements of most applications.
The device counts frequency over
two ranges. with a choice of 1- or .1-
second gate time on each. The first
range is 10 Hz-50 MHz. with a sensi-
tivity of 10 millivolts (typical) to 30
MHz. and a maximum sensitivity of 50
millivolts from 30 to 50 MHz. Resolu-
tion depends on gate time: it is | Hz at 1
second and 10 Hz at .1 second. The
second range covers frequencies from
20 to 225 MHz. with a sensitivity of 10
millivolts (typical) throughout the range.
Resolution is 10 Hz at a gate time of 1

second. and 100 Hz at .1 second.
All readings are shown on an eight-
continwed on page 105
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e Reduces Your Electric Bill

e Save As Much As 40% on cost of
operating Appliances & Machines

e Starts Paying For Itself as soon
as it's installed

e Eligible for 15% Energy Tax Credit

e Appliances & Machines run quieter
and cooler

e Protects Motors from Burn-out
e Simple Plug-in Installation
e Patented Solid State Electronics

Kit Makes Electricity Cheap

You’'ll be
a little richer
after building
one of these...

Cut the cost of operating motor driven ap-
pliances and machinery AS MUCH AS 40%

$29.%.

FACTORY WIRED $36.95

e High Capacity 120 Volt 15 AMP,
1 HP Motor Rating

e Compact 3" % 5" x 2" Package
e Easy Assembly

e Typical Applications
Swimming Pool Fikters
Furnace and Attic Fans
Clothes and Dishwashers
Freezers
Air Conditioners
Saws
Grinders
Any AC Motor Driven Device

PHONE ORDERS - Credit card or C.0.D. customers call 301-272-2860

Advanced SPACE AGE Technology now makes possible the ONLY electronic kit
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your
electric bill.

POWER PHASER is a patented, solid state analog mini-computer that constantly
calculates the exact amount of power a motor requires to do work at any in-
stant and automatically adjusts voltage to this precise level. Energy consumption
is reduced, motor life is extended - MONEY IS SAVED.

Lincomm Corporation/Advanced Technology Systems
Dept. RE100/415 W. Bel Air Avenue, Aberdeen, Maryland 21001

Send Factory Wired POWER PHASER(S)-36.95 ea.
Send ______POWER PHASER KIT(S)-29.95-ea.
Add $2.00 Shipping & Handling. Maryland Residents add 5% tax.
Check or Money Order enclosed
Charge to: Mastercard Visa
Card No. Expires
Bank No. (Above your name Mastercard only)
PLEASE PRINT CLEARLY
NAME SRl TN P BT ADDRESS 5 il a
CITY STATE ZIP
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to your distributor's
stock room.

The Sylvania ECG Semiconduc-
tor Master Replacement Guide
and its supplement will open the
doors to one of the largest stocks
of replacement parts in the world.

It cross references the indus-
try's broadest line of diodes, ICs,
special purpose devices and
transistors, including the RF
power types. And it includes the
latest types of optoelectronic de-
vices: IR emitters, phototransis-

tor detectors, optoisolators and
LED indieators and displays.

Your local Sylvania ECG dis-
tributor is your supermarket for
one-stop replacement parts shop-
ping. And'the ECG Semiconduc-
tar Master Replacement Guide is
your key to his entire stock:

Get your copy of the industry’s
most comprehensive guide where
you get your parts—at your local
Sylvania ECG distributor.

 PhilipsECG
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CX Decoder

e

For Records

Last month we presented the theory behind CBS’s new compatible CX companding
system for records. This month we’ll show you how to build your own expander
S0 that you can enjoy the full benefits of the new CX-encoded discs.

ONE OF THE HOT PIECES OF NEWS IN THE
recording industry is the new CX* com-
panding system developed by CBS. In
audio. the word ‘‘companding’” refers
to a signal-processing technique in
which the dvnamic range of program
material is compressed during the
recording process. and expanded
during playback. One companding sys-
tem that you may be familiar with is
Dolby B; that system, used to reduce
noise in tape recordings. only works on
low-level,  high-frequency  signals.
Dolby A covers a wider frequency
range. but is used only in professional
recording applications. Other com-
panies. such as dbx Inc.. also produce
professional and consumer companding
systems.

Common to all of those systems is
the fact that they were designed to get
the best performance out of a specific
recording medium and it was assumed
that a compressed recording would
always be played back using the appro-
priate expander. The frequency re-
sponse and dynamic characteristics of
the recorded material are therefore sub-
stantially modified during the recording
process in all of those systems. Playing
back a Dolby B recording without an
expander. for example. would boost
low-level. high-frequency signals by as
much as 10 dB. giving the music an arti-
ficially **brighter’™ quality than was
intended.

Companding was originally developed
to compensate for the difference be-
tween the dynamic range of live music

“CX is a trademark of CBS, Inc.

and that of the two most popular record-
ing mediums, magnetic tape and phono-
graph records. The dynamic range of
live music, from ambient noise to an
orchestral peak, is about 85 dB. Con-
trast that to the 50-dB dynamic range of
a typical audio cassette-tape (as op-
posed to open-reel) and the 65-dB
dynamic range of the very best phono-
graph record. The difference between
the dvnamic range of the actual music
and that of the best record is about 20
dB.

A few years ago. dbx modified its
consumer recording-tape noise-reduc-
tion system to work with phonograph
records. While the resulting system in-
creased a record’s dynamic range to
more than 85 dB, it still had the draw-
back of requiring that the record be
played back using an expander. Since
most record buyers are not interested
enough in the extra dynamic range. and
the corresponding increase in noise re-
duction. to invest in the required ex-
pander. dbx-encoded recordings are in
comparatively limited distribution and
sell at a premium price.

CBS Laboratories took a different
approach and set out to design a com-
patible companding-system for phono-
graph records—a system in which
recordings would sound natural and
have unaltered frequency response if
played back without an expander and
that would provide superior-quality
sound if an expander were used. The
CX system was the result. While CBS
expects to have at least 50 CX record-
ings in distribution by the end of this
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year, they are also granting free licenses
to other record companies. Warner
Communications, RCA. Telefunken,
and Teldec are among those who have
already signed agreements with CBS,
and records from them and from other
firms should be appearing-soon. In addi-
tion. the system has been adopted for
use with videodiscs. and is being con-
sidered for stereo TV.

Although someone without an ex-
pander would be unable to tell that a
CX-encoded recording was different
from any other, to get the full benefits
of the system, including 20 dB of noise
reduction. he would need an expander.
This article describes a CX expander
that you can build yourself. With it. a
CX record will sound as geod as the
master tape itself. and considerably
better than most other signal sources.
In addition. the expander described
here has a peak dynamic-range ex-
pander for use with conventional
records to overcome the effects of
limiting.

How it works

In the CX system. signal levels
greater than —40 dB below a reference
(5-cm/second lateral stylus-velocity at
1000 Hz) are compressed by a 2:1 ratio.
Signals below —40 dB remain linear.
since compression of those signals
could bring the level of the background
noise above the level of the record’s
surface noise. The 2:1 compression is
broadband. so. there is no change in
the signal’s frequency response in the
process. Also. while previous com-

1861 H38W303A
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panding systems used a single time-
constant, the CX system uses four. Be-
cause of that, the action of the com-
pressor is totally masked by the music.
It is almost impossible to identify a CX
disc when listening to it without a ex-
pander. In fact, substituting the sys-
tem’s 2:1 compression ratio for the
sharp limiting of musical peaks that
would be required otherwise often
makes the dynamics of a CX-encoded
record superior to those of a conven-
tionally-recorded one.

During playback, signals above —20
dB (with respect to the 0-dB reference
mentioned previously) are expanded by
a ratio of 1:2. That is the purpose of the
expander described here; its block
diagram is shown in Fig. 1.

The compressed music-source passes
through a full-wave rectifier circuit that
is prebiased with a DC reference-vclt-
age. That reference keeps the output of
the rectifier at a constant Y2-volt for
low-level signals. Signals above —20 dB
increase the output of the rectifier: a
0-dB signal results in an output of 5
volts.

The output from the rectifier goes
through the main filter-circuit. and on
to four additional filters that set the
attack and delay time-constants for the
expansion. Those time constants are
the same as those used during compres-
sion. The outputs from the filters are
summed, and the result is applied to the
variable-gain amplifiers in the right and
left channels. The resulting expansion
curve is shown in Fig. 2, along with its
corresponding compression curve.
When the action of those two curves is
combined, the result is linear, as shown
by the dashed line.

Signal path

Figure 3 is a schematic diagram of the
expander. The left and right channels
are identical and share a common gain-
control signal. The description that fol-
lows refers to the left channel.

The expander is designed so it can be
connnected in an external-processor
loop, a tape loop. or between the pre-
amp and power amp of your stereo sys-
tem. Depending on how the system is
configured, pushbutton switch S1 is
used to select the signal source (receiver
or preamp) in the SOURCE position, and
the tape deck in the TAPE position). The
signal is then passed through a 7-Hz
high-pass filter formed by C6 and R37.
Resistor R37 is the input calibration
gain-control and feeds the signal to one
of the sections (IC1-d) of ICI. a high-
impedance. FET-input. quad op-amp.
That IC has an unusually high slew-rate
to meet the requirements of the sub-
sequent stages. Op-amp ICI1-d is con-
figured for a 6-dB gain using a feedback
loop consisting of R35 and R36. Its out-
put, set for 250 millivolts at the 0-dB
reference. feeds two points.

COMPRESSED- e
| circuiT |

| maN
o FILTER
CIRCUIT

| GAIN (RIGH

FIG. 1i—BLOCK DIAGRAM OF THE CX EXPANDER shows how left and right-channel signals are com-
bined to derive a gain-control voltage using the rectifier and filter circuits.

Z
-80 -60 -40 -20 0/~
COMPRESSION 7
R / 4 _20
/
e
-40
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/

-60
7 [~ EXPANSION
7/

-80

FIG. 2—THE COMPRESSION and expansion
curves for the CX system. When the two curves
are combined, the result is linear, as shown by
the dashed line.

The first is a voltage divider consist-
ing of R20 and R21: that divider presents
a low-impedance, attenuated signal to
the variable-gain stage. That stage uses
[C3-a. one half of an LM13700N vari-
able-transconductance amplifier. The
attenuated signal is fed to the non-in-
verting input of IC3-a, and that IC’s in-
verting input is terminated by R28.
That resistor, along with R57 and
trimmer potentiometer RS9, are used,
in effect, to null out the input offset-
voltage of the IC. A signal-current pro-
portional to the signal voltage at pin 3
appears at pin 7, and is converted to a
voltage by the combination of R22-a
(the front-panel VOLUME control) and
R30. The ratio of the output-signal cur-
rent at pin 5 to the input-signal voltage
at pin 3 is controlled by the gain-setting
section of the expander. To improve
linearity and minimize distortion. the
bias current to the input-linearizing
diodes in IC3 is supplied through re-
sistor R47. The dual emitter-follower in

IC3-a acts as a buffer for the signal volt-
age at pins 5 and 7, and as an output
driver to pin 8. The ground reference
and the AC coupling for the output sig-
nal are provided by C8 and R40. Switch
S2 is used to bypass the expander when
so desired.

Control path

The output of IC1-d also feeds a high-
pass filter consisting of C1, C10, and
R1. When switch S3 is in the cx mode,
that filter has a corner frequency of 100
Hz: in the PEAK mode the corner fre-
quency is 500 Hz. Those comer fre-
quencies minimize any gain pumping
resulting from very-low-frequency sig-
nals, such as those caused by record
warp.

The output from the high-pass filter
is fed to ICI-c, which is configured as a
non-inverting amplifier with a gain of
about 19. Musical peaks in the source
signal may cause the output of that
amplifier to swing almost 30 volts peak-
to-peak, which is why a high-slew-rate
amplifier such as the LF347N was re-
quired for ICI. Resistors R4 and RS,
and IC2-d, one section of a second
LF347N quad op-amp, are configured
as an inverter with unity gain. The posi-
tive peaks from ICI-c are rectified by
D6: the negative peaks are inverted by
R4, RS, and IC2-d before they are recti-
fied by D7. As a result, the highest
positive or negative peak from either
channel is detected by the base of Q2.
Diodes D6 and D7 are reverse-biased
by a constant DC bias provided through
D5 by Q1. The level of that pre-bias is
determined by a voltage divider con-
sisting of R2, R3, and R60. When the
expander is in the cx mode. R60 is by-
passed and the pre-bias is approximate-
ly ¥ volt. Thus, for signal levels up to
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FIG. —THE CX EXPANDER is built on a single-sided PC board. Several jumpers are used to achieve
this simplicity. Etched boards are available (see the Parts List).

PARTS LIST

Resistors, Y4 watt, 5%, unless other-
wise noted

R1, R6, R52—470,000 ohms

R2, R23, R27—15,000 ohms

R3, R53, R54—1200 ohms

R4, R5, R7, R8, R11, R18-R20, R24,
R32, R33, R35, R36, R51—10,000
ohms

R9, R46—33,000 ohms

R10, R42, R44—91,000 ohms

R12—3000 ohms

R13—200,000 ohms

R14, R49—20,000 ohms

R15, R16—150,000 ohms

R17—4700 ohms

R21, R25, R28, R29, R50—1000 ohms

R22—100,000-ohm dual potentiometer,
audio-taper, PC mount

R26—not used

R30, R31, R43, R45, R60—5100 ohms

R34, R37, R59—250,000 ohms, trimmer
potentiometer, PC mount

R38-R41, R57, R58, R61, R62—100,000
ohms

R47, R48—68,000 ohms

R55, R56—not used

Capacitors

C1, C2—680 pF, axial ceramic, 5%

C10. C11—2700 pF, axial ceramic, 5%

C3, C4, C6, C7, C14, C15—0.1 wuF,
ceramic disc

C5, C8, C9—10 uF, aluminum electro-
lytic, 16 volts

C12, C13—470 uF, aluminum electro-
lytic, 35 volts

Semiconductors

D1-D4—1N4002

D5-D12—1N458

LED1—dual element LED, Dialight
521-9178 or equivalent (DO NOT
USE A BIPOLAR TWO-COLOR LED)

IC1, IC2—LF347N quad FET-input op-

amp

IC3—LM13700N dual transconductance
amplifier

IC4—LM324N quad op-amp

IC5—LM340L-15 or 78L15 regulator,
+15 volts, 100 mA.

IC6—LM320L-15 or 79L15 regulator,
—15 volts, 100 mA.

Q1, Q3—2N3904 NPN transistor

Q2, Q4—2N3906 PNP transistor

J1-J8—dual RCA-type phono jack,
right-angle PC mount

S1-83—three-switch assembly (1
DPDT, 2 4PDT), PC mount, Centra-
lab PB20 series or Schadow F series

T1—35 VCT, PC mount, Dale PL-12-09
or equivalent

Miscellaneous: PC board, case, wire,
hardware, line cord, solder, etc.

NOTE: The following are available
from Sound Concepts, Inc., P.O. Box
135, Brookline, MA 02146: SX-1—PC
board (etched, drilled, solder masked,
with power terminals), $16.00; SX-2—
switch assembly with knobs, volume
control with knob, four dual-phono-
jacks, three trimmer potentiometers,
and the dual LED with lens, $13.50;
SX-3—IC1-IC6, $11.00; SX-4—all resis-
tors, capacitors, diodes, and transis-
tors, $8.00; SX-5—power transformer,
$7.50; SX-6—silk-screened chassis,
cover, line cord, strain relief, and
hardware, $18.00; SX-7—calibration
record, $2.00; SX-80—assembled unit
with one-year warranty, $119.00. Add
$2.00 for shipping and handling for all
orders within the continental United
States. Massachusetts residents add
5% sales tax.

15 volt, the gain will remain constant
and the output from the expander be
linear. In the PEAK mode, the pre-bias is
3.3 volts, causing the gain to remain
constant for signals to that level, so that
expansion takes place only at the very
top of the dynamic range. That higher
bias also results in a higher gain in the
cx mode than in the PEAK mode when
expansion is not taking place.

Transistor Q2 acts as a buffer and
level shifter to make up for the voltage
loss caused by the drop across the recti-
fiers. The transistor’s output is peak-
detected and smoothed by the main-
filter circuit consisting of [IC2-b, D10,
R11. C3, and R10. The time constants
for that stage are 1 millisecond for at-
tack and 10 milliseconds for decay.

The output of the main-filter stage is
buffered by IC4-d, a section of an
[LM324 quad op-amp; that op-amp is
also used to drive the time-constant
network. The primary attack time-con-
stant of 30 milliseconds is set by DII,
R12, and C5. The decay time-constant
of 200 milliseconds is set by D12 and
R14. For very small signals—less than
the conduction voltages of DIl and
D12—R 13 provides a two-second time-
constant; that prevents any rapid
changes in signal level in the event of
low-level changes in the source ma-
terial. Op-amp IC4-a buffers the output
from the time-constant network: the
output from the op-amp is the basic
gain-control signal and is available at
EP1s

A buffered high-pass filter with a 1-

continued on page 75
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VIDEOTEX
FOR TV:
HOW IT WORKS

While it looks simple on the screen, videotex has a very complex organization. In this part
we’ll look at several ways of transmitting and decoding videotex, and start

P rt 2 IN THE FIRST PART OF
a this series we dis-
cussed videotex in general terms. In
this part we’ll go into considerably
more detail and explain some of the
technical requirements of videotex and
some ways being considered for its im-
plementation.

We'll use the term videotex to mean
the general practice of transmitting in-
formation to a TV receiver using the
vertical blanking-interval. That has also
been referred to sometimes as reletext
or teletex. For our purposes—and, it is
expected, eventually in general usage—
we'll define those terms as follows:
Teletext can also be called *‘broadcast
videotex," and is essentially what we
are describing here—information being
transmitted over the air. Teletex (no
“t"" at the end) is a computer-terminal-
based information service: the best
known of those services is offered by
Radio Shack. Interactive videotex is two-
way videotex. where the user can re-
spond to the information provided on
his or her TV receiver through the use
of a telephone link to the videotex com-
puter. Finally. the term viewdata is
sometimes used as a synonym for inter-
active videotex.

The above terms are somewhat arbi-
trary—videotex is still young and defini-
tions have not been fixed. We will use
the term ‘‘videotex™" to refer to a sys-
tem using only the vertical blanking-
interval on an over-the-air or cable
channel. “Teletext'" will refer to one
that uses a standard video format to
transmit information and may or may
not use that interval. 4,
*President. Richard Larratt & Associates Ltd.

examining its data structure.
RICHARD LARRATT, M.A,, P. Eng.*

Some more terms defined

Videotex uses both alphanumerics
(letters and numbers) and graphics. The
alphanumerics can be produced by a
simple character-generator IC or, as
we’ll see later, be specially defined.
Similarly, low-resolution graphics ele-
ments can be stored in a character-gen-
erator ROM. Higher-resolution graphics
require a more sophisticated system.

There are three videotex systems for
generating graphics and special-purpose
alphanumerics.

The first, alpha-mosaic, usesa 2 x 3
pixel (or pel) array to form various low-
resolution graphics symbols. A pixel—
or pel—is a ‘‘picture element,” the
smallest shape that can be displayed on
a video screen. Actually, the pixels
used to display ordinary alphanumeric
symbols are dots, while the pixels used
in alpha-mosaic graphics are small
squares made up of several dots each.
Personal computers such as Radio
Shack’s TRS-80's and Commodore In-
ternational’s VIC and CBM (PET) use
this system. Figure 6 shows the ele-
ments within a cell that are used to gen-

erate alpha-mosaic graphics characters
for videotex.

Alpha-geometric graphics use ele-
ments made up of dots rather than
small blocks. This means that much-
higher-resolution graphics are avail-
able—it is possible to construct sec-
tions of curves and. in general, produce
higher-quality. less ‘‘chunky-looking.™
images. Exidy's Sorcerer computer
contains a number of alpha-geometric
graphics symbols that allow rather
sophisticated images to be constructed.
Alpha-geometrics uses a bit-mapped
system, where each pixel-dot is assigned
a memory location in the decoder’s
memory. and then transferred to the
screen,

The third system is called alpha-
photographic. It uses a bit-plane
memory—several layers of bit-mapped
memory—and. while it is somewhat
more costly (but not terribly) to imple-
ment, and requires more time to trans-
mit. it allows still video-frames—in
black-and-white or color—to be sent.

There are two methods for trans-
mitting alphanumeric/graphic informa-

FIG. 6—MOSAIC CHARACTERS use a 2 x 3 pixel matrix (a). Either contiguous characters (b) or

separated characters (c) can be formed.
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tion. The first is referred to as serial-
attribute. It is more or less a real-time
system. As the data is received, it ap-
pears from left to right, and top-to-
bottom on the screen. Its big drawback
is that the information specifying what
color is to be transmitted occupies a
space that would ordinarily be occupied
by an alphanumeric or graphic char-
acter. That means that if a transition
from, say. red to blue, is made in dis-
playing a picture. there can be a blank
space on the screen where the informa-
tion specifying the color change ap-
pears. since the information is meant
for control, and not display. purposes.
While serial-attribute transmission is
reasonably simple to accomplish and is
used in many systems (particularly the
British). there is a better way to gen-
erate graphics.

That way is known as parallel-attri-
bute transmission. There, each char-
acter transmitted carries along with it
information describing its particular
characteristics—generally, color, al-
though. as we’ll see, other attributes
can also be described. The equipment
used for parallel-attribute transmission
and reception is more complex than
that needed for serial-attribute data,
but the results are much superior. The
map shown in Fig. 7 shows how. using
the parallel-atiribute method, colors
can be changed *‘on the fly.”" It is also
interesting to note the use of alpha-
mosaic graphics characters made up
using the elements shown iri Fig. 6.

FIG. 7—ENLARGED SECTION of map drawn
using Antiope shows benefits of parallel-at-
tribute transmission. Also, note odd-shaped
graphics characters used to form border.

There are two terms that remain to be
defined—at least for the moment. They
are ““DRCS’" and “‘PDIL."

DRCS stands for Dynamically Rede-
finable Character Set. As opposed to
fixed block-graphic symbols, the DRCS
allows any shape to be defined, using
the maximum dot-resolution permitted
by the system. It is a user-definable
alpha-geometric system. Once a DRCS
character, such as a particular section
of a curve, has been transmitted and
stored in the videotex decoder’s
memory, it is available for use when-
ever needed.

This bring us to PDI's (Picture De-
scription /nstruction). They permit an
intelligent decoder to reproduce images

PROGRAM

MODEM

OR
DECODER

| MICROPROCESSDR
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_ VIDED
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FIG. 8—BLOCK DIAGRAM OF PRESTEL SYSTEM. Note that display Is limited to block graphics and

alphanumeric characters stored in ROM.
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FIG. 3—ANTIOPE ADDS DRCS RAM for customer character-generation. The addition of page RAM
allows the system to store video data, and instructions for displaying it, separately.

in extreme detail. Typical PDI’s include
ARC. LINE. POLYGON. and. of course.
TEXT. Using PDI's, a complete set of
DRCS'’s need not be sent. Instructions
can be given to draw a straight line, or
curve, from one point to another. The
decoder can be provided with a DRCS
and the PDI's used to manipulate them.
PDI's and DRCS’ are extremely power-
ful videotex tools.

System characteristics

There are three formats competing
for acceptance in the rapidly growing
U.S. videotex field. They were dis-
cussed briefly in the first part of this
article, but now that we have a little
more information as to what’s involved
in videotex, we can talk about them in
more detail.

The British Prestel system is the
simplest, and probably, at this time, the
most widespread. Its simplicity lies in
the fact that it is alpha-mosaic in nature
and uses the serial-attribute system.

The equipment required for it, shown in
block form in Fig. 8, is less sophisti-
cated, and less expensive, than for the
other systems. Unfortunately, when
graphics are called for—and, after all,
that's what TV sets are good for—
Prestel falls short. Still, there are many
who argue that Prestel is the best way to
get videotex into the greatest number of
homes at the least expense.

Antiope, the French-developed sys-
tem, is more sophisticated in that,
while still alpha-mosaic, it uses parallel-
attribute transmission. That means
that, while the equipment required for
it is more complex (Fig. 9). and requires
several thousand bytes of RAM (Ran-
dom-Access Memory), its graphics
capabilities are greater. Through the
use of DRCS’, higher-quality images
can be presented. As we'll see, Antiope
is a serious contender in the videotex
race,

Finally, there’s Telidon, the Canadian
system, shown in Fig. 10. Telidon is



alpha-geometric and uses parallel-at-
tribute transmission; what’s more, it
also makes use of DRCS’ and PDI's.
Telidon’s bit-plane memory allows for
complex and detailed graphics, and per-
mits the use of the alpha-photographic
mode. It's the most advanced videotex
system to date.

Until recently, Prestel was probably
the logical choice for videotex because
of the complexity and relative expense
of the other two systems. However, the
circuitry required for such niceties as
parallel-attribute transmission (and re-
ception) and higher-resolution, more
complex, graphics, can now be handled
by microprocessors and a few LSI or
VLSI (Very Large-Scale Integration)
IC’s and, in mass production, the in-
crease in cost over what would be re-
quired for Prestel is negligible.

A factor that figures heavily in making
the decision as to which videotex stan-
dard should be adopted is that Antiope
and Telidon can be made compatible,
because of their parallel-attribute
nature, while Prestel, a serial-attribute
system, is unique.

That probably played an important
part in defining what has come to be
known as the North American Broad-
cast Teletext Specification.

North American Broadcast
Teletext Specification

Despite the simplicity of the British
Prestel system. the fact that a higher
level of videotex technology exists has
caused us to consider adopting either
the Antiope or Telidon systems, or a
combination of the two.

While the controversy continues, the
EIA (Electronic Industries Association)
has put forth a proposal to the FCC to
adopt as a standard an Antiope/Telidon-
based system. That is known as the
North American Broadcast Teletext
Specification. (We'll try to avoid using
the term too frequently.)

In essence, the NABTS calls for an
Antiope system, with Telidon enhance-
ments. [ts Presentation Level Protocol
(the description of how the data is to be
transmitted) was proposed by AT&T
and subsequently endorsed by CBS,
which had submitted a similar proposal,
but with minor differences.

Videotex protocol levels

There are seven layers (levels) of

protocol involved in videotex. They are:

1. Physical—Provides the mechani-
cal and electrical provisions for
the physical interconnection.

2. Link—Provides ways of estab-
lishing and maintaining data links
between parts of a network.

3. Network—Provides the means to
exchange network service data
units over a network.

4. Transport—Provides a universal
transport mechanism for lower-
level protocols.

PROGRAM
ROM

MODEM

OR MICROPROCESSOR
DECODER

RAM
INPUT BUFFER
AND

PROGRAM
VARIABLES

AL
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FIG. 10—TELIDON USES MORE RAM than other systems. Four layers of bit-plane RAM permit com-
plex graphics and use of the alpha-photographic mode.

LINE
SYNC ! SUFFIX
COLOR L] I——(0T0 3 BYTES)
BURST |53|3|B [<PREFIX>+«—————————DATA BLOCK——————>
(5 BYTES) (28 BYTES) :
< DATA PACKET ————> u_
- DATA LINE—————>{ |
< TV LINE >|

FIG. 11—SINGLE VIDEO LINE carrying information required for the presentation of videotex. Data
representing material actually displayed does not appear on this line.

5. Session—Provides for the com-
bination and/or separation of
two presentation entities.

6. Presentation—Provides the meth-
od of coding and presenting in-
formation.

7. Application—Invokes the pro-
tocol requested by the user.

In this part we'll concern ourselves
with the levels up to, but not including,
the presentation protocol.

Videotex information is intended to
be transmitted on lines 15 and 16 of the
vertical blanking-interval. Lines 17 and
I8 may also be used to increase the
amount of data that can be sent, but
lines with lower numbers are out of the
question, since they can be visible on
some TV receivers.

Another form of videotex, known as
full-field uses all the video lines, trans-
mitting video information on the visible
lines and control and other information
in the vertical blanking-interval.

Videotex data is sent at the rate of
5,727,272 bits per second. If lines 15
and 16 are used, this works out to an ef-
fective baud rate of approximately
22,000. Because of this relatively high
rate of data transfer, it is important that
the received signal be as clean as pos-
sible. Of particular concern are ‘‘ghosts™
and ignition noise, which can garble the
true data being transmitted. Complex
error-protection techniques (Hamming
encoding) are used for videotex trans-
missions, but even so, a clean signal is
required for reliable results. While this
is not as much a concern to cable video-
tex systems as it is to broadcast video-

tex, it is still a factor to be contended
with.

Another concern is that the data-
transmission frequency is very close to
the maximum bandwidth of 6 MHz allo-
cated for broadcast stations, and that
spillover may occur. This is particularly
disturbing to operators of cable sys-
tems, where channels may be packed
one next to the other. Continued testing
is sure to show a way to minimize or
eliminate these potential problems.

Figure 11 shows a TV line in the
vertical  blanking-interval carrying
videotex information. The line can con-
tain up to 288 bits (36 8-bit bytes).

The first two bytes (**CS.” **CS™)
are the bit-svnchronization sequence.
They provide a videotex decoder with a
reference burst that synchronizes the
decoder’s clock and initializes the data
slicer that extracts the videotex in-
formation.

The next 8-bit byte, ‘B, is the
framing code, and defines the structure
of the rest of the line. This byte has the
binary structure ““11100111.”" with the
least-significant bit (at the right) being
sent first. Two other framing codes
have been reserved for future use.

The prefix

After the bit-synchronization se-
quence and framing code. a domain of
data known as the data packet begins.
It starts off with a 5-byte prefix, shown
in detail in Fig. 12.

The first three bytes of the prefix,
“P17-P3."" define the data-packet
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FIG. 12—FIVE-BYTE PREFIX carries information
for multiplexing and error detection, and
describes the date group that follows.

FIG. 13—DATA GROUP HEADER provides in-
formation concerning the treatment of the
videotex data.

address. Up to 4096 (2!2) data channels
can be carried on a single television
channel. A simple BCD (Binary Coded
Decimal) keypad can be used to select
any of the first 1000 pages: the rest are
reserved for future use.

Byte **CI'" is known as the continuity
index and is used to detect the loss of a
data packet due to transmission errors.

The final byte of the prefix. ““PS,
specifies the nature of the data packet
(**standard,’’ **synchronizing,” **full of
information.’’ etc.). The second bit of
byte **PS™ indicates that a data group
follows.

The data group header

The next group sent is an 8-byte se-
quence. the data group header (Fig. 13).
It tells the decoder what is coming up.

The first byte, "TG."" tells the de-
coder what type of processing is to be
applied. Broadcast videotex always
sets the value of this byte to zero. The
second byte, **C." verifies the sequence
of data groups of the kind defined by
**TG"" in a particular data channel (de-
fined by “"P17-""P3"" in the prefix).

(OPTIONAL) |

FEMANDATURY} ‘—'%—-

FIG. 14—RECORD HEADER prepares the way for the videotex material to be displayed. Much of its
content concerns where the material is to be found, and how it is to appear.

Byte 'R indicates the number of re-
transmissions of a particular data group.
[ts value can range from 1 to 15.

Bytes "SI’ and **S2" specify the
number of data blocks in a data group.
This number can be anywhere between
0 and 255. Bytes “"F1'" and ""F2"" indi-
cate the number of bytes in the last
block of a data group.

Finally, byte "N is used by the
broadcaster to identify the routing of
the data group through his network.
Values from 0 to 15 can be assigned to
this byte. which is not used by the
videotex decoder.

Record header

The last batch of data sent before the
actual videotex display is the record
header (Fig. 14). Its purpose is to specify
the qualities of the videotex material
further. It is divided into a 5-byte
mandatory section, and a following op-
tional group that may or may not be
transmitted.

The first byte of the mandatory sec-
tion, TR, indicates whether the
transmission is broadcast videotex.
closed captioning, or some other form
of data transmission. Byte **‘RHD"" can
be used to indicate the presence of one
or more subgroups consisting of:
address extension, record linking, com-
plementary record classification. or
header extension field.

Bytes "*A1"-"*A3"" contain the record
or page number. Bytes “*A4™'-""A7"" are
optional. When they are used. bytes
“A1'-"AT7 represent the page num-
ber, and byte **A8"" and "*A9" represent
the page number within a document.

Bytes “'L1'" and L2 are linking
bytes—they tell the decoder where to
look for records that are to appear
sequentially.

The whole class of **Y"" bytes carries
information pertinent to the retrieval
and display of the videotex data.
Among other things, it can indicate
whether a message is to be superim-
posed over the image being displayed,
whether a message is to be withheld
until requested by the user. whether a
message has priority and should over-
ride the image being displayed, etc.

Bytes “"EI'" and ““ES" indicate the
presence and length of any header ex-
tension fields (“E| - “Ex").

Where's the picture

By now you can realize how compli-
cated videotex is, and, perhaps, why
there is such contention over how it
should be implemented. Why, we
haven't even begun to answer the ques-
tion of how the videotex image gets on
the screen! That will come next month,
when we discuss DRCS’'. PDI's. and.
finallv. how videotex becomes vis-
ible, R-E

VIDEO ENTERTAINMENT ’82
a special supplement

In our next issue, January 1982, Radio-Electronics will present a special supple-
ment—uvirtually a magazine within the magazine—dealing with the phenomenal video
“revolution’ that is sweeping across our society. It will be chock full of pertinent tech-
nical data and information that you will want to keep for reference and decision-

making.

We will take a close look at tomorrow’s home-entertainment system, with a TV set as
the core receiving/reviewing unit to which all electronic components are attached:
personal computer, VCR, video disc, video games, cable, and other software.

We’'ll present accessories that can enhance the performance of your video system
and, among the other features, you'll find comprehensive discussions on the latest in
such areas as projection TV, VCR’s and cameras.

The January 1982 issue goes on sale December 17, 1981; don’t miss it!



WITH THE HOLIDAYS RAPIDLY APPROACHING. MOST PARENTS
(as well as grandparents. aunts and uncles, etc.) are in the
midst of their annual search for a present that their child will
enjoy. Your local toy store, however, is not the only place to
look for such a present. Often, a simple electronic toy that you
build for your child, or help your child to build for himself or
herself, will be far more appreciated and enjoyed than most.
The toys described in this article were designed for their ease
of assembly, the availability of parts, and. I hope, to appeal to
a child’s curiosity. In addition, they are fun to build. The
theory of operation of each is fully explained, making them
educational for the builder, as well as entertaining for the
child. Those toys also make good *‘science fair’" projects for
children up to junior high-school age.

You can build any of the toys with just a handful of new or
junk-box parts. The siren requires only two easy-to-obtain
transistors. a few resistors and capacitors, a pushbutton
switch. and a battery. The bird-chirper requires only four
standard transistors in addition to the resistors, capacitors.
and the like. The AM wireless microphone requires two
transistors, a common op-amp IC, and a couple of tuning
coils: incidentally, projects similar to that have long been
favorites with young people. The electronic *‘chug-chug’
simulates the sound of a steam locomotive with variable
speed. and uses a design that doesn’t need a special noise
diode, selected transistors, or Zeners. While the chug-chug is

BUIEDEIEESE

DAN AND DIANE TALBOT

Just in time for the holiday season, here are four electronics
toys that are sure to delight any young person.

the most complicated of the projects, it still should not take
more than a weekend to finish. depending on the builder’s
experience.

Before we get into each project in detail. let’s go over a few
points about selecting parts. While you should have no trouble
finding most of the parts, you may run into a situation where a
particular listed part is not available locally. In that case you
have two alternatives: order it by mail (the advertisers in the
back of this issue are a good source). or find a suitable substi-
tute. There are a couple of choices listed for many of the
critical components, and while those are the ones that will
work the best in a particular circuit, in most cases (the excep-
tions are noted in the text) there are others that will work. For
instance. IC1 in the ‘‘chug-chug’ toy is listed as a CA3240.
Actually, that IC is a dual CA3140 (that is one possible substi-
tute). Acceptable substitutes include a TL062, a TL072, or a
TLO82 IC. although those IC's have a lower noise-output. In
fact. almost any dual MOSFET-input op-amp can be used if
you know its pin-out.

One note about the capacitors: While ceramic discs can be
used with good results in most situations (except where elec-
trolytic or tantalum types are specifically called for), if you are
buying new parts, you may want to consider Mylar or mica
capacitors instead. While those are more expensive. they are
precision units and. depending on the application. they may
provide better results. .

1861 H38W303d

o
=y



RADIO-ELECTRONICS

o
nN

WIRELESS

« AM MICROPHONE

The schematic for the wireless AM
microphone is shown in Fig. 1. Tran-
sistor Q1 and its associated components
comprise a tuneable RF oscillator. This
oscillator generates an RF signal in the
AM broadcast band. The output fre-
quency of the oscillator is tuned by coil
L1 to an unused frequency between 800
and 1200 kHz. The RF signal is fed to
transistor Q2, which serves as the modu-
lator. Operational amplifier ICI in-
creases the level of the audio signal from
the microphone, and applies it through
resistor R4 to the base of Q2. The
amplified audio signal varies the bias
current of Q2. The non-linear charac-
teric of Q2 results in an amplitude-
modulated RF signal that is taken from
the emitter of Q2, and connected to the
antenna via a matching network con-
sisting of C6, L2, and R6. The antenna
itself is a 7- to 10-foot length of insu-
lated, stranded hookup-wire.

The audio sensitivity is determined by
the output level of the microphone used,
and by the value of R10. The value
shown for that resistor will give you
adequate sensitivity when using a 600-
ohm or higher impedance dynamic-type

microphone, similar to the inexpensive
ones (generally less than five dollars)
sold for use with audio cassette recorders.

Construction details

You can build the wireless micro-
phone using any one of a number of
construction techniques. However, the
easiest method to use for this project
would be wire-wrap. First mount the
components on perfboard using wire-
wrap posts. Use a wire-wrap IC socket
for IC1. Then, following the schematic,
connect the posts using a wire-wrap tool.
As with any other RF circuit, keep the
wiring short and neat, and avoid locat-
ing the antenna, L2, C6, R6, L1, C5, or
C3 near pins 2 or 3 of op-amp IC1. Also,
keep L1 away from L2 so that no in-
teraction occurs. When connecting the
microphone, be sure to use shielded
cable to prevent hum pickup.

After construction is completed, turn
on an AM radio and tune it to an unused
frequency betwen 800 to 1600 kHz.
Then turn on the wireless microphone
and place it next to the radio. Tune LI
until you hear a change in the audio level
coming from the radio. Whistling into

FIG. 1—A GOOD INTRODUCTION to the principles of radio, AM wireless microphones have

a favorite with young people.

the microphone while you tune L1 will
help you recognize when L1 is tuned
correctly.

Use an RF probe and a VTVM to
monitor the output voltage from the an-
tenna, and peak it by adjusting L2. (Al-
ternatively, the **S'’ meter of a general-
coverage receiver tuned to the correct
frequency can be used.) If LI is dis-
turbed, it may be necessary to readjust
L2 for peak performance. Depending on
the impedance of the microphone you
chose. the audio sensitivity (gain) can be
increased by decreasing the value of
R10, and vice-versa.




2.

The schematic diagram of the siren is
shown in Fig. 2. The **wailing’” sound of
the siren is generated by a variable-fre-
quency oscillator consisting of Q1 and
Q2. Capacitor C2 provides the feedback
for the oscillator. The frequency of the
oscillator is varied by the voltage ap-
plied to the base of QI through R3.
When switch S1 is closed. capacitor C|1
charges. thus increasing the oscillator
frequency. When S| is released (opened).
capacitor C1 discharges and the oscil-
lator frequency decreases. Capacitor C3

SIREN

ELECTRONIC

=« BIRD CHIRPER

ELECTRONIC

limits the maximum oscillator frequen-
cy. The average battery current drain is
about [5 milliamps.

Construction

Y ou can build the siren using any con-
struction method you choose: there is
nothing critical about the layout. Be
sure to use only the transistors listed for
Q2. You have a little more flexibility in
choosing Q1. as long as it is equivalent
to the ones listed. Use a miniature push-
button-switch for SI. When SI is

closed. the siren will begin its upward
wail; a slow. downward wail will begin
as soon as S| is released.

The loudspeaker should be a minia-
ture 8-ohm transistor-radio type. You
can change the overall pitch of the siren
by changing the value of R3. If you de-
crease the value of R3. the overall pitch
of the siren will increase. Too small a
value of resistor R3, however, could
make the oscillations stop prematurely,
provided that switch S1 is held down
long enough.

FIG. 2—EASE OF CONSTRUCTION makes this electronic siren a great first-time project for your child.

Be sure to use only the transistors listed for Q2.

The schematic of the electronic bird
chirper is shown in Fig. 3. Transistors
Q1 and Q2 form the two halves of a
free-running multivibrator whose fre-

quency is determined by the voltage
across C8. That capacitor is charged and
discharged by closing and opening
switch S1.

Transistors Q3 and Q4 make up a vari-
able-frequency oscillator similar to the
one used in the siren. The output of the
free-running multivibrator frequency
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modulates the Q3-Q4 oscillator, causing
the **chirping bird"” sound. The number
of chirps per second is determined by
the frequency of the Q1-Q2 multivibra-
tor. which also varies. The pitch of the
chirps is determined by CS and C6.

Construction
Once again, there is nothing critical in

CHUG-
« CHUG

The schematic diagram for this
project is shown in Fig. 4. Op-amp ICI.
a CA3240 dual MOSFET-input device
(equivalent to two CA3140’s). is used as
a white-noise source. The white noise
appears on pin 7 of ICI as a current
rather than a voltage signal. The noise is
not converted to a voltage because of
the low AC impedance around IC1. That
low impedance makes the layout less
critical than for other types of noise
sources. and eliminates the need for
shielding to prevent hum pickup.

Op-amp IC2 is used as a driver stage
for the push-pull output stage formed

the layout of this project: it can be built
using any of the popular construction
techniques. The chirping is controlled
by opening and closing switch S1. a
normally open, momentary SPST push-
button switch. When you finish the cir-
cuit, if the pitch of the chirps is too low
and not bird-like. you can omit C5: but
monitor the battery current if you do

so. (If you can. substitute a current-
limited power supply for the battery
while you are testing the circuitry: doing
that will prevent the battery from drain-
ing. If the current drain exceeds 50 milli-
amperes when S1 is closed for a second
or s0, you should raise the value of C6.
Be sure to use the listed transistor for

Q4.

FIG. 3—SCHEMATIC DIAGRAM of the bird-chirper toy. The pitch of the bird sounds is determined by

capacitors C5 and C6 (see text).

by Q5 and Q6. Negative feedback is
taken from that output stage and
brought back to pin 2 of [C2. Resistors
R6 and R8 determine the minimum
amount of negative feedback. and hence
the maximum gain.

Transistors Q2. Q3. and Q4 form a
variable-frequency multivibrator: re-
sistor R11 is the SPEED control. and is
used to control the multivibrator’s fre-
quency. The output from the multivibra-
tor is differentiated by C8. and is then
applied to modulator transistor QI
through D1 and R7. Transistor Q1 mod-
ulates the gain of the output-amplifier

stage by changing the impedance to
ground seen by R6 and C4. That creates
chopped white-noise: there is also re-
sidual low-level noise from IC2 when Q1
is not conducting. When the multivibra-
tor’'s frequency is reduced using R11, C8
discharges slowly. creating a sound
similar to escaping steam from a stopped
locomotive. As the multivibrator's fre-
quency is increased. the toy generates a
sound like an accelerating locomotive.

Construction details

The only thing to keep in mind when
continued on page 93
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io Moscow

If you are an SWL’er, you
may have noticed that
Radio Moscow'’s signal
appears much stronger
than its competition’s. We
can’t be certain why, but
this may be the reason.

*STANLEY LEINWALL

FIG. 1—SIGNALS FROM THE RUSSIAN TRANS-
MITTERS at Simferopol travel more than 1,000
miles farther than those from the BBC or
Deutsche Welle. They also follow a more north-
erly path, putting them closer to the auroral zone.

RADIO MOSCOW'S ADDITION OF A WORLD
Service in English several vears ago pro-
vided yet another example of the strong
emphasis the Russians have placed on
shortwave broadcasting as a highly ef-
fective and economical medium for the
mass dissemination of information. (A
*“*World Service™ is a 24-hour-a-day op-
eration that serves all parts of the world:
that differs from Moscow's earlier Eng-
lish-language service where broadcasts
occurred only at certain times of day
and were aimed only at English-speak-
ing regions.) The Russians are by far the
world’s largest broadcaster. Using ap-
proximately 200 shortwave transmitters
operating around the clock, they trans-
mit in 65 different languages and dialects
to virtually every corner of the globe.

The Soviet effort in broadcasting has
not been concentrated solely on quanti-
‘Iéta;ﬂey Leinwoll is Director of Engineering, U.S.
for Radio Free Europe—Radio Liberty.

ty. Listeners here in North America
have observed that many Soviet short-
wave signals are stronger than most
competing broadcasts. In some cases,
signials coming direct from the USSR are
stronger than the relays coming from
Cuba, leading you to believe that radi-
ated power levels from the Russian-
based transmitters are enormous.
Technically, however, one would not
expect that to be the case, and there is.
in fact, growing evidence to indicate that
the Russians are instead considerably
ahead of the West in the application of
antenna and propagation theory for
long-distance shortwave communication.
As an example, consider one of the
principal transmitting sites used by the
Soviets for their broadcasts to North
America. Located in Simferopol, in the
Crimea, it is approximately 5000 miles

from the northeastern United States.
Yet, signals from that transmitter site
are considerably stronger in North
America than signals from the BBC and
Deutsche Welle, in spite of the fact that
the transmitters for the latter two are at
least 1000 miles closer to their target
areas.

The world map shown in Fig. | illus-
trates the normal paths that those sig-
nals travel. Note that not only does the
Russian signal need to travel more than
1.000 miles farther than the signals from
the BBC and Deutsche Welle, but that
the path of the Soviet signals is farther
north and closer to the auroral zone.
Both factors are quite significant.

In general. the farther radio signals
must travel from a transmitting station,
the weaker they are. Based on the loca-
tion of the BBC. Deutsche Welle. and
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FIG. 2—WHEN SIGNALS STRIKE THE EARTH they are reflected; some of the energy is reflected back
towards the transmitter where a receiver can pick it up. In an operational backscatter system, that
reflected signal can be used to determine which frequency and angle of radiation are the most effective

at the time.

Radio Moscow transmitters, we would
expect the signals from the Soviet sta-
tion to be 10 to 12 dB weaker than
signals from the BBC and Deutsche
Welle—all other things being equal.
Yet, Radio Moscow's signal strength is
generally about 10 decibels higher than
the BBC’s.

The more northern path of the Rus-
sian signal is important because the
ionosphere in the auroral zone is fre-
quently unstable. Northern lights. or
auroras, are very common in that zone
and adversely affect radio transmissions
passing through the zone or close to it.
During periods when the ionosphere is
disturbed, the auroral zone moves south
and signals that are normally stable are
weakened. That is why transmissions
from the BBC to North America, for
example, ‘‘break up' before signals
from Rome and Madrid. Thé paths of
the latter signals lie farther to the south
and those signals are therefore less
prone to auroral effects even during
ionospheric disturbances. But despite
their more northerly path, Radio Mos-
cow’s signals remain strong even under
adverse ionospheric conditions.

If SWL's (ShortWave Listeners) re-
ceive Radio Moscow signals about 10
dB more strongly than signals from the
BBC, and if we consider that the BBC
uses 250-kilowatt transmitters and high-
gain curtain antennas that are located
more than 1000 miles closer to America
than those of Radio Moscow, then a few
simple calculations would seem to lead
us to the conclusion that the power out-
put of the Radio Moscow transmitters is
on the order of 32,000 kilowatts (32

megawarts) or more! But that is not the
case, for—as far as is known—the most
powerful transmitters the Russians use
for international broadcasting have
power outputs on the order of 500 kilo-
watts. What, then. are the Russians do-
ing that is, in effect, giving them a power
gain of over one hundred?

The mystery deepens if you listen
carefully to Radio Moscow when it first
comes on the air. Frequently the Rus-
sian signal will rise and fall in strength
over a period of several minutes; that
rise and fall is not related to normal fad-
ing of DX signals. After that, the signal
level increases to a peak value and then
remains very high for the remainder of
the broadcast.

Backscatter

Scientists are becoming convinced
that they have unraveled the mystery.
Since the Soviets are apparently not us-
ing super-power transmitters, they must
be doing something to their signals. The
signal variation may be related to a tech-
nique called **backscattering’". In addi-
tion, the Russians appear to be using
antenna systems that are more sophisti-
cated than anything currently available
in the West.

The principle of backscatter has been
known for a long time. Essentially. on
returning to earth after being reflected
by the ionosphere. a radio signal is scat-
tered in all directions because of the ir-
regularities in the earth’s surface (see
Fig. 2). A small fraction of the energy is
returned to the transmitter site—having
been *‘scattered” back in the direction
from which it came. The strength of the
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“*backscatter’ echo depends on the
strength of the signal that struck the
ground after reflection by the ionosphere.

It follows that if a wide range of fre-
quencies is transmitted, some frequen-
cies will penetrate the ionosphere and go
into space, some will be absorbed, and
some will be reflected. Backscattered
signals will be received only for the fre-
quencies that are reflected. Further-
more, the round-trip time delay of a very
short pulse of radio energy is related to
how far away from the transmitter the
scattering took place; the longer the
time delay, the farther away the signal
was returned to earth.

A number of very useful facts can be
obtained from an operational backscat-
ter-system: We can determine the range
of frequencies that the ionosphere is re-
flecting at any given time. From the
strength of the backscatter signal we can
learn which frequencies are strongest on
reaching the earth from the ionosphere,
and that tells us which frequencies the
ionosphere is propagating best. From
the time delay of the returned pulse and
the characteristics of the transmitting-
antenna pattern. we can also learn the
height of the ionosphere from which the
signals are being reflected. Using that
information, it is possible to schedule
frequencies that will deliver the best
signals to a given target area. But, bet-
ter still, that information makes it possi-
ble to determine the optimum radiation
angles.

Suppose. for example, that in using
conventional radio-forecasting tech-
niques, the Russians have determined
that at a particular hour the 7-MHz band
should be optimum for transmission to
the United States. The best radiation
angle for that transmission will depend
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FIG. 4—THE WIDTH OF THE BEAM narrows, and the strength of the signal delivered to the target area
increases, as the number of bays of a curtain antenna increases.

upon the height and state of the iono-
sphere at that time. A backscatter sys-
tem that transmits very short pulses at
various vertical angles could tell the
broadcaster which radiation angle was
returning the strongest signal, and con-
sequently which angle would deliver
the strongest signal. Appropriate adjust-
ments in the vertical radiation angle of
the antenna could then be made.

Antennas
The most sophisticated shortwave-

broadcasting antenna systems are
known as curtains, consisting of arrays
of dipole antennas erected in a plane and
fed from a common source. The dipole
antennas are arrayed both horizontally
and vertically (one above the other).
The number of dipoles erected vertically
are called stacks, and the number hori-
zontally are called bays.

As the number of stacks is increased,
the vertical firing-angle narrows and be-
comes lower. concentrating more and
more energy into a narrower beam as

shown in Fig. 3. As the number of bays
is increased, the horizontal radiation
pattern narrows, again concentrating
the energy into a narrower beam as
shown in Fig. 4.

In the West, most curtain-antenna
systems consist of four bays and four
stacks. Such systems provide an an-
tenna gain on the order of about 20
decibels. There is now considerable evi-
dence to indicate that some Russian
transmitting antennas, especially those
used for long-distance broadcasting,
consist of eight bays and eight stacks,
giving an antenna gain of close to 30
decibles. Furthermore, curtain anten-
nas can be slewed—that is, the vertical
and horizontal angles at which the an-
tenna radiates can be varied—by adjust-
ing the phasing of the signals being fed to
each bay and stack of the antenna.

Experiments have shown that a gain
of from 6 to 10 dB is possible if the
ionosphere’s height is properly used.
Slewing is one way that the gain can be
achieved. It would appear, therefore,
that slewing, combined with a backscat-
ter system. is the method used by the
Russians to deliver such strong signals
to the United States.

The use of optimum vertical radiation
angles would also account for the Rus-
sian signals’ remaining so strong during
ionsopheric disturbances. We have
learned that during certain types of dis-
turbances the ionosphere *‘tilts’’ and is
no longer parallel to the earth’s surface.
Such tilts could affect optimum radia-
tion angles, and backscattering for op-
timum angles would be invaluable.

The Russians tell us very little about
their technical facilities, and we can
only make some guesses from what we
observe. But based on the strength of
the signals from the BBC and Deutsche
Welle using known antenna gains and
transmitter powers, we must conclude
that the Russians are using facilities and
techniques that the United States will
not be able to duplicate for at least three
to five years. R-E
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ETGH YOUR OWN
PC BOARDS

Even the most complicated printed-circuit boards are easy to make
with this simple technique. No exotic materials are required.

NEIL R. DAVIS

ONE OF THE MORE DIFFICULT PROBLEMS YOU MAY RUN INTO
when you build a complicated project is laying out and etching
the circuit boards, There are several techniques that can be
used. but all of them seem to have one drawback or another.
For small boards, the usual methods include dry transfers,
drafting tape. or etch-resist pens.

The dry transfers produce clean, sharp lines, but are dif-
ficult to use where there is a lot of fine work or where there
are bends in the pattern. In addition, they don’t always adhere
properly throughout the etching process; you're likely to find
the transfer floating in the bath while the foil disappears in
the etching solution. The same problem occurs with narrow
drafting tape, although the wider strips work reasonably well,
Etch-resist pens are a good idea, but often don’t protect the
copper adequately.

Large boards, or microprocessor boards with complex
buses, are difficult to make without using photographic tech-
niques. Unfortunately. the photographic equipment and
drafting aids needed make this technique somewhat impracti-
cal for the low-budget hobbyist.

FIG. 1—TINTED SHELLAC, a Rapidograph or similar drafting pen, a high-
speed rotary drill, and drill bits are the only tools you need to make high-
quality PC boards.



The easy way

The method described here uses a different etch-resist—
ordinary shellac—that is laid down using a drafting pen such
as the Koh-I-Noor Rapidograph. or similar pens made by
Keuffel & Esser and Staedler-Mars. The tools that you'll
need (including a PC-board drill) are shown in Fig. 1. The
shellac should be tinted with a paint pigment (blue makes for
good contrast) so that it is visible on the copper. Mix the
shellac and the pigment thoroughly. and use the mixture
undiluted,

To lay down a trace, simply draw a line on the copper, and
g0 over it again if necessary, judging the thickness of the
trace by the density of the pigment. For very fine work, it
may help to dab the pen on the copper like a pogo stick to
build up an even layer. Be careful that you don’t leave an
“‘empty’ area in the center of a line.

What if you make a mistake? For smaller errors, scrape off
the dried shellac with a small knife-blade, then clean the area
with an ink eraser before redrawing. Larger mistakes can be
removed easily with a cotton swab dipped in shellac thinner
(methanol). Use the same solvent to clean the shellac off the
board after etching, and to clean out the pen—it won’t hurt

AR

FIG. 2—DRAW YOUR PATTERN on a sheet of tracing paper that has been
attached to a sheet of graph paper. The graph paper should have 0.1-inch
spacing. For double-sided boards use a second sheet of tracing paper.

the plastic parts. As a matter of fact, the shellac can be left in
the pen for several days or more without drying up or even
getting gummy.

The technique is just as useful for small boards as it is for
large ones. For small boards. simply copy the artwork from
an article or draw your own on the copper. For larger boards.
vou will generally want to lay out your artwork on paper be-
fore working in shellac (see Fig. 2). The artwork can be done
much more quickly if you use tracing paper or onionskin
typing paper stapled or taped to a sheet of graph paper that
has 0. l-inch spacing (the same spacing as IC pins).

For double-sided boards, add a second sheet of tracing
paper for the traces on the other side of the board. As a gen-
eral rule, put the most complicated traces (data bus. address
bus, etc.) on the bottom side of the board, and use the top
side of the board to ‘‘cross over'' the traces on the bottom.
Remember that the holes will not be plated through so allow
for feedthrough jumpers where necessary, Use No. 28 or 30
wire-wrap wire for the jumpers and solder them on both sides
of the board.

ST RERE Ny

FIG. 3—SINCE THE HOLES ARE NOT PLATED THROUGH wlm-\map
sockets should be raised about 3/16 Iinch off the board so that the pins
can be soldered on both sides.

For complicated boards. it might be a good idea to use a
hybrid wire-wrap/PC construction technique: Use the bottom
side of the board for most of the circuitry: use the top side of
the board for the power and ground, and wire-wrap sockets
and wire-wrapping for the runs that won’t fit on the board.
The wire-wrap sockets should be raised approximately */is
inch above the board to allow them to be soldered to both the
top and bottom traces. as shown in Fig. 3.

Another approach for very complicated boards is to use
both sides of the board for the circuit traces. and to hard-wire
the ground and power lines later using jumpers. That is what
was done in the board shown in Fig. 4: a microprocessor
board with keyboard and display interface. a serial data inter-
face. a total of 52 ports. and a battery-powered back-up
memory.

FIG. 4—THIS MICROPROCESSOR BOARD was built using the hybrid wire-
wrap/PC construction discussed in the text. The board has a keyboard
and display interface, a serial data interface, a total of 52 ports, and a
battery-power memory back-up.

Step-by-step

The first step in making a board is drilling the holes. That is
best done with a Dremel or similar high-speed rotary drill.
Make a photocopy of your completed layout for use as a
drilling guide. tape it to the board. and mark all of the holes
with a center punch or scratch awl. For small boards. a piece
of perforated construction board using 0.l-inch spacing
makes an excellent drilling guide (see Fig. 5).

Use a No. 62 or No. 60 drill bit for resistor and capacitor
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solder pads. and for IC solder pads where traces do not run
between the pads: a No. 65 bit where the traces do run be-
tween the IC solder pads. and a No. 74 bit for feedthrough
holes.

After vou've finished drilling, clean off all the burrs with a
fine file, sand the board thoroughly with No. 400 sandpaper,
and then clean the board thoroughly by scrubbing the board
with cleanser and water.

FIG. 5—WHEN DRILLING A SMALL BOARD, a piece of perforated con-
struction board with 0.1-inch spacing makes an excellent drilling guide.

gt . b

FIG. 6—PLASTIC KITCHEN WRAP is used to protect sections of the board
that you are not working on from skin oils and smudging.

.
.

CLOSE-UP VIEW OF A PC BOARD under construction showing the shellac
resist in place.

When that has been done, you can start drawing the pat-
tern on the board. Complete one side of the board before
starting the other, and begin by drawing the IC pads with the
tinted shellac. Then, draw the larger traces using a drafting
pen with a No. 2% tip; use a No. [ tip for traces that go be-
tween the IC solder pads and for labeling the board. Use a
straightedge to guide the pen. and plan your work so that you
will not have to lay the straightedge on wet shellac. Cover
the portions of the board that you are not working on with
plastic kitchen wrap, as shown in Fig. 6, to prevent con-
taminating the copper with skin oils and salts, and to keep

A Vet

FIG. 7—TO OBTAIN A MIRROR image copy of a foil pattern, tape the art to
a lampshade and trace it.

from smudging the board.

To draw the traces on the top side of the board. simply
copy your artwork. For the bottom side of the board. you
will have to turn your artwork over and hold it up to a light
(taping the drawing to a lamp shade as shown in Fig. 7 is one
approach that will make the job easier) before copying the
artwork onto the copper.

After etching. clean the board thoroughly with methanol to
remove the shellac. If you have followed the instructions.
and have been careful, the result will be a clean and sharply-

. detailed foil pattern.

Be sure to solder all feedthrough jumpers on the top and
bottom sides of the board before installing the sockets or
IC's. Try to use sockets for the larger or more expensive
IC’s, or where you anticipate circuit changes. Soldering the
IC leads is usually safe, but it is a good idea to use a tempera-
ture-controlled iron with a fine tip to avoid any damage result-
ing from excessive heat.

When the board is completed, clean off all solder residue
with lacquer thinner or carburetor-cleaner spray. As a final
step. coat the copper traces with a varnish or lacquer to pre-
vent corrosion. R-E
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HI-FI speaxer

The SAFE principle allows extended bass response from
small speakers. Here’s a 3-way mini-SAFE speaker you
can build that's just 17 inches high; it will astound

you with its performance and low cost.
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ONE OF THE MANY PROBLEMS WITH MINI-SPEAKER SYSTEMS IS
that it is difficult—if not downright impossible—to get
full-size performance from them. (For example, it would be
ludicrous to try to design a mini-Klipschorn!) By using
acoustic-suspension techniques and special speakers, some
manufacturers have managed to produce high-quality mini-
speakers, although at a decrease in efficiency and an increase
in price. Some people feel that there is no advantage to a
mini-size speaker system that has to be used with a hefty
amplifier.

There is an approach other than acoustic-suspension, how-
ever, that can be used for smaller speaker-systems. That is
the SAFE (Symmetrical Air Friction Enclosure) configura-
tion, covered by U.S. patent No. 4,168,761. Figure 1 illustrates
the SAFE principles.

A SAFE speaker-system does not use a sealed enclosure,
but, rather, makes use of both the front and back waves
emanating from the woofer to provide clean, extended, bass
response. The mid- and high-range radiators are conven-
tional: the difference lies in how the bass is treated. The
woofer is mounted near the top of the enclosure, facing
downwards. The back wave propagates freely in all direc-
tions through the opening at the top of the enclosure. (Low-
frequency sound is essentially non-directional to the ear—
the idea is to generate as much of it as possible.)

The front wave from the woofer (represented by the
dashed line) propagates along a path determined by a series
of chambers formed by three centrally-located horizontal
partitions and three other horizontal partitions with center
holes (see Fig. 2). The wave is repeatedly split and recom-
bined as it follows this path. That slows its speed, making it
apear as if it had traveled a longer distance than the length of
the path actually permitted. Upon reaching the center hole
of the lowest partition, the back wave travels down the
vertical port (tube) until it reaches the bottom plate of the
enclosure and exits to the outside, again dispersed in all di-
rections. The relatively long path (real and apparent) followed
contributes to the low-frequency efficiency of the SAFE
design.

Having already designed woofers and subwoofers using
SAFE principles, I decided to try to use the same principles
to build a three-way mini-size speaker that could be used by
itself with a small amplifier, or with a subwoofer, to form a
complete subwoofer-plus-satellite stereo-speaker system.
While neither would be suitable for outdoor concerts, they

FIG. 1—SAFE EFFECT uses both the front and back waves from the
woofer to extend bass response. The front wave travels through an
acoustically long labyrinth to increase apparent size of enclosure.

would be more than adequate to fill the average-size listening
room with sound.

Speaker selection

The 8-ohm speakers needed for the mini-SAFE system
should be available from a number of sources: mail-order
houses, audio outlets, and even car-stereo dealers.

The 5%-inch woofer must be of the free-cone type—that
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FIG. 2—LARGE HORN-TYPE TWEETER can be mounted above woofer.
Sealed mid-range speaker is fitted into its own airtight sub-enclosure.

FIG. 3—POSITION OF CONE or dome-type tweeter is marked by asterisk.
Note that both tweeter and mid-range speaker are mounted off-center—
the latter to eliminate standing waves.
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FIG. 4—SIX dB/OCTAVE crossover network is simple to build. L-pads
balance sound from the three sections of the system.

is, the cone has to be able to radiate from both its front and
back. A sealed acoustic-suspension type woofer is not
suitable for use in a SAFE system. Woofers of the free-cone
type are frequently found in car-stereo upgrade systems and
can usually be purchased separately. A good heavy magnet is
also essential—about 16-20 ounces.

A car-stereo outlet may also be able to provide the mid-
range unit. It should be an acoustic-suspension type, about
33%-inches in diameter with a 6-10 ounce magnet.

Both the woofer and mid-range units should be as shallow
as possible, to fit into the small enclosure. If the woofer is
too deep, it is possible to add some height to the cabinet, but
the mid-range speaker is fairly critical in that respect.

The choice of a tweeter is not critical—it can be a high-
efficiency cone or dome type, or even a relatively large horn
mounted on top of the cabinet as shown in Fig. 2. A cone or
dome-type tweeter should be mounted in the area indicated
by an asterisk in Fig. 3. The tweeter is mounted to one side
so that, if the mini-SAFE system is used in a horizontal posi-
tion, the tweeter will be located higher than the mid-range
speaker. (With a large horn, the positioning doesn’t seem to
make a difference.)

If desired, two systems can be made mirror-images of each
other—that can improve the stereo effect, although, since
the systems are so small, it may not be an important factor.

Crossover and L-pads

The mini-SAFE’s crossover networks and L-pads are
shown in Fig. 4. The L-pads are used to balance the system
and also to optimize its bass response, which can vary de-
pending on where in the listening room it’s placed. (The bass
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FIG. 5—CONNECTIONS FROM crossover network and L-pads are brought
out through mid-range sub-enclosure. L-pads are on left side of enclosure.

will generally increase if the system is located near a room
boundary and decrease as it is moved away from the walls
and/or floor.)

The L-pads are standard 8-ohm units, available from a
number of sources. It's important to make sure that they
have adequate power-handling capacity. (The entire system
is rated at 15-20 watts, maximum.)

The crossover networks are designed with a 6 dB/octave
rolloff. The mid-range crossover network is designed to take
effect at about 450 Hz; the high-frequency one has a cross-
over point of about 10 kHz. If a horn-type tweeter is used.
the value of C1 should be changed from 2.2 uF to 1.0y F. Coil
L1 is made from 620 turns of No. 18 enameled wire wound on
a one-inch core three inches long. Do not try to wind a
?horter. thicker, coil—it may not fit into the space intended
or it.

Figure 2 shows a sub-enclosure for the mid-range speaker.

FIG. 6—CRITICAL DIMENSIONS for mini-SAFE enclosure. If woofer is
deeper than one shown, top supports may be lengthened.

ALL DIMENSIONS
IN INCHES

45/8
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FIG. 7—INSIDE OF FRONT, BACK, AND SIDES should be marked as
shown. Pieces should also be marked to indicate function (“FRONT,”
“L. SIDE,” etc.).

That is where the L-pads and crossover networks are
mounted. Wiring from them is brought out to terminals
mounted on the front of the enclosure (see Fig. 5) to preserve
its air-tightness. Wiring to the woofer and tweeter is run
along the outside of the cabinet. The L-pads should be lo-
cated on the side of the cabinet that will remain facing up if
the speaker is to be used on its side instead of upright.

Construction
Refer to Figs. 2. 6, and 7, and to the Parts List, as we go
through the assembly of the mini-SAFE system step-by-step.
Before we start, here are a few helpful hints.
The flat parts (sides, top, bottom, and partitions) can be
continued on page 106
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CHOOSING AN AUDIO CASSETTE-TAPE
for your deck used to be a fairly simple
affair—you went out and bought your
favorite brand of ferric-oxide tape, be-
cause that was all that was available.
Some years ago, things became a little
more complicated with the introduction
of chromium-dioxide tape. That formu-
lation offered improved high-frequency
response and a better signal-to-noise
ratio, but required a much higher bias
level than ferric-oxide tape. Soon, cas-
sette decks with two-position bias
switches to accommodate the two
formulations began to appear.

Now, with the addition of cobalt-
treated ferric and metal tapes, the
simple two-position switch of a few
years ago has given way to separate
three- and four-position bias and equali-
zation switches (yielding from nine to
sixteen different combinations of bias
and equalization), as well as con-
tinuously variable bias controls. And of
course, if you can afford them. there
are several new and expensive cassette
decks that, with the aid of a micropro-
cessor, will adjust their own operating
parameters to suit any tape you pop
into the tape compartment.

While those decks let you get the
best results from almost any tape, what
do you do if you have one of the less
costly decks with two-position fixed
bias and equalization switches? The
answer is simple: If you can’t adjust
your deck to match the tape, you
should pick your tape to match your
deck.

Consulting your owner’s manual pro-
vides very little help. Usually. the
booklet will list a dozen or more tapes
that are said to be compatible with your
machine. Compatible, maybe—but
hardly ever ideal, unless you happen to
know which brand of tape was used by
the manufacturer in calibrating your
machine when it left the production
line. To make matters worse, manufac-
turers of cassette tape have a habit of
changing or improving their tape formu-
lations without necessarily changing
the model number or trade name of the
tape. As a result, the type of tape that
worked ideally with your cassette deck
when it was new may no longer be the
best tape to use with that machine.

Frequency response

The specification that is of greatest
concern to most amateur recordists is
the record/playback frequency re-
sponse. Even among the so-called
premium tapes of the same formulation,

Epilavial CASSETTE

e

135m / 440ft.

HOW T0 CHOOSE
TAPE FOR YOUR

Finding a tape that is compatible with your deck

is easy, but finding one that is ideal is not. The

tests described here can be performed without expen-
sive test equipment and will lead you toward the

best tape for your particular machine.

different brands of tape will yield wide-
ly different overall frequency-response
curves. That is clearly shown in Figs. 1,
2, and 3: the graphs in those figures
show the frequency-response curves of
three high-quality ferric-oxide tapes.
Figure 1 shows the record/playback re-
sponse, at a recording level of —20 dB
(with respect to a reference (0 dB of 200
nanowebers/meter) for TDK OD tape,
while Fig. 2 shows overall record/play-
back response for Maxell XL-1S tape
tested on the same machine at the same
record level.

Finally, in Fig. 3 we see the record/
playback response for Fuji FX-/ tape.
All of those tapes were tested under
identical conditions on a Nakamichi
model 680ZX cassette deck—hardly a
bottom-of-the-line model. Yet, rather
significant differences in high-end re-
sponse are obvious from the curves. If
the user wants flat, extended high-end
response, the tape to choose (from
among those tested) is obviously the
Maxell XL-IS tape, with its +1.8-dB

output at 20 kHz. TDK @D ran a close
second on our test machine, with an
output that is up 1.1 dB at 20 kHz,
while the Fuji FX-I/, though by no
means an inferior tape. delivered a
—0.3 dB output at 20 kHz when used
with that machine.

In Figs. 1, 2, and 3, we deliberately
expanded the vertical scale so that each
division is equal to only 2.0 dB. That

RELATIVE LEVEL—dB

20 100 200
FREQUENCY—-Hz

1K 2K 10K 20
K

FIG. 1—OVERALL FREQUENCY RESPONSE
CURVE for TDK type OD tape. That response
curve was obtained at a recording level of
—20 dB.
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GASSETTE DECK

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

was done so that it would be easy to
distinguish small differences in output
at specific frequencies, But what about
the average hobbyist who does not own
or have access to expensive frequency-
response plotting equipment found in
hi-fi labs?

The answer is: Even without test
equipment of that sort, it is quite simple
to judge differences in overall tonal
balance or frequency response. One
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FIG. 2—FREQUENCY RESPONSE of Maxell
XL1S tape.

easy method involves the use of an FM
tuner. When an FM tuner is tuned be-
tween stations (with the muting circuitry
deliberately turned off), what you hear
has been described as random white
noise. It isn't white noise: it's white
noise modified by the de-emphasis net-
work built into your tuner. That net-
work attenuates frequencies above 1
kHz or so to compensate for the same
amount of high-frequency boost intro-
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FIG. 3—FREQUENCY RESPONSE OF Fuiji FX-1
tape.

RELATIVE LEVEL—dB

duced at the broadcasting end of the
chain. In any event, that random noise
signal can serve as an excellent test
signal with which to evaluate the fre-
quency response characteristics of a
tape recorder.

In checking the response of two-head
recorders, it is first necessary to record
a reasonably long amount of FM-tuner
noise onto the tape in question. Make
that recording at about a —20 dB record
level (as indicated on your recorder’s
VU meters or other level indicators).
Since it is not possible to monitor the
results instantly from the tape, rewind
the tape to the beginning and start play-
ing it back, alternating between the
original random-noise source (with the
monitor switch on your receiver or
amplifier set to source) and the recorder
version of the same noise (with the
monitor switch set to *‘tape™).

In making that test, it is extremely
important that the two loudness levels
be identical. It is not enough to verify
that *“‘by ear.” Rather, you should
attach a wideband AC voltmeter to the
output terminals of your amplifier (or
the speaker-output terminals of your
receiver) and adjust levels so that the
meter reads an identical value when
switching from ‘‘source’’ to “‘tape’ on
your tape monitor switch. If you do not
have access to a wideband voltmeter
(such a meter has a frequency range of
20 Hz to 20 kHz), you can rectify the
output from your amplifier (using a full-
wave bridge), and feed the resulting
signal to a standard voltmeter. While
that will not vield an exact voltage read-
ing, you will be able to compare and
match the relative levels using the
meter’s DC scale. Since the amplifier or
receiver is likely to have only one
volume control, use it to control the
original random-noise level from the
tuner section. Use the output control
on your tape deck to obtain the identical
level of output when listening to the
tape playback of the noise.

Using that method. even small tonal
differences are easily detectable. Some
practice may be required before you
can pinpoint just what the sonic dif-
ferences (where the peaks and valleys)
are, but it takes little or no practice to
determine accurately which of several
tape samples comes closest in overall
tonal balance to the original sound. To
verify that, we took a spectrum-analysis
photo of our reference noise signal
(Fig. 4) and compared it with the
recorded results obtained from two dif-
ferent tapes (Figs. 5 and 6). Superficially
all three noise spectrum photos seem to
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FIG. 4—SPECTRUM ANALYSIS of a reference
noise signal.

FIG. 5—THE REFERENCE NOISE was recorded
on the Maxell tape, and a spectrum analysis
was made of the result. That analysis is shown
here.

1 PREGUERLY

FIG. 6—ALTHOUGH THE SPECTRUM ANALYSIS
of the Fuji tape superfically appears similar to
those shown in Figs. 4 and 5, the recorded sig-
nal sounded less like the original than did the
Maxell tape.

be about the same: yet, when we listened
to the tapes., the Maxell XL-/S tape
(whose noise spectrum is shown in the
photo of Fig. 5) sounded more like the
original noise that did the competing
tape of Fig. 6.

The procedure used for three-head
tape decks is considerably simpler and
faster. Here, it is only necessary to flip
the source/tape switch on the deck itself
from one setting to the other, listening
alternately to the source noise-signal,
and then to the recorded version of it.

In making those tests on a three-head
machine that uses separate heads (as

opposed to the machine where the
record and playback heads are in a single
housing), it is important to check the
azimuth alignment between the record
head and the playback head. Most
three-head machines provide a simple
means for making that check and for
adjusting the azimuth if it is not perfect.
Incorrect azimuth alignment, of course,
will result in severe attenuation of high
frequencies, which might be incorrectly
attributed to the tape or tapes under
test.

Distortion

If a tape is slightly underbiased or
overbiased, the most profound effect
observed is a change in overall fre-
quency response. However, non-
optimized bias levels have an effect
upon distortion, as well. Almost any
tape can be made to have *‘flat” re-
sponse if you lower bias levels without
regard to distortion at mid-frequencies.
Referring back to Figs. 1, 2, and 3, third-
harmonic distortion for each of the
three tapes tested is as follows: Maxell
XL-1S, 0.5%; TDK OD and Fuji FX-1I,
0.29%. Note that while the third-
harmonic distortion for the Maxell tape
is nearly twice as high as the others, it
provided the highest output of 20 kHz
of all the tapes tested. All three tapes
have reasonably low distortion at the
0-dB record level (the level at which
those third-order distortion levels are
measured), since even 0.5% distortion
is inaudible to most listeners. What
does make an important difference in
choosing the right tape for your machine
is the so-called headroom, or the maxi-
mum record level, that can be applied
to the tape before reaching 3% third-
order distortion.

Figures 7, 8, and 9 plot third-order
distortion (vertical axis) against record-
ing level (horizontal axis). Surprisingly,
the Maxell XL-1§ tape had the greatest
headroom (+9 dB for 3.1% third-order
distortion) of all three tapes tested. The
results are shown in Fig. 7, while those
for the Fuji FX-I tape (+8 dB for 3.1%
third-order distortion) are shown in
Fig. 8: and the TDK OD tape (+7 dB
for 2.6% third-order distortion) is in
Fig. 9. One note about the test equip-
ment used to obtain those results:
While it is very accurate, it does have
one limitation—readings can only be
obtained at 1-dB increments. The
recording levels listed above are the
closest levels to the 3%-distortion point.

Once again, you can duplicate those
tests, although with somewhat less ac-
curacy, without expensive test equip-
ment. If you have a single-tone oscilla-
tor that can produce a mid-frequency
tone of about 400 Hz (1 kHz will also
work, as will anything from around 300
Hz to 1 kHz) and an AC meter with a
dB scale, then all you need to do is to
record progressively greater signal

levels onto the tape that you are testing,

If you do not have a single-tone
oscillator, the simple circuit shown in
Fig. 10 will serve. The circuit will gen-
erate some distortion itself; but since
we are interested in which tape is best,
and not the headroom for precisely 3%
third-order distortion, that distortion
will not affect the result. Also, the out-
put of that circuit is adjustable down to
1 volt, using the potentiometer. Verify,
with a meter, that the output is indeed 1
volt before you connect it to your tape-
deck’s input.

If your meter does not have a dB
scale, you can use Table | to convert
the voltage reading on your meter to
dB. To establish the voltage ratios,
use the **0-dB' point on your tape
deck’s meters as a reference. Note the
reading on your externally connected
AC meter. and then increase the signal
level in 1-dB steps until you are at a
record level of 10 dB, or even a bit
higher. You need the external meter,
because most tape-deck VU meters
read only to about +3 dB, or at most
+5 dB, whereas the recording head-
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0D tape is plotted against recording level
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FIG. 8—THIRD-ORDER DISTORTION for Maxell
type XL1S tape.
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FIG. 9—THIRD-ORDER DISTORTION for Fuji
type FX-1 tape.



FIG. 10—USE THIS CIRCUIT if you do not have a single-tone oscillator. Make sure to adjust the output
to 1 volt before connecting it to your tape deck's inputs.

room for the tapes you are testing may
well be above that. Don’t be concerned
if you peg the needles on your tape
deck’s meters—the meters won't be
destroyed.

Once again: In the case of two-head
machines, you will have to rewind the
tape and play back the recording. Count
the successive steps above 0 dB as you
hear them. At some point, you will hear
a clear indication or rising distortion
(the presence of 3% or more of third-
order distortion will be obvious). Record
the number of dB above 0-dB reference
where this occurs. and go on to the next
tape.

In the case of three-head machines,
as before., you can increase recording
level in 1-dB increments and listen to
the recorded results as you go, com-
paring the purity of tone of the source
signal with the tonal mix of the recorded
signal. You will probably detect a
change well before you reach 3% third-
order distortion, but again, since you
are interested in finding out which tape
is ‘‘best.”” and not the relative head-

room for precisely 3% distortion, it
doesn’t matter where you stop the test,
so long as you stop at the same level of
perceived distortion for each tape.

Dynamic range

Having established the maximum
recording levels of each tape for your
tape deck, you will want to find out
their dynamic range. The dynamic-range
capability of any tape is the difference.

in dB. between the maximum recording-
level and the signal-to-noise ratio (in
negative dB) for that tape. For ex-
ample. if a given tape has +8 dB head-
room at mid-frequencies and a signal-
to-noise ratio of —45 dB (below the 0-
dB reference). then the useful dynamic
range for that tape. at least at mid-fre-
quencies, is 53 dB.

In the case of our three tapes. the
signal-to-noise ratios are shown in the
bar graphs of Figs. Il-a (Fuji FX-1),
11-b (Maxell XL-IS). and 11-c (TDK
0OD). Adding the 8 dB of headroom
previously observed for the Fuji tape to
its 48.4 dB S/N ratio. we get a dynamic-
range capability of 56.4 dB. For the
Maxell tape it is 45.8 dB plus 9 dB of
headroom, or 54.8 dB. while for the
TDK tape it is 46.5 dB plus 7.5 dB. or
54.00 dB. (As mentioned above. the
maximum recording-level for the TDK
tape was set at the 2.6% third-order dis-
tortion level, while the maximum
recording-level for the other two tapes
in this test was set by the 3.1% level.
Because of that difference. an extra
15-dB was added to the headroom of
the TDK tape to make our comparison
fairer.) Thus. the Fuji tape wins out in
this parameter for this tape deck.

Again. you can measure S/N ratios
easily. using nothing more than the
mid-frequency tone generator (or the
circuit shown in Fig. 10) and the AC
voltmeter as before, Here however. it is
important that the AC meter be sensi-
tive enough to read the low voltage
levels of the residual noise that is
present during tape playback. If the
nominal output level from your deck is
1.0 volt (a typical figure) when playing
back a signal recorded at the 0-dB ref-
erence level. then your AC meter should
be able to read down to levels of 1.0
millivolt, or lower (1 mV is 60 dB lower
than 1 volt). especially if you hope to
read the S/N ratio with the noise-reduc-
tion circuits turned on. Note that the
signal-to-noise ratios we obtained in
Fig. 11 were obtained without the
benefit of any noise reduction.

To make the tests, first establish the

1861 H3GW303d

(=13
~



RADIO-ELECTRONICS

8

0
= () e e
ST okl IR
Sogiaiiah. o
ARG
-50
-60
-70
-80
-90

RELATIVE LEVEL—dB
RELATIVE LEVEL—dB
RELATIVE LEVEL—dB

-100

FIG. 11—THESE BAR GRAPHS SHOW the signal-to-noise ratios for the three tapes tested. Each
tape's dynamic range is found by adding its signal-to-noise ratio to its maximum recording level (see
Fig. 5).
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TABLE 2

Voltage ratio —dB
.01 40
.00891 41
.00794 42
.00708 43
00631 44
.00562 45
.00501 46
.00447 47
.00398 48
.00355 49
.00316 50
.00282 51
.00251 52
.00224 53
.002 54
.00179 55
.00158 56
.00141 57
.00126 58
.00112 59
001 60

0-dB reference level, recording a tone
onto the tape at that level. Then, turn
down the input level control all the way
and short the input terminals of the
deck to get a section of tape without
any signal. Don’t try to read the results
on a three-head deck while the no-signal
recording is in progress. In that in-
stance, treat the deck as if it were a
two-head machine, rewinding the tape
to the beginning of the **no signal™ por-
tion of the tape. (If that is not done, you
might read the recording bias-voltage as
“‘noise,”" which it clearly is not.)

If your meter does not have dB
scales. use Table 2 to determine the
S/N ratio in dB and then add the head-
room (obtained in the previous test) in
dB to get the useful dynamic range for
the tapes being tested. That method
does not take into account any
“‘weighting  curves”  (CCIR/ARM
weighting was used to obtain the results
shown in Fig. 11) but that is not a
serious shortcoming because we are
only interested in relative signal-to-
noise ratios. so that we can establish
which tape is best for a particular
machine.

Some mid- to high-priced cassette
decks offer continuously variable bias
adjustments in addition to the bias
settings provided by a three- or four-
position switch. If you own such a
machine, you can use the same mea-
surement techniques to establish the
precise bias levels for the tape of your
choice, instead of making the measure-
ment on several tapes to establish
which brand and type is best for your
requirements. Remember. however,
that a change of bias affects all of the
parameters that we have discussed: so
if you change bias to obtain a more uni-
form frequency response. be sure to re-
check distortion, headroom. and the
signal-to-noise ratio. Then you can
arrive at the best compromise bias
setting for your tape and machine. R-E
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To obtain the best possible performance
from your color TV set, the color video
stages must be properly aligned. Here
are step-by-step procedures on how to
do that alignment using a scope and a

sweep/marker generator.

Do it yourself

COLOR ALIGNMENT

IF AMPLIFIER

IN COLOR TV SETS, THERE IS A VERY
important stage that must be aligned—
the color bandpass and color takeoff.
In that stage, there are only two coils:
a single-tuned coil in the input (the
color takeoff) and a double-tuned trans-
former (the color bandpass), which
is really only a 3.5-MHz IF trans-
former!

This is the circuit that amplifies the
color signals after they have been
picked off in the video detector. In
that stage, the signals beat against the
45.75-MHz picture carrier and emerge
at their original frequencies of between
3.08 and 4.08 MHz.

Actually, this is a group of sideband
signals of the 3.58-MHz color carrier,
all of which must be passed or the color
will be wrong. That requires the proper
bandpass transformer. All sets have at
least one—you may find some that have
two bandpass transformers. It makes
no difference, any more than in an AM
radio with two or three I[F stages—the
alignment is similar.

A hill from two slopes

You want only the color signals. So
to obtain them from the confusion of
assorted frequencies at the output of
the video detector, just hook up a sim-
ple tuned transformer that passes only
the desired signals. (It's the same as
the process used to pick off the IF in
a radio mixer!)

But there's one problem: The color
band-limit signals in the IF are not at
equal amplitudes. That is because

! a
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FIG. 1—A COLOR BANDPASS CURVE. Two
opposite-slope responses—IF and color take-
off coil—give the needed “haystack curve.”

JACK DARR
SERVICE EDITOR

they're on the color slope of the IF
curve. A frequency of 4.08 MHz is
much higher than one of 3.08 MHz.
How do you get a nice symmetrical,
flat-topped hump-shaped curve out of
that?

Easy. You deliberately cause the
color takeoff coil to have an equal but
opposite slope. Figure | shows how
that is done. Figure l-a shows the
response of the IF, and Fig. 1-b shows
the response of the takeoff coil. In
this, the 4.08-MHz frequency is low
on the curve, while the 3.08-MHz fre-
quency is high on the response curve.
When you add the two responses
together you get a nice symmetrical
hump (see Fig. l-c), that is fed into
the double-tuned bandpass transfor-
mer. The output of that signal will also
be a haystack or a hump.

As you can see, the alignment of this
stage must be right to avoid unequal
amplification of the color sidebands.
There are several ways of obtaining
a suitable test signal.

One way is to feed in a swept signal,
centered at 3.58-MHz, with 3.08-MHz
and 4.08-MHz markers. That signal
can be fed into the video detector at
the same point at which the output was
removed for IF alignment. From here,
the signal passes through the video-
amplifier stages, and is taken off and
fed to the color stages just as a real TV
signal is. Figure 2 shows that hookup.

To observe the output curve, con-
nect the scope to the output of the
bandpass amplifier. It is connected to
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the grids of the color demodulators. (In
quite a few sets, this is the color con-
trol itself, an easy point to locate.)

At this point (and all the way through,
in fact) these signals are RF signals. So
you must use a demodulator probe on
the scope to see a curve. If your scope
doesn’t have a probe, you can build
one. Figure 3 shows a simple version
that can be constructed on a small
piece of perfboard, with a 50-ohm cable
leading to the scope. (Note—practical-
ly all new sweep generators provide
a demodulator probe just for this job.)

Video sweep modulation

The other way to obtain the band-
pass signal curve is to use video sweep
modulation (also called Chroma Sweep
Modulation in one TV set). You feed
a sweep signal into the mixer test point,
but this time you add a 45.75-MHz
picture carrier signal to it. Also, you
use IF color markers at 42.67, 42.17
and 41.67 MHz. In the video detec-
tor of the TV set. those frequencies
beat together to result in a +3.58 MHz
sideband signal just the same as with a
TV signal.

No matter which method you use,
the signal at the bandpass-output will
be the same haystack curve with band-
limit markers. The 3.58-MHz marker
must be in the center of the curve,
and the two band-limit markers should
be on the shoulders of the curve, as
shown in Fig. 1-c. The curve should be
symmetrical. Incidentally, although
you can hook up the scope and observe
the unbalanced curve of the color-take-
off coil, you usually won't have to. If
you can see the overall response curve,
you can adjust all three tuning adjust-

FIG. 2—THE SWEEP GENERATOR AND SCOPE connections for aligning color bandpass stages.

FIG. 3—CRYSTAL DETECTOR PROBE you can build yourself for use with any scope.

ments to obtain the desired shape. The
bandpass transformer tuning affects
the height and shape of the curve; the
takeoff-coil tuning has quite an effect
on its shape, especially on the tilt at
the top.

Finding color problems

When you obtain the curve on the
scope, you might see a curve similar to
that shown in Fig. 4. In this scope pho-
to, the 4.08-MHz marker is on a sharp
peak, the 3.58-MHz marker is halfway
down the left side and the lower-limit
3.08-MHz marker is down on the base-
line. (This set had very fuzzy color!)
The small marker on the right base-

line is a 4.5-MHz marker that can be
used, although it isn’t necessary.

In general, you can do something
like this: Peak the bandpass coils to
obtain some kind of curve, and then
adjust the color takeoff coil and band-
pass tuning to observe the correct curve
shape. Figure 5 shows the results. The
two markers on the shoulders of the
curve are the band limits. In Fig. 5, the
3.58-MHz marker has been turned off.
The small pip in the middle is from the
TV set’s 3.58-MHz oscillator. You can
almost always use it; the generator’s
3.58-MHz marker sometimes beats
with it, causing a slight smear.

Here, too, you may have to go back
over the adjustments several times
since they interact quite a bit.

Sound trap adjustment

One more trap needs to be checked—
a 4.5-MHz trap. usually in the input or
output of the first video amplifier stage.
Its purpose is to keep the 4.5-MHz
sound IF signal from passing through
the video stages to the screen. If it does,
it makes a fine-line beat signal in the
picture.

To set that, connect your cable to
the marker output of the sweep gen-
erator. Feed its output directly into the
set’s video-detector output. Connect
your scope to the video amplifier plate,
grid, etc., at a point past this trap.
Turn on the 400-Hz or 1000-Hz modu-
lation of the sweep generator. It will
be detected and appear on the scope as
an audio signal (see Fig. 6). (If you
want to, you can feed this signal into
the input of the last video IF stage;
sometimes that gives better results.)

Now, locate the 4.5-MHz trap, and
simply adjust it for minimum audio
signal, as shown on the scope. If the
trap is set exactly right, you may not

FIG. 4—CURVE BEFORE ALIGNMENT. Color on this set was very fuzzy.



FIG. 5—IMPROVED COLOR CURVE. After alignment, markers are in their places.

FIG. 6—SOUND TRAP ADJUSTMENT. This audio-modulated sweep signal is used.

see any audio signal. Detune it slightly
in either direction to see the audio sig-
nal. Some of those signals are sharp
enough so that you can actually get rid
of all the audio signal, leaving only a
straight line on the scope. You can also
turn up the marker gain control of the
sweep generator to make sure that you
have the trap set to the exact point.
Incidentally, you can use the same
method for setting any of the traps—
the 41.25-MHz sound trap, etc. Feed in
only the marker signal, with amplitude
modulation, connect your scope to the
video detector and tune the trap for
minimum displayed audio signal. This
method is considered by some to be

more accurate than using the whole
curve; I find that both methods work
very well.

Final checks

To familiarize yourself with these
adjustments, hookups, etc., try them
out on a TV that’s working right. Make
all the correct connections, then sim-
ply look at the curves in the various
places. Don’t move any of the align-
ment adjustments—this is very good
practice!

Common sweep problems

We've covered a lot of sweep-align-
ment problems, but here are a few

reminders. You run into these prob-
lems at regular intervals, so watch out
for them.

1. Incorrect bias. Symptom: no
response curve at all. This usually
means that the negative bias (in tube
sets: can be positive or negative
in solid-state TV's) is too great: the IF
stages are simply cut off! Test: Reduce
the bias and watch the curve. The bias,
as well as the sweep-generator output,
should never make any difference in
the shape of the curve—only in its
amplitude, as seen on the scope. Juggle
the RF output, bias and scope gain to
obtain the correct curve.

2. No curve but markers show.
That one is easy. The RF output con-
nection to the mixer test point has fal-
len off. Or it may be accidentally
grounded to a shield. Or you forgot to
turn up the RF output control of the
sweep generator. In some generators,
the video-detector connection may
also have fallen off. Recheck all your
connections.

3. Loops in the curve. Instead of a
straight baseline, with the curve rising
above it, you obtain something that
looks like a figure-8 showing the curve
and some of the markers. Cure: Re-
place the ground lead to the scope
probe. It has probably fallen off or
isn't making good contact. The loop
you see is a stray 60-Hz AC frequency.

Helpful ideas

In conclusion, here are a few help-
ful nuts-and-bolts ideas. Some of the
older scopes have good probes. but
they tend to be somewhat massive.
They are hard to hold when connected
to the tiny lances and test points. You
can often make a loop of test-lead wire
with stout clips on each end and tape it
to the body of the probe. Those wire
ends can be clipped to the chassis,
above the probe, to hold its weight.

For direct scope connections, con-
struct special test leads, using minia-
ture 50-ohm coaxial cable and minia-
ture test clips. Use terminal fittings to
match the input jacks of your scope.
Those test clips are much lighter
and easier to handle in the crowded
spaces found in the later-model sets.
Be sure to use the little slip-on rubber
insulators to keep the clips from being
grounded to the chassis.

Summary

We've tried to cover all possible
alignment procedures and problems.
Alignment work has been a bugaboo
to too many technicians in the past.
However. using the methods and tech-
niques outlined in this article, you'll
find that you can do a good job. even
with older equipment. The work won't
go quite as fast as with some of the

newer models. but it can be just as
accurate. R-E
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LIMIK

Bug your friends, office, or home. This
harmless insect-like gadget is a
sure-fire attention-getter.

MERRITT KEPPEL

V4

THE LIMIK IS A HARMLESS MEMBER OF
the species of electronic bugs...better
make that insects. Like many electronic
bugs it's sound-activated, but that’s 4
about where the resemblance ends. This 4
bug is intended to be seen and heard. ¢
The Limik has a definite insect-like
appearance and can be used as a conver- g
sation piece. a psychological ‘‘watch-
dog’’. or even as a noise-level meter in
the office. If you want to attract some-

one’s attention, just set the Limik down :‘LEG-
and watch what happens. A

The Limik responds to noise by turn- 9 NJ/2 TLOB2CP |  Ra+
ing on its audio oscillator for a brief 1 10 MEG
period of time. [t emits a sound similar 3 ot 7007
to a cricket’s chirp and its eyes—two ﬁ
LED s—light up. e

Its head is a miniature condenser aan 100K
microphone element and its tail is a v
piezoelectric sounder (see the Septem- L aMW—— 1V
ber 1980 issue of Radio-Electronics). RE
Its body is made up of a small PC board I0NEY

atop a 9-volt battery, and is supported
by four brass legs.
How it works

The circuit is divided into three sec-
tions: an audio amplifier, a comparator/ R12
timer. and an audio oscillator—all of ({hm““ 33K "‘m“/.?)
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which are somewhat interactive. Refer

% to Fig. 1. as we discuss its operation. ¢ 33K

= | The oscillator (output section) is the Al c6 RiD

z - S 3WIREMIC 4702 % 470

O | easiest to understand—it's a standard CONNECTION: (Yl 01 o =i

= | transistor multivibrator circuit, gated i ST "%.51 TR1 |

2 | when the output of IC1-a goes negative. M1 : i) L

i | The frequency of the oscillator is deter- P . 4 ;i

© | mined by R11-C6 using the formula: = "SEE TEXT.

g f=1.38RC : FIG. 1—ASTERISKS indicate components added for physical symmet mper across R8 effectively
e | where RI1=RI2 and C5=C6 to give a eliminates it from circuit. Connections for 3-lead microphone are sh er left
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symmetrical duty cycle. The values of
RI1 and C6 (33 kilohms/.01 uF) were
chosen to produce a frequency of about
2.2 kHz. the resonant frequency of the
piezo element, TR1.

When the oscillator is running, the
“‘eyes.”" LEDI and LED 2. are forward-
biased. and light. Resistors R9 and R10
develop a load for the oscillator and limit
the current to the transistors and
LED’s. Battery life is determined by the

length of time the oscillator runs—it
consumes the most power. If the Limik
is not triggered. current drain is negligi-
ble (less than 1 mA).

The circuit is designed to use ICI. a
TLO062CP dual low-power FET op-
amp, as an amplifier. comparator. and
timer, all in one. Let’s examine each
element of that section of the circuit
separately.

Amplifier: The output of the micro-
phone is amplified by IC1-b. whose gain
is determined by the ratio of R4:R2. In
the Limik. that gain factor is 500. With
no signal input, the output of ICI-b is
equal to approximately ¥4 Vi, a value
determined by resistors R7 and R3 and
IC1-b’s logic-high state.

Comparator: Under no-signal condi-
tions the output of ICl-a is at a *'logic-
high'" state because its non-inverting in-
put is at Y2 Vee+V;, (where Vp, is the
voltage drop across diode D1) and its
inverting input is at ¥2 V... Negative-
going signals at the output of IC]-b.,
if strong enough. will cause ICl-a to
change states. That gives a comparator

ect—if the input signal is not strong

wugh, nothing will happen: if it is.
ICI%a goes to a “‘logic-low’” state and
the timer phase of the Limik’s

Timer: As soon as the output of IC-a
changes state. its non-inverting input
is pulled to a level determined by
(R5/[R5-R6])V e + 0.6 volt—approxi-
mately 0.7 volt. The output of IC I-a will
remain low until the voltage at its invert-
ing input becomes less than that at its
non-inverting input. This is determined
by the time constant of R7, R3, and C3,
and is set at about 200 ms.

When the output of ICI-a returns to
its high state, C3 charges through R7
towards a state of equilibrium (where it
is neither charging nor discharging).
Equilibrium. however. is not obtained

€ 3-1/4 INCHES > | 3-1/4 INCHES >
| FIG. 3—TOP SIDE OF BOARD contains several traces necessary for
proper operation. Since board is not plated-through, those traces may be
replaced by jumpers.

FIG. 2—PC BOARD measures just 1.2 by 1.6 inches. A prefabricated board
is available if you do not wish to make your own.
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FIG. 4—LIMIK’S HEAD is at right; tall at left. Dashed line indicates con-

nection for 3-lead electret microphone.

PARTS LIST

All resistors Ya-watt, 5%

R1, R2—2000 ohms

R3, R4, R7—1 megohm

R5—100,000 ohms

R6, R8—10 megohms

R9, R10—470 ohms

R11, R12—33,000 ohms

Capacitors

C1,C2—1.0 uF, 35 volts, tantalum

C3, C4—0.22 uF, 35 volts, tantalum

C5, C6—0.01 uF, 25 volts, ceramic

C7—100 uF, 10 volts, electrolytic

Semiconductors

IC1—TLO62CP or equivalent FET-type 747
dual op-amp

Q1, Q2—MPSAB5 Darlington pair

LED1, LED2—MV-50 subminiature LED

D1—1N914 or 1IN4148

TR1—piezo sounder (Gulton 105-CFB or
equivalent)

B1—nine-volt battery

Miscellaneous: PC board, 2 or 3-lead elec-

tret microphone, holder for piezo sounder,

battery holder (Colectro No. 86 or similar),

3/s4-inch brass rod for legs, etc.

The following are available from MK
Enterprises, 8911 Norwick Road, Rich-
mond, VA 23229: complete kit, $18.95; PC
board only, $5.00; piezo element with
holder, $2.25; microphone, $2.00; TLO62CP,
$1.50; battery clip, $2.00. VA residents
please add 4% tax.

because C1 inhibits the process by try-
ing to charge itself to a state of equi-
librium. That effect, coupled with the
hysteresis effect caused by the offset
voltage of ICI-b causes the output of
IC1-a to gate the oscillator (Q1 and Q2)
for several seconds and a chirping sound
is heard from the piezo sounder. A one-
shot action prevents the tone emitted by
the sounder from retriggering the circuit
and prevents “‘feedback."”

The component values used in the
circuit produce a sound similar to a
cricket’s chirp. They may be changed, if
desired. to modify the sound. For good
performance, though. make sure that C3

FIG. 5—COMPLETED CIRCUIT BOARD. Piezo sounder is visible at left

and microphone and C7 at right.

MICROPHONE

WIRE
LEGS

CERAMIC
TRANSDUCER

FIG. 6—SIDE VIEW OF LIMIK. Legs are made of 3/64 brass rod bent as shown and splayed out to sides.

is no more than six times the value of
Cl. If less gain is desired. reduce the
value of R4.

Capacitor C7 stabilizes the battery
voltage. The TLO062N consumes only
about 150 pA (microamps) and the
microphone bias-current is about 700
uA. The nine-volt battery should last for
a fairly long time as long as the Limik
doesn’t chirp too frequently.

Construction

The Limik's components are mount-
edona 1.2 % |.6-inch PC board, which
forms the top of the bug’s body. Figures
2 and 3 provide foil patterns for the bot-
tom and top of the board. respectively.
but because plated-through holes are
not required. a single-sided board with
wire-wrap wire jumpers on the top can
also be used. An already etched and
drilled board is also available—see the
Parts List.

To give the Limik a symmetrical ap-
pearance. several components are add-
ed which serve no real functional pur-

pose. If you like, you can eliminate re-
sistor R8 without altering the Limik's
operation. Capacitor C4 is optional; it
can be added without seriously affecting
the quality of the sound.

Refer to Figs. 4 and 5 as you install the
components on the board. You'll find it
easier to start at the oscillator (tail) end
and work toward the front. All resistors
should be mounted vertically, with the
body of the resistor toward the outside
of the board and the bare lead bent over
toward the inside. That makes the board
visually appealing.

Because of the density of the board.
use a very fine-tip soldering iron and be
extra careful about solder bridges. Be
sparing with the solder.

After the resistors have been insert-
ed. soldered. and had their leads
clipped, the remaining parts can be in-
stalled in any order. (If you use jumpers
on the top side of the board. make sure
they're in place before you mount the IC
socket.)

Be sure to observe the polarities of



Cl. C2, C3, and C4. if used, as well
as those of the two LED's and D1. Also.
make sure that the two jumpers indi-
cated by **J"" are in place.

When all the on-board components
are mounted. it is time to install the
microphone and piezo sounder. First,
cut four 2-inch lengths of No. 22 solid
wire and strip the ends. (If the wires are
of different colors—say red and yel-
low—they’ll enhance the appearance of
the Limik.) Solder the red wires to the
positive battery and microphone pads.
and the yellow wires to the negative
ones.

Connect the battery leads to the ap-
propriate terminals on the battery clip
and install capacitor C7 across them.
Again, watch the polarity.

The original Limik used a 2-terminal
microphone. The red wire from point
“*M2"" was attached to the mike's posi-
tive terminal, and the yellow one from
point “*“M1'" to its negative (case) termi-
nal. If you use a 3-terminal microphone.
connect the mike's red lead to +V (point
“*M2"). its audio lead to "*M1°7". and its
ground lead to —V.

Form two lengths of No. 22 solid wire
as shown in Fig. 6 and connect them to
the piezo sounder. The original Limik
used a ‘‘naked’ sounder that was
mounted in a Molex holder. The one you
use may have a case. and the wires can
be threaded through the holes in the
“*ears’’ for added support. The other
ends of the wires are soldered to the PC
board as indicated in Fig. 6.

Checkout

Before you attach the battery clip to
the PC board. it's a good idea to check
out the circuit to make sure that it
works. Now is a good time to make
other last-minute adjustments—such as
the height of the “‘eyes™ (about 0.2-
inch)—too.

Plug IC1 into its socket and then slipa
9-volt battery into the clamp and con-
nectors. When you make a noise (whis-
tle. clap your hands. shout...) the
LED’s should light and you should hear
the Limik chirp.

If nothing happens. first check to see
that everything—including the bat-
tery—is inserted properly and in its
proper place. Make sure that you've sol-
dered all the points necessary. and if
you're using jumpers, that they are in
place.

You can verify the condition of the
LED’s by temporarily bridging a 1K re-
sistor from their cathodes (banded ends)
to the negative battery terminal. That
should cause them to light.

If the sound from a *‘naked’ sounder
is raspy. or erratic. check its mounting
in the holder. The contact pins may need
to be bent to provide more pressure.

Finishing up
When the circuit is working properly.

clip or file the leads on the foil-side of
the board as short as possible. Again.
check for proper operation.

Now. referring again to Fig. 6. form
the legs from two 6-inch lengths of ¥i6-
inch brass rod. Insert them from the bat-
tery-side of the holder up through the
PC board. Solder the legs firmly to the
PC board (bottom and top. if possible)
and adjust them so the Limik's body is
parallel to whatever surface it stands on.

With that. your Limik should be com-
plete. Have fun—but don’t let it “*bug’"
vou. R-E

HI-FI CX DECODER

continued from page 46

millisecond attack time and a 30-milli-
second decay time, to handle high-level
transients, consists of C4, R15, RI6,
and Q3. The output of Q3 feeds into
summing amplifier IC2-c through R17,
where it joins the gain-control signal
that is summed through R18. Op-amp
IC2-c and transistor Q4 make up a volt-
age-to-current converter, and the col-
lector of Q4 supplies the control current
for the left- and right-channel transcon-
ductance amplifiers.

The LED-indicator circuit consists of
a dual-element (red and green) LED
driven by two voltage comparators
(IC4-b and IC4-c). When S2 is in the
OFF position, the LED’s common
cathode is unconnected: when S2 is ON.
the common cathod is grounded. The
comparators’ reference voltages are de-
rived from the +15-volt power supply
through R49, R50, R51, and R52. The
reference voltages are slightly higher
and lower than 5 volts, which is the DC
voltage that should appear at TP1 when
a 0-dB reference signal is supplied to
the expander. For low-level signals
where the voltage at TP1 is less than 5
volts, IC4-c supplies a current through
R353 to the green element of the dual
LED, causing it to light. For signals
where the voltage at TP1 is exactly 5
volts, IC4-b supplies a current through
R54 to the red element of the dual LED,
causing it to light. Since, at that voltage,
both elements of the LED are lit, the
LED will glow with an orange color. If
the voltage at TP1 slightly exceeds 5
volts, the voltage from IC4 is cut off,
leaving just the red element of the LED
lit.

That concludes the theory section of
the CX expander. A foil pattern for the
single-sided PC board required is
shown in Fig. 4 for those of you who
want to be ready for the construction
portion of this article, which will appear
next month. R-E

Measure
capacitance

fast and

accuratel

e with the
autoranging

B&K-PRECISION

LN

Model 820 $185 (not shown)

The 830 offers features that are tough
to match at any price, such as 0.1 pF reso-
lution, large 3'2-digit LCD display and fuse
protection against charged capacitors.
Basic accuracy is 0.2%, much greater
than the tolerance of most capacitors.
Measurement range extends to 199.9 mF.

Simplicity of operation is another
strong suit for the 830. For checks limited
to a narrow value range, the “range hold”
capability can lock the 830 onto one range
—an added time saver. This feature, along
with its fast reading time, makes the 830
especially valuable for incoming
inspection applications.

For applications suited to manual
ranging, B&K-PRECISION offers the
LED readout 820 at an even lower cost.

With either B&K-PRECISION
C-meter you can, measure unmarked
capacitors. .. verify capacitor tolerance....
measure cable or switch capacitance. ..
match capacitors for critical applications
...measure complex capacitor networks
... set trimmer capacitors.

Call toll-free 800-621-4627 for the
name of your nearest distributor and
see why B&K-PRECISION is the leading
supplier of digital capacitance meters.

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 « 312/889-9087

L
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Intl. Sis., 6450 W. Cortland St., Chicago, IL 80635
Canadian Sales; Atias Electronics, Ontario /
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HOBBY CORNER

A winner of a circuit to keep any young person amused.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

WITH THE HOLIDAY SEASON ALMOST
upon us, this seems as good a time as
any to close down the idiot box *‘con-
test.”” Those of you who are regular
readers of this column know that we
have been looking for circuits that have
no useful purpose, yet put on an inter-
esting visual and/or audio show—they
just seem to do a lot. The idea is to
build one or more of those devices and
install them into a box that youngsters
could use as a control panel of an
imaginary space ship. or in some similar
way. Just the thing if you need a *'dif-
ferent’” last-minute gift for some young
person.

While I have not counted how many
circuits have been sent in. I can assure
you that there have been a great many.
You have seen some of them here over
the past few months, and I'll show you
others from time to time, although the
competition is closed. By the way.
even though the contest is over, if you
come up with a good one. be sure to
send it in and let us have a look at it.

For now. however, here is the *‘win-
ner.”’ I will admit that the call was a
close one. In fact, it was a four-way tie
nearly until the end. The honors must
go to MSGT Jerry Duke (APO New
York) for the circuit that follows.

Jerry’s entry is shown in Figs. 1 and
2. He uses a CD4060 oscillator/divider
to drive the rest of the circuit. That IC
drives a 74154 demultiplexer, the out-
put of which is latched by four CD4044
quad R-S latches. The output of the
latches are displayed on an array of
LED’s that are arranged to spell out
anything you wish. For good measure,
Jerry throws in an XR2242 long dura-
tion timer to add appropriate (or in-
appropriate) sound effects.

One way to arrange the LED’s is
shown in Fig. 2. Each array is made up
of from two to four LED’s. The arrays
are wired into the main circuit at the
points indicated. You can arrange the
LED’s to spell out anything you wish,
of course.

Those LED’s do not just turn on and
off. The circuit goes through 16 cycles.
On the first cycle, the first array is lit;
on the second cycle, the first and second
arrays are lit, and so on. While the
lights are going through their paces. the
time constant that determines the fre-
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quency of the XR2242 is being changed
by the CD4060. The result of that is 2
varying whooping and wailing sound
that accompanies the LED patterns.
All-in-all, Jerry's circuit is just right

for the idiot box: it is fascinating, yet
useless! Thanks to him, and all of you
for sharing your ideas.

Sidereal clock

Back in the August 1981 “*Hobby
Corner,"" | told you about H.C. Gern-
hart's search for a sideral clock circuit.
It seems it wasn’t astronomy that [ had
forgotten—just logic! Alan Gee (Sunny-
vale, CA) tweaked me gently about the
fact that the clock must run faster than
a normal clock.

He. and a couple of other readers,
called attention to an article in the July
1976 issue of Sky and Telescope maga-
zine. That article includes a schematic
and description of a sidereal clock that
looks quite good. It is highly accurate,
and does not appear too difficult to
build.

The basic idea behind that. and most
other similar clocks, is to supply an
extra timing pulse periodically to a

continued on page 78
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SABTRONICS NOW OFFERS

o
abtr® ONIG=

AN ENTIRE RANGE OF TEST
AND MEASUREMENT gf%=""

advertised is ready
assembled and factory

INSTRUMENTS AT LOW LOW PRICES ‘W&

. Sabtronics SUPERSCOPE
Model 9005 at super low
price

Features:

# Sharp clear 3" CRT

# Lower threshold triggering: less than
/2 division at 5SMHz

# Sharper focus especially at high
frequencies

# Fiberglass pcb

+ Colour coded input terminals

b arl\l:‘dHa usable response to beyond
SMHz

Specifications:

® Usable bandwidth DC to 5MHz plus

® Vertical deflection sensitivity: 10mV per division

® Horizontal deflection sensitivity: 500mV per division

® Time base sweep frequency: 10Hz to 100KHz in 4 ranges s l]u
@ Synchronisation: intemal and external
@ Size: 202(W):x160(H)=308(D) mm

© Weight: approx. 3.8 kg

Features: Low cost Function Generator
¥ Wide 1Hz to 200kHz frequency range Model 5020A
# Sine, square, triangle and separate
TTL square wave output
¥ Continuously variable output to
10V P-P
+ Frequency sweepable over 100:1
range
# Short-circuit proof outputs
w Venier frequency dial with fine
adjustment control

Specifications:

@ Frequency range: 1Hz to 200kHz in five overlapping decade ranges.

® Waveforms: Sine wave: Distortion <19% from 1Hz to 100 kHz;
<3% from 100kHz to 200kHz

® Square wave: Rise/fall time <250nsec. Symmetry <98%

® Triangle wave: Non-linearity <1% to 100kHz

@ Output: Impedance: 600(2 short-circuit proof. Amplitude
(continuously variable): 10V P-P open circuit; 5V 'P-P into 60001 00
max. Low Level: -40dB of high output. TTL square wave: =10 std.
TTL loads

° Sweep input: Impedance: 27k(}. Range: >100:1. Input voltage:
Up to £10V.

AUTORANGING DMM Model 2040 with
10 amps current measuring capability

This is a very sensitive, general purpose instrument which
provides the facilities and quality required by today's electric/
electronic technicians and engineers.

Specifications:

@ Display: Numerical display: 3.5 digit LCD, maximum reading
1999. Unit and sign: mV, V, mA, A, (1, K1, AUTO, BATT,
ADJ, LO, -, AC

® Range selection: Autoranging on VOLT and OHM

® Polarity: Autopolarity, (-} sign when minus, (+) sign is
implied and is not shown

@ Battery wamning: LO BATT sign

® Sampling rate: Two times per second

® Power consumption: 5SmW typically

® Power supply: Two 1.5V batteries, type UM-3 or AA

@ Battery life: 300 hour continuous operation

@ Overload protection: One 3A 600V, BBS type fuse and
one 0.3A 250V, 5:<20 mm fuse for OHM and mA ranges

@ Operating tenmrature and humidity: 0 to +40°C, less than

S 8%
D0 e Zeroadjustment: Zero adjustment by ZERO ADJ.
Keyswitch
@ Low power OHM ranges: For in-circuit resistance

| | measurements at voltage levels below 0.33 volts

Features:

v Easiest operation: AUTORANGING SYSTEM requires no range selections

¥ Easiest reading: Automatic indications of units, signs, polarity, decimal point,
overrange and battery waming

% Low battery consumption of 5mW: 300 hour continuous use with two 1.5V batteries,
type UM-3 or AA

# Difference Measurements: This instrument can be used like a galvanometer

¥ Ultimate Portability: Actualized light weight and compactness in excellently designed
ABS cases

We also have many other products. Contact us for our full catalogue.
Ordering Information:

Domestic: Shipping and Handling, add 10% of purchase up to $100.00. add 5% on orders

over $100.00

For orders call: (813) 623 2631 9AM. 0 5PM. ES.T

We accept Master Charge 3 i

Overses orders: Add $25.00 for all instruments except Modsl 9005
ask us for a list of our overseas distributors.

o Sales tax

e: Add $65.00 or

Give your computer test and

Features:

1 9-digit resolution for more precise
readings

7= Excellent 30mV sensitivity up to
1GHz

3 switch selectable gate times

# 10MHz crystal controlled time base
for greater accuracy

¥ 2 separate inputs for added
versatility

% Front panel sensitivity control

Specifications:

Interfaceable DMM Model
2020 MP

Features:

#r 0.1% basic DCV accuracy

¥ 10 amps current measurement

¥ 31 ranges and 6 functions

# Hi power and Lo power Ohms

# Unique touch and hold capability**

¥ Battery or AC operated***

¥ Interface for most popular computers
included

Specifications:

® 3'/: digit large 0.4" LED readouts

® Automatic decimal and minus (-) sign

e ACV frequency response: 40Hz to
40kHz on 200mV, 2V and 20V ranges

@ Overload protection: 1200V (DC+AC
peak) on all voltage ranges

**CRT not included

***Batteries or AC adaptor optional

t cupabilities by S 00
using our interfaceable Model 2020 MP DMM.

1GHz 9-digit Frequency Counter
Model 8000B

® Frequency range: Model 8000B: 10Hz—1GHz in 3 ranges. Model
8610B: 10Hz—600MHz in 3 ranges

@ Display: 9-digit 0.4" (10 mm) LED with automatic decimal paint;
separate LED gate activity indicator

o Resolution: 10MHz ra

23

600MHz for

nge: 0.1Hz with 10s gate time. 100MHz range:
1Hz with 10s gate time. B00MHz/1GHz range: 10Hz with 10s gate time
c Sentitivity: <20mV ms, 10Hz—100MHz; <30mV rms, 100—-600MHz;
<35mV ms, B00MHz—1GHz
B o Input impedance: Input A—1M(1/100pF. Input B—500 nominal
“*Model 8610B @ Time base: Frequency: 10MHz. Setability =2ppm. Temperature stability:
+1ppm from 0 to 40°C.

only $169.00 e Gate time: 0.1 second, 1 second, 10 seconds switch selectable.

Solderless Breadboard

Model 3565

Features:

# 3 terminal strips 5 distribution strips

% Aluminium plate

¥ Size: 200x175x8 mm actual area

of breadboard

¥ Silver-plated contacts
# Accept all DIP size including RTL,
# DTL and CMOS devices
# Interconnect with any solid 20 to
29AWG (0.3—0.8 mm) wire
— ¥ Breadboard elements are mounted
) on ground plane, ideal for high
ik frequency, high speed and low

noise circuit
Other models also available.

Low Cost

Handheld DMM

Model 2038A

Features:

¥ 3'-digit LCD display

i 0.6% basic DCV
accuracy

¥ DC voltage: 1000V

¥ AC voltage: 750V

w Input impedance: 10M{1

¥ Low battery indicator

# High impact ABS case

¥ AC/DC current: 2 amps

¥ Overload protection

+r 2000 hours battery life

# Auto zero $89 00
u

Logic Probe Model LP-1
Features:

+r Input impedance: 100K}

# Operating frequency: 10MHz

¥ Min. detectable pulse width: 50nsec.

¥ Input overload protection: £50V
Cont.

¥ Power requirements: 5 to 15V less
than 30mA.

¥r LED indicator for Hl and LO

sabtronics

INTERNATIONAL INC.

Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610 USA

Telephone (813) 623 2631
Telex 808 700 sab tpa

CIRCLE 83 ON FREE INFORMATION CARD
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continued from page 76

standard digital-clock IC. It seems that
if an extra pulse is provided after every
365th regular pulse. the clock will differ
from sidereal time by less than a minute
a year. While additional circuitry can
be added to increase the accuracy. the
small difference should not be a prob-
lem for most applications.

Paul Beckman (Texas A&M Uni-
versity) and Bob Schalk (Clearwater,
FL) both sent in good looking designs
that they developed themselves. Space

doesn’t permit showing them here. but
Paul makes the point that provision
should be made for a battery back-up in
case of a power failure.

Thomas Troutman sent us some
helpful information and also said that
by the time you read this he will have
available clock Kkits and assembled
units. You can contact him at Antares
Electronics. PO Box 32802. Phoenix.
AZ 85064.

Thanks to all of you for helping out.

Catching up with the mail

The mailbag has been unusually
heavy the last few months. and I want

ADMANCE 1S PROUD
TO INTRODUCE

Non-Linear Systems

High Quality Oscilloscopes
Backed by
A Two-Year Warranty

*[Exception: model M5-230 s shightly deeper, at 86", and heavier, at 36 Ibs.).
VERTICAL DERECTION TME

MODE LANDWIDTH FACTOR BASE

W0 0V 'l)n; mﬂv 0.05s SQIEI l;;l;?ﬂdv
i s s T
M-S 15MHz lﬂn:’llwﬁv 01 25?:!'::; Sec.

THE TEST EQUIPMENT
SPECIALISTS

' 800-223.0474
F - .
54 WEST 45th STREET,

NEW YORK, N.Y. 10036 212-887-2224

Call For
Special Introductory
Price Offer

Non-Linear Systems’ trio of mini-
scopes are accurate, affordable,
portable. And there’s one to match
nearly every budget and need.
Standard features on all models
include an input impedance of 1
megohm with 50 pF; maximum in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or — selectable;
graticule (4x5 division of 0.25”
each); dual power sources operat-
ing either internally from recharge-
able lead acid batteries or external-
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (29”H x 6.4"W x 8.0”D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

2 [R5
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The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 Ib. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers.

The new Touch Test 20 D M M features:

» Built in temperature measurement (including probe;
F* and C°)

e Capacitance measurement

. Dd}:’ollage (200 MV = 1000V)

e AC Voltage (200 MV — 1000V)

o DC Current (200 pA —10A)

® AC current (200 pA — 10A)

o Resistance (200 {1 — 20Mf)

= Diode Test

to thank each of you who has sent in a
suggestion or question. I especially
enjoy seeing those solutions to other
readers’ questions—you come up with
some good ones. Thanks for taking the
time to write.

For those of you who enclosed self-
addressed. stamped envelopes and are
looking for direct responses. please be
patient. In addition to the increased
mail, I am still having trouble catching
up because of a recent change of
address. Eventually I will get caught up
with everything. (Well. I can dream.
can't [?)

Remote flash trigger

Many of you have written to say that
the light-activated SCR (LASCR) used
in the slave-flash circuit (July 1981) is
no longer stocked by Radio Shack.
Palmer Swails (San Antonio, TX) wrote
to let us know that a suitable replace-
ment is available from Solid State Sales
(PO Box 74D. Somerville. MA 02143).
Their toll-free telephone number is
1-800-343-5230.

While we do try to keep things as
current as possible, you should be
aware that considerable time may elapse
between the development of a circuit,
my write-up of it, and its appearance in
your copy of Radio-Electronics. Oc-
casionally, unanticipated changes will
take place. In such a case. do what
Palmer did—he just called the toll-free
numbers of our advertisers when he
could not find the part locally.

Reader requests

W.D. Ennis of Idaho Falls. ID is
looking for a circuit to measure the
velocity of a bullet. That would be
handy for those who load their own
ammo.

Leonard Eisner of New York, NY
needs a circuit that will turn on an LED
at 9 volts, and turn it off when the volt-
age falls below that point. He wants the
device to be safe up to at least 15 volts.
I'm not sure what he wants to use it for,
but what can you come up with?

Lester Jernigan of Jacksonville, FL
wants to expand the bandwidth of his
oscilloscope. Short of a major rebuild-
ing job. do you know of anything that
will convert the signal down in fre-
quency and will also provide a useful
display?

Ward Pearce of La Grange. GA is
looking for a way in which he can dis-
play all eight ignition patterns in parallel
on his scope.

Donald Carter of Cincinnati, OH is
looking for a way to make a bank of
potentiometers programmable. That
would be useful for music synthesizers
and other sound generators—it often
takes a long time to set the controls on
those for exactly the sound you want.
Any help on this one? R-E



Now you can have the
one scanner you've always
wanted—a no crystal, fully
synthesized hand-held
scanner. ['he incredible,
new, Bearcat 100.

Push button programming.

The new Bearcat 100 works just like
the full size, no crystal Bearcat Scan-
ners. Push button controls tune in all
police calls, fire calls, weather warn-
ings, and emergency information
broadcasts, the split second
they happen. Automatically.

All the features you want.

16 channels for storing

© 1981 Masco Corp. of Indiana

Introducing
the first no crystal hand-
The Bearcat 10

eld scanner.

channel access. Even a lig-
uid crystal display. Flexible
antenna, earphone, AC
adapter/battery charger and

frequencies. 8 band coverage—
including high, low, UHF and “T”
public service bands; both the 70 cm
and 2 meter amateur bands; plus, for
the first time ever, both the military
and federal government land mobile
bands. Both automatic and manual
search, lockout, scan delay, direct

CIRCLE 47 ON FREE INFORMATION CARD

carry case are included.

Your Bearcat Dealer wants
to hand you an earful.

See your Bearcat Dealer now for a
demonstration of the amazing, new
Bearcat 100. Get complete informa-
tion abour the world’s one and only
hand-held, no crystal scanner.

L_....w_. Electra Company

Division of Masco Corp. of Indiana
300 East County Line Road
Cumberland, Indiana 46229
International Business Office
Suite 102, 1828 Swift

Morth Kansas City, Missouri 64116

®
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COMMUNICATIONS CORNER

FM for CB: Won't they ever learn?

HERB FRIEDMAN, COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

CITIZENS-BAND OPERATORS AND THE FCC
have been at odds since the inception of
the service. The problem, at least as
seen by the FCC, is that the public has
refused to fit the mold of an “‘uplifted™
citizens’ radio-service. Instead, the re-
sult has been a new class of lawbreak-
ers, with more unlicensed CB’ers now
using the service than ‘‘legals.™

Do you think that anyone has learned
anything from our CB version of
Prohibition? Probably not. judging from
the contortions that the FCC’s European
counterparts are now going through in
an attempt to hold off those who want
an ‘‘unrestricted”” CB service on the
Continent. The contention this time,
though, is over an interesting technical
variation—a CB service using FM.

The first reaction to FM for the CB
service is approval. After all, FM
would reduce impulse-noise inter-
ference, greatly increasing the ‘‘effec-
tiveness’’ of CB communications. In
fact, using FM for the U.S. CB service
had once been considered and recently
the idea has been revived because of
the European interest.

But is FM really an improvement for
CB? Consider the reasons behind the
European interest in FM-CB. European
manufacturers, who have always pre-
ferred a protected market for their
products, are trying to avoid the fate of
the U.S. CB industry—which, although
initially successful, was eventually
wiped out by the imports. The feeling
among the Europeans is that, since the
Asian manufacturers are currently
producing AM transceivers for the
U.S. market, they are unlikely to retool
their facilities to produce FM units for
the much smaller European one.

That, however, has nothing to do
with the question of FM's benefits. For
an answer, you have to consider
whether or not FM really improves the
effectiveness of the service—and it all
depends on who is defining the term
“effective.”” It appears that the European
officials equate effectiveness with
short range—European output-power
levels are unusually low. In fact, the
Dutch originally permitted a maximum
output of only 0.5 watt, AM. Because
of that, the signal range was next to
useless, and the system bombed. Finally,
in an attempt to prevent the high-power

bootlegging that occurs here, the Dutch
instituted a 40-channel FM-CB service
with a maximum output of 2 watts. Un-
fortunately, many Dutch CB'ers are
studiously avoiding that service.
Elsewhere in Europe, CB’ers have
shunned FM like the plague. Tune
across |1 meters in France and you'll
notice that the band is bursting with
AM. The same holds true in Germany.
In fact, if you get stuck anywhere in
Europe and call for assistance using
AM, you’ll probably raise someone.

Capture effect

Why the opposition to FM? Simply
because it does not work for CB. One
of FM’s strong points is the capture
effecr—the ability of the strongest sig-
nal on or near the frequency to wipe out
completelv any weaker signal. Tech-
nical experts claim that because of the
capture effect FM enjoys sharply re-
duced interference from co-channel sig-
nals. While a co-channel AM signal

with only 1/100 of the strength of the

other can cause considerable inter-
ference, even poorly designed FM de-
tectors have no problem in locking onto
signals in the presence of co-channel
interference as much as 1/10 as strong.

But that is precisely what the Euro-
pean CB’ers object to. They claim that

using FM they cannot hear *‘breakers,”
and that distant emergency signals can-
not avoid being *‘killed”" by the capture
effect. making 11 meters useless.

FM is easy

What about the hope that an FM-CB
system will remain immune from foreign
competition for a long time? That hope
is based on the belief that the conver-
sion of American transceivers (as all
AM transceivers are called in Europe,
regardless of their place of manufacture)
to FM at a reasonable cost will be im-
possible until new IC’s are developed.
However, that IC is already here.

Figure 1 is a schematic for an FM de-
tector that can be added to any AM re-
ceiver with a 455-kHz IF. The circuit
originally appeared as a ‘‘weekend
project’’ in the March 1981 issue of
Ham Radio magazine. It can be built on
a piece of perforated board not much
larger than two postage stamps.

The heart of the circuit is an MC1358
IC. It was originally intended for use in
TV-sound circuits, where the transmitted
FM-deviation is 25 kHz. It also works
well for NBFM (Narrow Band FM).
The device contains an IF amplifier, an
FM detector, a limiter, and an audio
preamplifier. Alignment could not be

continued on page 82
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NOT HAVE ITS OWN RESONATING CA-
PACITOR ACROSS THE PRIMARY, C2
MUST BE ADDED, THE VALUE OF WHICH
VARIES DEPENDING ON THE TRANSFORMER.
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“You
fix TV’...
what brand
shouid |

You're on the spot.

Any set you tell your
customer about has a
chance of failing sometime.

But though we’re not
saying we're perfect, we'd like
you to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis,
failures are easy to handle.

get:

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you'll
be ready.

RCA has more than
500 parts distributors
nationwide. We have this
large network because we
don’t want you to have to
wait too long for parts.

We also keep your
inventory expenses lower by
using components instead of
modules, in most circuits.

,, We know your

customers think you’re
responsible for everything
about their sets.

Good and bad.

And that’s why we here
at RCA are doing everything
possible to make sure that
when you finish a service call,
everybody’s smiling. Your
customer’s happy with your
recommendation.
And you're still the
expert.

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For your free subscription to RCA COM-
MUNICATOR, our magazine of news and advice for
service technicians, write RCA, Dept. 1-455, 600 North
Sherman Drive, Indianapolis, IN 46201;

CIRCLE 49 ON FREE INFORMATION CARD
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IMPROVE
SHORTWAVE| [COMMUNICATIONS CORNER

RECEPT'ON . (.T)f:fflrr:;f:;._frmr:-lprri;m 81')f =
FOR ONLY $23.95!| tanstormer for the “cieanest” audio

output from a received signal or a tone-

E.O.C. ANTENNA & BOOSTER| modulated FM signal-generator. In

fact. most inexpensive AM signal-gen-

*Eliminates Costly Antenna Installation i erators have so much FM modulation

*No Extra Tuning that you can use an AM test-signal and

*Low Power Consumption ) adjust the transformer for the least-dis-

*No Grounding Required g \ torted sound between two peaks of a
eHigh Efficiency » high-level (but distorted) tone.

You can convert the transmitter sec-

ONE tion of a transceiver using standard

YEAR techniques. (Editorial note: FM is illegal

GUARANTEE

for CB use in this country. The conver-
sion mentioned is for use by licensed
radio amateurs in the appropriate
amateur bands.) The whole project
should not cost more than $25.00.

For you amateur-radio operators
itching for something to build, con-

ONLY
$23.95

Postage Paid
Two Week Delivery

R R e s ———| sider converting an unused CB trans-
Efitrggﬁigﬁgiasmagﬂ;JECP"'J ) ceiver for 10-meter FM. For amateur Support the
) y 1 use. FM works well. FM is essentially =
g noise free, and the capture effect is an MorCh Of Dlmes
name asset on the 10-meter band because the E——BIRTH DEFECTS FOUNDATION NS
Sddieas “*breaking’’ procedure is not a problem
for an experienced operator who is
city state zip already used to pausing for a second or
two before transmitting. The conver-
NJ residents add 5% sales tax. sion shouldn’t take more than a long
CIRCLE 78 ON FREE INFORMATION CARD weekend to complete. A

W prccision €
Microcomputer-Controlled
Autoranging DMM model 2845

= Computer stabilized accuracy to 0.1% = Long life, high reliability
= Auto-perfection Four hermetically sealed reed relays perform
Selects range for maximum resolution range switching with virtually no contact wear.
= Audible continuity indicator Microcomputer intelligence
Built-in audible tone generator Designed around 4-bit microcomputer. Analyzes
= G-MOV overload protection stored data and range that provides greatest
Provides AC and DC voltage range protection to display resolution. Program memory capacity
1000 VDC or AC peak 1024 x 8 bits of ROM supported by 48 x 4 bits of
= Shielded in RF fields data memory RAM
Accuracy maintained in RF fields

... in stock and available for immediate delivery.

Dual Trace 5" Sweep/Function Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
Model 1479A Model 3020 Model 5208 Model 820

|5 6
5

Buy any of these instruments and get a FREE Bonus Gift!

aurprices TOLL FREE Fom ety
5(800)645-9518 e 2

in N.Y. State call (516) 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 COD's extra




THANDAR’S

COMPLETE PORTABLE
TEST BENC

MULTIMETER

TM354 34 Digit
® DC Volts : TmV to 1000V @ AC Volts : 1V to
500V AC rms @ DC current : 1uAto 2A
@ Resistance : 101 to 2M( @ Diode Check
@ Basic accuracy : % (0.75% of reading
; 1 digit) ® Battery life : Typically 2000

ours

SC110 SINGLE TRACE LOW POWER 2" DSéILLDSCOPE

This truly portable oscilloscope, the only British product to win a Gold Medal at the
1980 Brno Trade Fair, boasts the following specification: ® Bandwith : DC to 10MHz
® Sensitivity : 10mV/div to 50V/div ® Sweep Speeds : 0.1usecs/div to 0.5 secs/div
® Power Requirements : 4 to 10V DC from 4 'C' cells or AC adaptor @ Size and weight : -
265 150 x 40mm; B00gms excl. batteries

TM351 34 Digit
® DC and AC Volts : 100uV to 1000V (750V AC rms)

® DC and AC current : 100nA to 10A (20A for 10 secs)
® Resistance : 100m(} to 20M(] @ Diode check @ Basic
accuracy : * (0.1% of reading + 1 digit) @ Battery life : up to
4000 hours

FREQUENCY ;
METERS

TF040 8-Digit LCD

® Frequency Range : 10Hz-
_ 40MHz (to 400MHz with TP600)

@ Sensitivity : 40mV rms ® Timebase

accuracy : better than 0.5 ppm @ Battery life :

Typically 80 hours

TF200 8-Digit LCD

® Frequency Range : 10Hz-200MHz (to 800MHz with TP600) @ Sensitivity : 10mV rms
20Hz-100MHz, 30mV rms 10Hz-20Hz, 100MHz-200MHz @ Timebase accuracy : hetter
than 0.3 ppm @ Battery life : Typically 200 hours @ $299 (inc. batts).

1/, Digit: it o PFM200 8-Digit LED Hand Held Meter
DiN235 34 Digit; 21iranges, 0.5% basicaccuracy ® Frequency Range : 20Hz-200MHz (to 600MHz with TPE00) @ Sensitivity : Typically

PDM35 3% Digit; Hand held; 16 ranges; 1% basic accuracy; $39.95 1.0?9\6' gsTimehase accuracy : better than 2 ppm @ Battery life : Typically 10 hours

TP600 600MHz Prescaler
@ Frequency Range : 40MHz to 600MHz @ Sensitivity : 10mV @ Output : Typically
500mV peak-peak @ $79

THANDAR SATISFACTION WARRANTY:

If for any reason, whatsoever, you are not completely satisfied with your purchase, return it
within 30 days of purchase date for a full refund —it's as simple as that!

TO ORDER CALL TOLL FREE: 800-526-5311
We accept Master Charge or Visa

TM353 31, Digit

@ DCand AC Volts : 100uV to 1000V (750 AC rms) @ DC and AC current : 100nAto 2A
® Resistance : 10} to 20M(} @ Diode check @ Basic accuracy : + (0.25% of reading +
1 digit) @ Battery life : Typically >3000 hours @ $158 (inc. batts).

MULTIMETERS

DM350 3'4 Digit;

34 ranges; 0.1% basic accuracy;

L

TG100 100kHz
Function Generator

® Frequency range : 0.1Hz to 100kHz
@ Functions : Sine, Square, Triangle and DC from variable
60012 output ® Output range : 1mV-10V peak-peak @ DC offset range :

+5V @ TTL output @ External sweep : =300:1 linear range

STOP PRESS TG102 2MHz Function Generator $299 POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5.
TG105 5MHz Pulse Generator

@ Period : 200nsec to 200ms (5MHz to 5Hz) @ Pulse width : 100nsec to 100ms @ 50{1 |N
output range : 0.1V-10V @ TTL output ® Sync. output @ Operating modes: run,

external lriggger, external gate, manual 1-shot or gate ® Complement and square
Ny vave 451 _/ PO.Box 8247 Haledon, New Jersey, 07538 Tel: 201-790-3141
CIRCLE 48 ON FREE INFORMATION CARD

New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only.
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® RADIO-ELECTRONICS

EQUIPMENT AND TRAINING
NO OTHER SGHOOL CAN MATCH.

NTS HOME TRAINING INUITES YOU TO EXPLORE MIGROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe :
that training "8
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.



1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

| ettt E L L L T L D e

Simulated TV Reception

NATIONAI fEpes
TECHNICAL i
SCHOOLS |[].. “ jL!E

TECHNICAL-TRADE TRAINING SINCE 1905 |y -
| |l""-|'\

Resident and Home-Study Schools

4000 SO. FIGUEROA ST., LOS ANGELES. CA. 80037

NATIONAL TECHNICAL SCHOOLS

4000 South Figueroa Street,
Los Angeles, California 90037 ~ Dept. 206-121

Please rush FREE: color catalog on course checked below

" Auto Mechanics

"1 Air Conditioning
1 Home Appliances
1 Color TV Servicing

[ MicroComputers/MicroProcessors
[] Communications Electronics

[] Digital Electronics

"1 Industrial Technology

Name - = = —Ages — —
Address Al s ow 7 4, o
Antiset s City =t ) =AM
State _ 8 A _ Zip =S

| Check if interested in G.l. information.
1 Check if interested ONLY in classroom training in Los Angeles.

T e e—— |

1861 H3AW3O3a

[==]
~



@ RADIO-ELECTRONICS

COMPUTER CORNER

What software is, and what it does.

LES SPINDLE*

IN THE MOST GENERAL SENSE, SOFTWARE
is what you need to get a computer to
perform its intended function. Software
can be recorded on the printed page, on
cassette, or on disk. Reading the data
off a page and feeding it manually into
the machine (most commonly via a
typewriter-like keyboard like the one
shown in Fig. 1) is also the most time-
consuming method. Feeding the data
into the computer’s memory from a
pre-recorded cassette or disk is a much
more efficient process.

The computer user’s first encounter
with software is usually the documenta-
tion supplied with the hardware. Op-
erating procedures, the user’s manual,
tips on the particular language syntax—
and all the other information needed to
prepare the machine for operation—is
classified as ‘‘documentation.’’ How
clearly and thoroughly the step-by-step
guidelines are set down will determine
how successful the user is in operating
the equipment.

Of special importance is the user's
understanding of the computer lan-
guage(s) used by his or her equipment.
Just as people have devised physical
sounds to represent objects, actions,
and ideas, computers must have
methods of accepting symbols that can
be understood in order to be processed
as data. Humans communicate by pro-
ducing symbols (words) with their
voices: the computer communicates by
using symbols in the form of electrical
impulses. And, just as humans have de-
vised letters to convey their language
on the printed page, a computer lan-
guage needs to have its own set of

*Associate Editor, Interface Age Magazine

symbols that can be read and under-
stood by the user. When the user
punches the various symbols on a key-
board, the computer translates the
symbols into the electrical signals that
tell the computer which function it is to
perform.

Just as there are many different lan-
guages spoken around the world, there
are many different computer languages.
The most basic. machine language. is a
rudimentary method of communicating
directly to the computer through a sys-
tem of binary digits. All computers
have electronic circuits designed to de-
tect voltage levels designated as 1's or
0's. Those are coded to represent a set
of instructions.

The instruction codes are built into
the microprocessor. or central process-
ing-unit (CPU). and are usually different
for each type of microprocessor. By in-
putting data using the machine’s ele-
mental binary language, communica-
tion is possible: but the process is long,
tedious, and undesirable for efficient
use of the computer.

One of the major problems with using
machine language is that every com-
puter instruction is a long string of 1's
and 0’s. To make those instructions
more understandable, assembly lan-
guages were devised. Those languages
made it easier to work with computers
by assigning a name or ‘‘mnemonic’’ to
each instruction.

While assembly language is easier to
use than machine language, it is still
machine-dependent, and programming
with it is still a long and tedious process.
That is why various high-level languages
were developed; they allow the user to
work in a language that is closer to
English, thus improving efficiency and
simplifying communications. Those
languages include BASIC, Fortran,
Cobol, and Pascal.

BASIC (Beginners All-Purpose Sym-
bolic Instruction Code), the most wide-
ly used and familiar language, is easy to
learn because of its English-like state-
ments and simple syntax. It is used in
business and commercial applications,
as well as for education. In BASIC,
each line begins with a number that
identifies it and specifies the order in
which the statements are to be per-
formed. The computer does the sorting

of the program before it is run, so state-
ments do not need to be input in any
particular order.

Fortran (FORmula TRANslation) is
used most commonly for mathematics,
engineering, and science problems.
Cobol (COmmon Business Oriented
Language) is used most often in busi-
ness and data-processing applications.
Like BASIC, its format is simple and
understandable for those with little
technical knowledge. Pascal, named
after the 18th century French mathe-
matician Blaise Pascal, was developed
in 1970 by Nilus Wirth of Zurich,
Switzerland, to alleviate the burden of
long lists and cumbersome sequential
processes required by BASIC. It stan-
daridizes the language structure,
making it easier for one person to un-
derstand programs written by others. It
is used in a rapidly growing number of
applications.

As important as the language is the
choice of an operating system. Essen-
tially an ‘‘agent” between the hard-
ware, the software, and the user, an op-
erating system is a set of programs that
manage collectively all of the resources
available to the computer—including
the CPU, the peripheral devices. and
the software. For example, few users
would be able to tell a disk drive to pick
a track and sector to write data on. The
file-management system will handle
that task.

One advantage of an operating sys-
tem is software compatibility. Software
written in a high-level language is
usually designed to interface to an op-
erating system, which then interfaces
to the hardware. Such software is easy
to adapt to different hardware con-
figurations—and even to a different
computer entirely, as long as the op-
erating system is the same.

An operating system is essential for
the user who plans to write his or her
own programs, as it provides a number
of utility programs that make the de-
velopment of application programs
faster and less expensive. The primary
duties of an operating system can be
divided into four main categories. The
first is file and software management.
The system will include a large library
of programs and files generally needed

continued on page 90




INTERTEC SUPERBRAIN 64K RAM
$2799
QD SUPERBRAIN $2999
NEC 5510 SPINWRITER (7710) $2345
NEC 5520 SPINWRITER (7720) $2695
NEC 5530 SPINWRITER (7730) $2345
NEC 12" MONITOR $ 229
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OKIDATA MICROLINE-80 $ 399
OKIDATA MICROLINE-82 $ 529
OKIDATA MICROLINE-83 $ 769
DIABLO 630 $1995
APPLE Il PLUS 48K $1139
APPLE DISK w/3.3 DOS Controller
$ 525
APPLE DISK w/o Controller $ 449
HAZELTINE 1420 $ 799
NORTHSTAR HORIZON Il 32K QD
$2925
ANADEX DP-9500/9501 $1249
TELEVIDEO 912C $ 669
TELEVIDEO 920C $ 729
TELEVIDEO 950 $ 929
CBM 8032 COMPUTER $1149
CBM 8050 DISK DRIVE $1349
CBM 4032 COMPUTER $1029
CBM 4040 DISK DRIVE $1029
CBM 4022 $ 649
CBM VIC-20 $ 269
LEEDEX/AMDEK 100 $ 139
LEEDEX/AMDEK 100G $ 169
LEEDEX/AMDEK COLOR-1 13" Color
Monitor $ 329
MICROTEK 16K RAMBOARD for Atari
$ 79
MICROTEK 32K $ 149
EAST COAST
1-800-556-7586
WEST COAST
1-800-235-3581

PRICES ARE SUBJECT TO
CHANGE WITHOUT NOTICE.

A

ATARI"

$749 |

Cood thru ’
Dec. 15

Buy an ATARI 800 16K and

ATARI SPECIALS
ATARI 400

ATARI PERIPHERALS

410 Program Recorder $ 60
810 Disk Drive $449
820 40 Column Printer $299
822 40 Column Thermal

Printer $349
825 80 Column Printer $599
830 Acoustic Modem $159
850 Interface Module $139

16K Personal Computer

Bracelet

(Actual size
Genuine 14K 24.95 retail)

$349

ATARI ACCESSORIES

CX852 8K RAM Memory

Module $39.95
CX853 16K RAM Memory

Module $89.95
CX30-04 Paddle Controller

(pair) $15.00
CX40-04 Joystick Controller

(pair) $15.00

With any purchase of ATARI Hardware or Software over $500
you can buy the bracelet for only $9.95.

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.

CALL FOR THE

WEST COAST
1-800-235-3581
OMEGA SALES CO.

3533 Old Conejo Rd. #102
Newbury Park, CA 91320
1-805-499-3678
CA. TOLL FREE 1-800-322-1873

EAST COAST
1-800-556-7586

OMEGA SALES CO.
12 Meeting St.
Cumberland, Rl 02864
1-401-722-1027

CIRCLE 68 ON FREE INFORMATION CARD
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COMPUTER CORNER

continued from page 88

by the user. Upon request by the user,
the system will retrieve the desired pro-
gram from disk and bring it into main
memory for immediate accessibility.

A second important function is man-
aging input/output devices and periph-
erals—printers, terminals, etc. When
writing a program, the user only needs
to be concerned with what he wishes to
do with a given peripheral device; the
operating system will provide the de-
sired code. That greatly reduces the
time it would take to develop routines

to communicate with the peripherals.

Third: the system will manage the
computer’'s memory. The transfer of
programs into and out of memory is
done automatically; the system deter-
mines where the program is to be
stored in memory.

Finally, but certainly not least im-
portant, the system works as a sort of
taskmaster for the CPU. Since the CPU
performs all of the arithmetic and logic
functions. and routes all of the data
through the computer, it is a very busy
part of the machine. The operating sys-
tem controls the CPU at all times, and
assigns new tasks instantly when it de-
tects that the CPU is sitting idle. That is

ADMANCE IS PROUD
TO INTRODUCE
The @) HITACHI Line
of High Quality Oscilloscopes
All Hitachi Instruments

Are Backed by
A Two-Year Warranty

L]

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

.

3. Signal delay line
4 X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input (Intensity modulation)

ﬂscgggmn%c'

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREEaHDT LINE
@i 800-223-0474 mmm
(WPPS 54 WEST 45th STREET,
NEW YORK, N.Y. 10038 212.887-2224

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

3. X-Y operation

4. Sweep-time magnifier (10 times)

5. Trace rotation

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

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 conv
phase difference of two waveforms.

Sweep-time magnifier effective for precise
measurement; sweep time magnifying 10 times
with one-touch operation.

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

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

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

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

Panel layout with color-coding of respective
functions.

Put a proven Hitachi dualtrace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation..trace rotation...Z-axis
input...and more. Meed
model is the only 30MHz
line priced under $1000, with all the above features, to
make
Reliability is exceptional too. (As (ou'd expect from a
manufacturer with over 20 years of

ing” the oomﬁetltinn,) So exceptional, in fact, that Hitachi
quality is bac!

industry. Whether you use it for teaching or repairs, for
video, audio, or com)

scope for your dollar t at Hitachi. Call for more details.
V-151B 15 MHz Single Trace V-352 35 MHz Dual Trace
V-152B 15 MHz Dual Trace V-550B 50 MHz Dual Trace,
V-202 20 MHz Dual Traca Dual Time Base

V-301 30 MHz Single Trace

V-3028 30 MHz Dual Trace Dual Time Base
Call For
1TV et Special Intro
sync-separator circult tfer
2. High-sensitivity 1mVidiv (5MHz) Price O

Hitachi...The measure
of quality.

@HlTACHl
V-302B & V-1528

t for ing

reater bandwidth? Our V-302
ual-trace scope with signal delay

our testing operations fast, easy, and accurate.
experience "outsco,
ed by a 2-year warranty..the longest in the

ter testing, you can't find more

V-1050 100 MHz Dual Trace,

less essential, perhaps, in a one-user
system or a very small business: but in
demanding situations, it is the quickest
and most efficient way to accomplish
the tasks at hand.

Several operating systems have be-
come standards in the computer indus-
try, but the most widely used, by far, is
CP/M (Digital Research). It is com-
patible with 8080 or Z80 microproces-
sors using the S-100 bus, or the Intel
MDS system. It is also licensed to
almost all computer manufacturers that
build disk systems for 8080 and Z80
MICroprocessors.

It comes on diskette in two versions;
both include the license to use it, six
manuals, an editor, an assembler, and a
debugging program. It is adaptable to
a-wide range of disk systems and com-
puters. It supports a wide range of high-
level language and assembly-language
programs, including word-processing
systems, data-base management sys-
tems, sort programs, and virtually any
other type of applications software.

Other well known and popular sys-
tems include MP/M (Digital Research),
a multiuser, multiterminal disk operat-
ing-system also for the 8080 and Z80;
Oasis (Phase One Systems) for the Z80:
Tenpos (Administrative Systems) for
the 8080 and Z80; Flex (Technical Sys-
tems Consultants) for 6800-based sys-
tems using the $S-50 bus:; Amos (Alpha
Micro Systems) for the Alpha Micro
AM-100 16-bit system, and TRSDOS
(Radio Shack) for the TRS-80 series of
computers.

After the operating system, language,
and documentation are in order, you
are ready to select the applications soft-
ware to run on your machine. As noted
in the first column of this series, the
range of applications software is
enormous:  educational  programs,
games, accounts receivable, general
ledger, payroll, word-processing, in-
ventory control, filing, record keep-
ing—and almost anything else you can
think of.

The choice at this point is whether to
buy commercially available software or
to custom-design your own. Although
the thought of custom programs de-
signed precisely to fit your individual
needs is tempting, and seems a logical
way to proceed at first, the cost is often
prohibitive. The labor costs in develop-
ing such programs can be astronomical.
When you (or your employees in a busi-
ness situation) are first getting to know
your computer, it is probably best to
begin with some good commercial
packages. Later, as you become more
and more familiar with your computer
and how it works, it may become
feasible to put some energy and ex-
pense into custom-tailoring programs
to fit your needs.

continued on page 106
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You cant beat
The System

The Experimentor System™ —a quicker transition from imagination

through experimentation to realization.
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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 |ater.

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 $2.70*

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) 648-0611, TWX 910-372-7992 0 243 607 7
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 - - -
Canada: Len Finkler Ltd.. Downsview. Ontario C R RATI N During business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1381 Global Specialties Corporation
CIRCLE 57 ON FREE INFORMATION CARD
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NEW IDEAS

Speaker overload protector

MANY OF THE LOWER-PRICED AMPLIFIERS
available today do not provide any over-
load protection for your speakers. The
purpose of the circuit shown in Fig. 1 is
to remedy that shortcoming.

Relay RY1 is six-volt DPDT unit
rated at 3-5 amps. One set of contacts is
wired in series with each speaker so that
when the relay is nor energized. the con-
tacts are closed and the circuits between
the speakers and the amp are complete.

The input to the circuit is taken from
your amplifier’s speaker-output termi-
nals or jacks. If the right-channel signal
is sufficiently large to charge CI to a
potential that is greater than the break-
down voltage of Q1's emitter, a voltage
pulse will appear across R7. Similarly, if
the left-channel signal is sufficiently
large to charge C2 to a potential that is
greater than the breakdown voltage of

LEFT
INPUT Bl

. R i
Il o0n IN9IG

(Q2’s emitter. a pulse will appear across
R7. The pulse across R7 triggers SCR1,
a sensitive gate SCR (Igp < 15 mA,
where Igp is the gate trigger-current),
that latches in a conducting state and
energizes RY 1. The action of the relay
will interrupt both speaker circuits, and
the resulting silence should alert you to
the problem. Cut back the volume on
your amplifier, then press and release S|
to reset the circuit and restore normal
operation.

The circuit can be adjusted to trip at
any level from 15 to 150-watts RMS. To
calibrate, deliberately feed an excessive
signal to the right input of the speaker
protector and adjust R3 until RY | ener-
gizes. Do the same with the left channel,
this time adjusting R4. The circuit is
now calibrated and ready for use.

—Willie Ward

TO "HOT" LINE
LEFT SPEAKER

TO “HoT"
LINE

RiGHT
SPEARER

INqI4

RIGHT
INPUT

Qz
2N2646

ALL RESISTORS 1|2-WATT

FIG. 1
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“Look, Mom—They've got books h_ere. too!”"

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techmques 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

w
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TOYS FOR THE HOLIDAYS
continued from page 54

laying-out the circuit is not to route the
output of IC 1 near the input to that IC. If
possible. use a 100-mA current-limited
power-supply in place of battery B2
while adjusting the circuit: doing that
will protect transistors Q5 and Q6. and
prevent draining the battery.

The first thing you'll need to do is to
find the proper value for R3. Start by
shorting Q1's collector to ground. Then.
increase the value of R3 until the current
drain from the power supply is less than
60 milliamperes. When that is done. re-
move the short from Q1.

To see if the device is operating prop-
erly. close switch S1 and reduce the re-
sistance of R11. Wait 10 seconds, then
rotate R11 slowly, and you should hear a
sound similar to that of a steam locomo-
tive picking up speed.

There you have it—four simple toys
that any child would enjoy. We have
built several of each and submitted
them to some very tough *‘critics’—
several children that we know! The re-
sults were very positive! R-E

Resistors, % watt, 5%, unless otherwise
FI1 R2, RS R8—1 megohm

B 'F{9—1 000 ohms

R7—10,000 ohms

R10—4700 ohms

R11—1000 ohms, potentiometer, linear
taper

R12—300 ohms

‘R13—47.000 ohms.

'R14—5600 ohms

'R15—1500 ohms

FIG. 4—THE CHUG-CHUG TOY simulates the sound of a steam locomotive. A dual MOSFET-input

op-amp, IC1, is used as a white noise generator in this circuit.

PARTS LIST—CHUG-CHUG
‘R16, R17—8200 ohms:
R18—200 ohms
Capacitors
C1, C2, C4—1 uF, '[0 volts or higher, elec-
trolytic
C3—0.1 uF, My

'C6—470 uF. 6 volts or higher, electrolytic

C7, C9—10 uF, 10 volts or higher, electro-
lytic

C8—4.7 uF, 10 volts or higher, electrolytic

C10—22 pF. mica or ceramic disc

C‘I 1—470 uF, 6 volts or higher, eiectro]ytlc

Mi yus: Wire, solder mmiatures-
~ohrn speaker..etc. _

I -

MIRIZADS;

CALL AND
RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.
Reaches 211,387 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Instruments feature a needle-
sharp stainless steel point on a tele-
scoping, length adjustable electrode in-
sulated to withstand 1KV right down to
the ground tip. Super-Slim valox probe
bodies and 5 foot superflex leads. All
parts are replaceable! $9.95 + $3.50 han-
dling. Add CALIF. or WASH. tax. Visa/
Mastercharge accepted. Huntron Instru-
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
CIRCLE 18 ON FREE INFORMATION CARD

Faster and easier wrapping with P184-5
Slit-N-Wrap wire wrapping tool. Eliminate
hand held wire end at wrap start with new
wire grip housing. Tension regulator on
wire spool reduces wire breakage. No
stripping. No precutting. No premeasuring.
No loading. Daisy chain wraps. Comes
with quick change bit and two 50’ spools
Tefzel wire. $44.00 ea. Vector Electronic
Company, 12460 Gladstone Ave., PO Box
4336, Sylmar, CA 91342, (213) 365-9661,
TWX 910-496-1539.
CIRCLE 15 ON FREE INFORMATION CARD
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SERVICE CLINIC

Some hints to help you revive a “dead” set.

JACK DARR, SERVICE EDITOR

IT USED TO BE THAT A “DEAD" SET (NO
picture. no sound) was one of my favo-
rite service jobs. All [ had to do was to
take the back off and have a look. If the
rectifier tube was lit. the problem was in
the B+: if not. the problem was an open
choke or resistor, or something equally
simple. The whole thing took about 10
minutes to troubleshoot and fix.

Unfortunately. those days are gone.
Many of the sets made in the last five
years or so use a dual power-supply sys-
tem. That system has a line-connected
DC-voltage supply with outputs of + 145
volts using a half-wave rectifier. +250
volts with a full-wave bridge. +300
volts with a half-wave doubler. and so
on.

That line-connected, or primary. sup-
ply provides the operating voltage for
the secondary DC-supply system. in-
cluding the flyback transformer and
the horizontal-output transistor. The
secondary supply provides the actual
operating voltages for the rest of the set.
It also serves to isolate the chassis from
the AC power-line. Windings on the fly-
back provide pulses that are rectified
and filtered to obain the DC voltages for
all the signal circuits and even the pic-
ture-tube heaters. A block diagram of
the power-supply circuit is shown in
Fig. 1.

SECONDARY DC VOLTAGE} .

VOLTAGE

HOR. OUTPUT/FLYBACK/
SUPPLY

LOW-VOLTAGE DIODES |

FIG. 1

That brings us to the question of why
this type of power supply is more dif-
ficult to service than the older ones. In-
stead of only one ground. we now have
two. One of the grounds is used for the
line-connected primary DC supply. and
is often common to the AC-line ground
side. The other ground is isolated. and is
used for all of the other circuits. That
eliminates any possibility of a shock
from touching the metal parts of the
cabinet.

A two-step test

Because of that dual power-supply. it
will require at least two steps to make
the initial tests on a dead set. First.
you’'ll need to check the switch, circuit
breaker. fuse. and the rest to make sure
that you are getting AC voltage to the
set. Then you’ll have to check the pri-
mary supply. If the DC voltage from it is
missing or way off, the procedure is the
same as in the older. single-supply sets.
The DC voltage from the primary supply
must be normal before you can go any
farther. All of that takes almost less time
to do than it does to explain.

The second step is to check the sec-
ondary supply—the voltages coming
from the flyback. If the voltage for the
picture tube’s heaters comes from the
flyback. that step is easy. If the heaters
are lit. the flyback/output-transistor cir-
cuit is working. If that is the case. your
trouble could be in one of the low-volt-
age supplies. and that could be killing a
vital stage. If none of the flyback-de-
rived DC voltages are present. turn off
the set and check the horizontal-output
transistor. If that transistor is open. it
could be the cause of your problems. Do
not substitute a good transistor and turn
the set on. There may be a dead short
elsewhere in the set that blew that tran-
sistor. (If that is the case. you'll wind up
with nvo very dead. very expensive
power-transistors!)

Make continuity and resistance tests
on the low-voltage DC-supply circuits:
be sure to check all of the diodes for
shorts. If those tests don’t turn up any-
thing. with the output transistor out of
the circuit. turn the set on and check for
the presence of the primary DC-voltage
where the collector would normally be
connected. If the voltage is not there.
but is OK at its source. check to see if
the set has a fuse between those two
points.

If everything seems to check out in
the output stage. again leave the output
transistor out and check the horizontal-
oscillator stage. That stage generally has
a “‘starter” circuit that feeds a small
pulse of DC to get the oscillator going.
Once it starts. it drives the output trans-
istor. which then gets its power from the
low-voltage windings of the flyback. To
test the starter circuit. turn the set on: if
the oscillator does not start. feed a DC

voltage (from a bench supply) equal to
the normal output of the starter circuit
to that circuit’'s DC output-point. If the
oscillator starts and the set works nor-
mally. the problem lies in the starter
circuit.

There are several different starter cir-
cuits around: check your schematic to
see which one you have. One interesting
circuit uses the high pulse of charging
current that flows into the input filter-
capacitor at turn-on: that pulse is passed
through the primary winding of a trans-
former. The changing current in the pri-
mary induces a pulse in the secondary.
and that is rectified. filtered. and then
used as the starter pulse. When the filter
capacitor is fully charged. and the cur-
rent no longer changes. the circuit be-
comes inoperative.

Watch those grounds

When testing any dual-supply cir-
cuits, check the schematic to make sure
of which ground you should be using.
The dual-ground system has brought
back a symbol that used to be quite
common in AC/DC radios. The standard
ground symbol is a triangle of horizontal
lines: the isolated-ground symbol is a
hollow triangle (see Figs. 2-a and -b).
The service data should tell you which
parts of the chassis are connected to
which ground. Using the wrong ground
can’ give you some very strange read-
ings. but is of no help at all in finding
the problem. Not too long ago. we were
checking a video-amplifier stage with an
oscilloscope and found a sound signal
on it! It turned out that we were using
the wrong ground.

FIG. 2
One note of caution: If the set that you
are working on uses a full-wave bridge
rectifier that is directly across the AC
line. the chassis will alwavs be hot—at
least 60-volts AC. If the grounds of
some of your test equipment are re-
turned to the line ground. you can dam-
age the set or your equipment just by




hooking up the ground lead. Always use
an isolation transformer for safety when
you are working on those sets. In fact.
it's not a bad idea to use an isolation
transformer on any dual-ground set.

In cases where the trouble is not an
open circuit, but rather a short (indi-
cated by a blown fuse or tripped circuit-
breaker). you should make several tests
before turning the set on. Check the re-
sistance to ground from the primary
supply: also check for shorted rectifiers,
etc. If that is OK. check from the DC
supply to the collector of the horizontal-
output transistor. from its collector to
ground. and also check the transistor
for shorts. You can pull the transistor
and apply primary power. If the short
**disappears.’” the problem is either a
shorted output-transistor or a short in
one of the low-voltage supplies from the
flyback.

A variable-output transformer can
also be handy when you are looking for
shorts. If the output transistor is OK. or
if you have put in a new one. place an
ammeter in series with the primary DC
supply. and a voltmeter across it. Start
the transformer with a very low line-
voltage. and bring it up verv slowly.
Watch the ammeter: if the current is
normally 500 mA. and you see 300-350
mA when the supply voltage is just ¥ of
normal, you still have a problem. The
short is still there, but the low voltage

holds down the power dissipation and
keeps the transistor from blowing. You
can also use a variable-output trans-
former to make some DC-voltage tests
around the circuit. If you are using %4 of
the normal supply voltage. look for a
point that should have %5 of its normal
voltage, but has zero. A lot of solid-state
sets will try to work at an amazingly low
line voltage. R-E

SERVICE
QUESTIONS

LOW BRIGHTNESS

| have a low-brightness problem with
the picture tube on this Zenith 14A9C50.
Tried a brightener but it did not help. The
boost is quite low, as is the boosted-boost.
Replaced the boost rectifier but that didn't
help either. The B++ reads only about
+400 volts instead of the +870 volis that it
should. | need a new idea.—J.M., Pettus,
wv

I think you are already in the right
place. Find out why the B++ is so
low. That feeds the picture tube’s
screen controls, and if they are low,
they hold the brightness down. With a
new rectifier you may have some shunt
leakage to ground—not a dead short,
but enough to overload the B++ circuit.

(Feedback: *'The ‘raw boost’ was up
to about +850 volts as it should be, but
the boosted-boost was down. Finally
found a very leaky .01 uF bypass capa-
citor that was between B+ and the
boosted-boost. Had to replace one
worn screen control, and the set now
works fine.™")

Comment: The leaky capacitor was
“*shorting’” the boosted-boost to B+,
which is only +400 volts.

INTERMITTENT TRANSISTOR

I had a dead Sony TV-132. The prob-
lem was in the low-voltage supply.
Transistor Q601 appeared to be open,
but when I took it out of the circuit it
checked out as good. That threw me
for a while. That transistor is in a TO-
220 case; on a hunch I bent the leads to
make them easier to get to and rechecked
the device. The emitter now checked
out as open! The lead was broken
inside the case. When the leads were
returned to their original position, the
way they are when the transistor is
mounted on the PC-board, it again
checked out as good.

Thanks to Yusuf Bandukwala of
Houston, TX for that feedback, I've
run into similar problems with TO-220
transistors. If vou suspect one of them,
it's a good idea to take it out and wiggle
the leads a little for luck.

We
wrote

local RCA SK Distributor.

with 1400 RCA types.

the book on
reliability...

...the RCA SK Series Replacement Guide,
featuring RCA's line of reliable solid state
replacements, the line of integrity with unsurpassed
engineering excellence. The accuracy of the Guide's cross-
reference directory enables you to replace with complete
confidence. So, reach for reliability with RCA SK Series
replacements. We wrote the book onit. Pick upacopyatyour

Replace over 170000 industry types

SK Replacement
Solid State

RCA Distributor and Special Products Division, Deptford, NJ 08096.

1861 HIEW3D3d

w
(5]



RADIO-ELECTRONICS

ONLY

NEW. ¢« $59.95

™MFAnything Board™

Dedicate it, then separate it!
Does anything you want it to!

Now, anything you can dream up, Netronics can help you
realize-inexpensively and easily with the Anything Board (it's
the first and only microprocessor you can dedi then
separate from the Programming Board so it runs by itself). All
this—for only $59.95 so it’s inexpensive, and easy to work with,
too, because Netronics helps you every stepof the way, withthe

g. with the hard !

Progr
PIOgT

Programmer Board shown with cabinet and expansion boards.

You can program the Anything Board by 1. plugging into an
ELF Il microcomputer or 2. plugging into our programmer
board with its special and sophisticated debugging and testing
components. The growth is limitless. You can add inputs and
outputs, A to D/D to A boards, color graphics, PROTO
boards, Electric Mouth Talking Boards, expand the inemory.
Got something in mind? It can be anything . . . a robot, burglar
alarm, telephone dialer, industrial machine controller. . . home
heating/cooling system . . . ANYTHING! With your imagina-
tion and skills, backed up by Netronics' know-how and help,
you can make the Anything Board do anything you wantit todo.
There are expansion boards—even cabinets to house your
Anything project. Give it a professional finished look! The
Anything Board .. . only from Metronics. Only $59.95.

As your needs for programming grow, you can add system
maonitors, 1/O, an E di bler,
video terminals, EPROM burner, full basic and more. All plug
into the Anything Board expansion Bus,

Specifications: Anything Baard
1802 microprocessor, LK RAM. 8 Bit input port, 8 BIT output port, interrupt,
DMA and processor flag inputs, address decoders, provisions for 2 2716 EPROM,

power on and manual reset. crysial clock, power supply regulasor and provision for
battery back up.

Specifications: Programmer Board
HEX key pad Input, 16 bit address and 8 bit data display outputs, led status

text editor

indicators, memory prodect. wait, load, reset and input switches plus a single siep
mode which allows you to step through your program one machine cycle at a time,

Continental U.S.A. Credit Card Buyers Quiside Connecticut
CALL TOLL FREE 800-243-7428
To Order From Ci icutor For Technical Assi Etc.,
Call (203) 354-9375
NETRONICS R&D LTD. vt re

333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:
O ANYTHING BOARD ........ccc00vnivunnen $59.95
O Programming Board ............c.......... $£79.95

Plus $2.00 each item for postage, handling and insurance
($4.00 Canada)

Connecticut Residents add sales tax

Total Enclosed $
O Personal Check

O Cashier's Check/Money Order

O Visa O Master Charge (Bank No. )
Acct. No.
Signature Exp. Date
Print
Name
City
State Zip
D e o e e e S et o

NEW PRODUCTS

For more details use the free information card
inside the back cover.

DYNAMIC MICROPHONE, mode! F-V3T, is
a durable cardioid directional micro-
phone featuring an exclusive Unimatch
plug. The microphone is fitted with a die-
cast mini-plug that is threaded to accept a
supplied Vs-inch phone-plug adaptor.
That eliminates compatibility problems,
assuring complete versatility.

h\.“
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The frequency response of the model
F-V3T is 100-12,000 Hz, with an output
level of 58.8 dBm, making it suitable for
many home and office recording situa-
tions. Measuring approximately 7 inches
in length and weighing 6.4 ounces, it is
extremely portable and constructed to as-
sure years of efficient operation. The
model F-V3T is priced at $29.95. — Sony
Corporation of America, 9 West 57th
Street, New York, NY 10019.

SPEAKER SYSTEMS, model 303 Series I/
and model 304 Series /I, combine attrac-
tive styling with the latest developments
in loudspeaker engineering. Both models
are finished in grille cloth on all four sides
of the cabinet, and are available in either
black or brown with matching metal
stands. An exclusive feature of the two
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systems, however, is the capability of
changing the grille cloth quickly and
easily to beige, blue, red, green, or gray;
the color grille cloths are available as op-
tional accessories.

The model 303 Series Il is a 2-way sys-
tem using an 8-inch bass unit and a new-
ly-developed 1-inch tweeter. It is capable
of achieving output levels higher than
100-dB sound-pressure level. The price of
the model 303 Series /! is $225.00 each.

The model 304 Series Il is a medium-
size loudspeaker system combining the
newly-developed 1-inch tweeter with two
8-inch bass units to give extended bass
performance. The two identical bass units
are arranged to work together over the
lower part of the frequency range, and a
unique crossover network insures the
absence of irregularities at the crossover
frequency. The maximum output is 107
dB sound-pressure level. The price of the
model 304 Series I/ is $350.00 each. —
KEF Electronics, Lid., P.O. Box 17414,
Washington, DC 20041.

SCREW-HOLDING DRIVERS, Set No.
89906, is a 4-piece screw-holding driver
set containingfour frequently-used screw-
holding drivers in a colorful box. Included
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are Vaco Nos. K23, K34, and K46, stan-
dard-slotted. and the new K12 Phillips
driver. The blade sizes are /8 x 3 inches.
/16 x 4 inches, 4 x 6 inches (slotted),
and No. 2 Phillips, respectively. Set No.
89906 is priced at $18.00. — Vaco Prod-
ucts Company, 1510 Skokie Blvd., North-
brook, IL 60062.

SOLDER REPAIR KITS for making fast,
easy repairs on a variety of electrical and
electronics connections in the home or
workshop feature triple-core solder dis-
pensers that insure continuous flow while




soldering fine wires and other connec-
tions. They are available in both 60% tin/
40% lead and 40%/60% combination

rosin dispensers; a pre-mixed solder-
cream dispenser tube is also included.
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Used with a soldering iron or gun, the
kits come with application information
and are ideal for electrical wiring, anten-
nas, speaker leads, appliances, TV's, and
radios.

The solder repair kits range in price
from $1.30 to $4.50. — Fry Metals, Inc., 50
Sims Avenue, Providence, Rl 02909.

CAR CASSETTE PLAYER, model 67-458,
is a fully-automatic-reverse stereo cas-
sette player with a highly sensitive, selec-
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tive AM/FM/FM-stereo receiver. The play-
er features a low-distortion amplifier. The
model 67-458 has FM muting, local/
distance, and stereo/mono for maximum
receiver performance. There is also an
easy-to-read illuminated analog AM/FM
frequency scale; a tone control that ad-
justs bass/treble response; balance and
fader controls that adjust stereo separa-
tion for up to four speakers, and distinc-
tive styling with the side-loading cassette
player hidden behind a dust cover.

The model 67-458 is priced at $149.95.
— Midland International Corp., PO Box
1903, Kansas City, MO 64141.

PULSE/FUNCTION GENERATORS, model
574 and model 514A, are combination
bench-top instruments: each model has
separate pulse and function generation
sections.

In the model 514 (shown) the function-
generator section operates from 0.001 Hz
to 5 MHz and offers sine, square, triangle,
trigger and gate operation with output
waveforms of 20-volts P-P at the high
output. A low output delivers 2-volts P-P.
A 40-dB variable control attenuates both
the high and low outputs simultaneously.
Additional features are variable DC offset.
VCF (Voltage Controlled Frequency)
input. and sync input. The frequency/
period dial operates in a 10-turn resolu-
tion mode, or in a dial mode that gives 3-
decade single-turn operation.

The pulse-generator section offers
single pulse, double pulse, and delayed
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pulse over a frequency range of 0.001 Hz
to 20 MHz. The frequency/period dial sets
the repetition rate and/or period. The
period is adjustable from 1000 seconds to
50 nanoseconds. Pulse width and delay
are set by individual calibrated controls.
The pulse width and delay are both ad-
justable from 100 milliseconds to 10
nanoseconds. A squarewave mode is also
provided, and the pulse generator can be
triggered and gated. Pulses can have
their baseline at zero volts or have up to
=~ 10 volts of DC offset. The model 514 is
priced at $645.00.

The model 574A adds simultaneous
outputs from five individual connectors to
give TTL, TTL, ECL, ECL, and pulse out-
puts from the main output amplifier. Eighty
dB of attenuation is added in 10-dB steps
plus 20-dB of variable gain, and re-
places the low-output connector. Pulse
rise and fall times are 2 nanoseconds
at the ECL outputs, 7 nanoseconds at the
TTL outputs, and less than 40 nano-
seconds at the main output. There is also
variable symmetry and a variable start-
stop point on triggered and gated wave-
forms. The model 574A is priced at
§725.00. — Exact Electronics. PO Box
347, Tillamook. OR 97141.

PHOBE, model 4800, is a miniature test
probe with a right-angle banana plug, and
is equipped with a replaceable needle
and a finger guard that prevents the
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technician’s fingers from slipping into the
circuitry. The glass-filled nylon probe has
a maximum operating temperature of
+102°C (+216°F).

The banana plug, with one-piece beryl-

WE TAKE
YOU BY
THE HAND!

You’ll learn all about computers: how
to build, program, service, even playTV
games-without knowing the first thing
about it!

The New ELF II
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even if you don't know bits from bytes, now it's easy and
inexpensive to build your own micro-computer, learn how it
works, program it, service it-even play games with it on your
TV! It's here in the New ELF 11 *Beginners” Package, only
from Netronics. Only $139.95. Here's the package: 1. your
own micro-computer, the famous ELF 11 (featuring the RCA
1802 CMOS microprocessor) in kit I'orm with step-by- s‘lep
instructions on how to build it. Di Analysersi

2. your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test
Registor, 5. Logic Analyzer, 6. Gate Arrays, 7. Non-Technical
Manuals on how to use analyzers, how to getinto the guts of the
computer, what makes it tick, how to service it. 8. Sample
Programs that teach you hine | p ing plus
how to correct or “debug” any pmgmm.mmg rmstnkes 9LV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator), is available. Then, once
you've got this “Beginners” Package under your belt, keep on
expanding your ELF 11 with additions like the Typewriter Key
Board, added RAM, Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, A/D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF II *'Beginners” Package. Only $139.95.
Mail or phone in your order today and begin.

Specifications: ELF 1] ~Beginners” Pac!

The computer features an RCA CMOS 1802 B bat microprocessor addressable 1o
64K bytes with DMA, interrups, |8 Registers, ALU, 256 byte RAM expandable to
64K bytes, Professional- Hex keyboard, fully decoded 3othere's no need to wasie
memory with keyboard scanning circuits, buili-in power regulator, 5 vot plug-in

expantioa BUS (lews connecton), stable crysial dlock fortiming purposesand a

double-sided, plaied through PC Board plm RCA 1851 video IC 1o dirplay smy
circutry B Theds

Mdruu 2id in underitanding and trouble shooting your ELF 1, as well at other

computer and mw products.

CALL TOLL_FREE 800- 24; 7428

To Order From Ce tor For Technical Ete.,

Call (203) 354-9375

NETRONICS R&D LTD. owren
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:

G ELFIL*Beginners’ Kit.. oo ivis i s $139.95
B RE Modulator .. .. .ccovervnsinncnscsvnssen § 895

PlusS$3.00 for postage, handling and insurance
($6.00 Canada)

Connecticut Residents add sales tax
Total Enclosed $
O Personal Check
O Visa
Acct. No.
Signature
Print
Name
AAdd

O Cashier's Check/Money Order
O Master Charge (Bank No. )

Exp. Date

City
State
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PROTEUS I
a lead synthesizer
that has
it all!

You've always had a lot of options,

You could have the convenience and easy operation of a nor-
malized synthesizer If you were willing to give up the ver-
satility of modular equipment.

Or the unlimited spectrum of tone colors and timbres of
maodules if you didn't mind the cumbersome patch cords and
time required to set up or change a patch.

You could have programmable presets il you could raise the
bucks, or low-cost equipment if you could stand the snap-
crackle-pop.

You could even have such hnically i fve as
computer control of voice and sequence if you had the
technical savy to design it all and make it work

Now you have another option. YOU CAN HAVE IT ALL. Wide
range, precise, low-noise, presets, meaningful patch bay and
an easy-lo-use computer interface.

All at a price that's nothing but unbelievable.

Want to know more? Proteus I's Using/Assembly manual
which includes a demo tape will answer all of your questions.
The price, $10.00 is refundable upon purchase of the «it.

PART OF THE NEW GENERATION FROM
-

ICS, INC.

1020 W. Wiishire , Oklahoma City, OK 73116 - (405)843-9626
CHARGE ORDER? Call our 24 hour Demo/Order line

—————————— 405-043.729 ————————————

D Send the easy-to-assemble Proteus | Kil, $499.00
enclosed. (Freight Collect)

[ Tell me more, Rush the Assembly/Using manual & demo
tape for Proteus |. ($10.00 enclosed, refundable )

D Send frea catalog

Mame:

Address: -

City: _ State: Zip:
Misa.___ MC____ Card No:i_
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. PAIA Electronics, Dept. 12AR 1020 W. Wilshire, Okla. Clty, OK 73116

lium copper, heat-treated, nickel-plated
spring is attached to the probe by a poly-
propylene insulated, 20-AWG wire. The
length of the wire is 1219.2 millimeters
(48 inches). The unit is available in red or
black.

The model 4800 is priced at $4.85. —
Pomona Electronics, 1500 East Ninth
Street. PO Box 2767. Pomona. CA 91766.

PENCIL BOX LOGIC DESIGNER, model
LD-1, is a new, portable logic-design and
breadboarding instrument, available
either in kit or assembled form. The mode/
LD-1 provides major design needs in a
portable molded plastic case with an
integral hinged cover. Some of the fea-
tures are a variable clock, two pulsers,
eight LED readouts, eight logic-level
switches, and the E & L model SK-10
solderless breadboarding socket. Power
is supplied through batteries or an op-
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tional AC supply. The model LD-1 is
priced at $75.00 for the kit (P/N 325-4301);
assembled (P/N 325-1301), it costs
$99.50. — E&L Instruments Inc., 61 First
Street, Derby, CT 06418.

TELEPHONE-ANSWERING  SYSTEMS,
model AN-3300 and model AN-3500 are
microprocessor controlled, dual-cassette
systems, featuring voice-activated or
fixed-time incoming messages. With VOX,
or voice-activated mode, messages can
be as long as three minutes: fixed-time
messages are 30 seconds long.
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The model AN-3300 (shown) has moni-
tor capability through the built-in speaker
or earphone (jack provided). There is
also a built-in condenser microphone,
plus two external mike jacks. LED in-
dicators tell the operator when power is
on; when calls have been received; when
incoming or outgoing message tapes are
being recorded, and when the outgoing
message tape is ready for recording. The
function selector switch has five posi-

HIRANMNMELS s

Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced
scopes. Bandwidth - DC—+20 MHz @ Risetime 17.5 ns ® Overshoot 1% max. ® Y amp range 5 mv/cm to

20 v/cm @ Max. input voltage 500V @ Timebase .5 ps/cm to .25 /cm ® Sweep mag. x5 @ Trigger 5 Hz to
30 MHz @ X:¥ plot ® Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 Ibs.)

make the HM 203 equally at home in the field and on the test bench.
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THE
NEW

HM 203

High performance
at
low cost.

$580

(PROBES INCLUDED)

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HANMEIL=
88-90 Harbor Rd.

Port Washington, N.Y., 11050
Tek (516) 883-3837




tions: REcoRD and cHEck (outgoing mes-
sages): ANSWER and PLAYBACK (incoming
messages). and 2—WAY RECORD/DICTATE,
The model AN-3300 is priced at $189.95.
Model AN-3500 is identical with the
above except for the added remote key,
which permits calling in from anywhere in
the world to pick up recorded messages.
Functions include rewind (to play back
messages); backspace (to replay any por-
tion of a message just listened to), and
reset (to set tape back to the beginning
for new messages coming in to be re-
corded). The model AN-3500 is priced at
$239.95. — Cobra Communications,
6460 W. Cortland St., Chicago, IL 80635.

MOBILE ANTENNA, model ASP-775,
for small cars, is a 39-50 MHz, quarter-
wave whip that needs only a 1-inch wide
and 2%2-inch long flat mounting area. It
will handle 150-watts maximum RF
power, and has a VSWR of less than
1.5:1 across the specified 3.5-MHz band-
width.
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The model ASP-775 featured a tapered,
stainless-steel whip, compactly designed
shock spring, and swivel base. A back-up
plate is provided to reinforce the mount-
ing area: cable. connector. and Allen
wrenches are also included. The user
should specify operating frequency
to the nearest 1/10 MHz when ordering.
The model ASP-775 is priced at $45.00. —
The Antenna Specialists Co., 12435
Euclid Avenue, Cleveland, OH 44106.

OSCILLOSCOPE, model 1479R, is a dual-
trace 30-MHz oscilloscope enclosed in a
rugged, rack-mount case for manufactur-
ing, educational, military, and wireline-
logging applications.

Switch-selectable front- and rear-chan-
nel inputs allow use as a general-purpose
oscilloscope, and as a dedicated device
with permanent connection to other rack-
mounted equipment.

The 2 mV/cm vertical sensitivity allows
observations and measurements of low-
level signals. A signal-delay circuit per-
mits viewing of fast rise-time pulses, with

3 (oo @el|[5
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a maximum sweep time of 0.1 ms/cm. In
addition, the model 1479R provides
single-sweep operation for easier obser-
vation and photographing of irregular
waveforms. Video coupling allows syn-
chronization to video frame and line.
Other features include variable hold-off,
alternate trigger, trigger fix, sweep and
gate outputs, etc., which normally are
found only in more expensive oscillo-
scopes. The model 1479R is priced at

$1495.00. — B&K Precision Product
Group, Dynascan Corporation, 6460 W.
Cortland Ave., Chicago, IL 60635.

PORTABLE LIGHT, Bend-A-Light, features
a high-intensity light beam coupled
with a flexible shaft that reaches and
illuminates areas where conventional
hand-held lighting fails. It combines a
miniature, prefocused optical lens and
lamp, rated at 2.5 volts, that focuses and
concentrates a brilliant light into a pin-
point beam.

Bend-A-Light uses a Ye-inch ultra-slim,
special-alloy shaft 10 inches long; that
shaft allows repeated bending in any con-
figuration. It can reach around corners
and into areas as small as ¥4-inch wide. It

Electronics Paperback Books
Quality Paperbacks at Affordable Prices

PRICES GOOD UNTIL JAN. 30, 1982

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83. Massapequa Park. NY 11762

Number of books ordered
Total Price of Books % ;

Sales Tax (NY State Residents only)

Shipping and Handling
[60¢ 1 or 2 books. 25¢ each addl)

TOTAL ENCLOSED
Name _
Address .
City State

— 2P I
ER

1861 438W3030

@
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The TSE-HARDSIDE
1982 Micro-Computer
Buyer’s Guide

is now available! We've included
such valuable information as print
samples from each of the printers
we carry, feature-by-feature
comparisons of micro-computer
systems in an easy-to-read table
format, an informative article on
Micros, and pages and pages of
complete product descriptions.
We're making this valuable
reference available for only $2.95
(credited toward first purchase from
TSE-HARDSIDE). Just clip the
coupon (or send a note) with your
check for $2.95 to the address
below. THE TSE-HARDSIDE 1982
BUYER's GUIDE will soon arrive
postpaid to your door.

Yes! Send me the
TSE-HARDSIDE

1982 Micro-Computer
Buyer’'s Guide.
[l I've enclosed $2.95
Name__

Address

City __ .
State

Send to:

Milford, NH 03055

[ Please send only your FREE Price List

|
|
|
|
|
Dept. C, 14 South Street I
|
|
|
|
|
|
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“Our little vise is on

Model 350 The PANAVISE
Multi Purpose Work Center

Look for your Christmas gift in each Model 350 box.

PANAY, 53

PANAVISE PRODUCTS, INC.
2850 E. 29th ST., LONG BEACH, CA 90806
(213) 595-7621

RADIO-ELECTRONICS

3
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extends to 27 inches, with an unbreakable
PVC dual-purpose extension tube that
also serves as a casing to protect the
shaft. Also featured is a stainless-steel
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tip that will not rust. Conventional AA
cells are used. Optional features include a
heavy-duty shaft pick-up magnet and a
handle clip-on magnet for versatility.

Bend-A-Light is priced at $24.50; with
all the accessories, the cost is $36.95. —
L&W Enterprises, Inc., 200 S. Washington,
Royal Oak, MI 48067.

BAROGRAPH, model ID-2090, designed
as a kit, provides digital readings of cur-
rent barometric pressure and makes a
permanent record of pressure changes.
Barometric pressure — in inches of mer-
cury (Hg), millibars, or kilopascals — is
recorded on the drum chart. The chart
can be adjusted to record at 7-day or 31-
day speeds (with appropriate chart
paper.) Written notations can be made by
the user on the chart, during or after
recording.
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A four-digit LED display shows the
current pressure (28-32 inches of mercury.
948-1083 millibars, or 94.8-108.3 kilopas-
cals) at the same time it's recorded on the
chart. An LED indicates the unit of mea-
surement currently in use (Hg. MB, or
KPA). Cabinet switches allow the user to
recall maximum and minimum barometric
readings (since last cleared) with the time
and date they occurred from the mode/
LD-2090's memory. A separate 6-digit dis-
play alternately shows the current time (in
12- or 24-hour formats) and a 4-year
calendar. or continuously displays time or
date.

The easy-to-build kit features a trans-
parent, smoked plastic dust cover for the
chart-recorder drum. A one-year supply
of chart paper is provided; additional
chart paper and a replacement pen are
available separately. The model ID-2090
is priced at $295.95, mail order. — Heath
Company, Benton Harbor, MI 49022,

continuwed on page 104



Wheat's News

National Semiconductor,
Motorola sign bubble agreement

National Semiconductor Corp. and Mo-
torola Inc. have signed an alternate-source
agreement which will allow them to devel-
op, manufacture, and market 256-kilobit
and 1-megabit magnetic bubble memory
devices, and LS| (Large-Scale Ihtegration)
bubble-memory controllers.

To insure that there is a true alternate
source, National Semiconductor will pro-
vide Motorola with a full design data base,
including basic device architecture and test
procedures.

National's three-year-old bubble pro-
gram produces the smallest bubble-memo-
ry devices available. That economy in size,
plus the devices’ standard 16-lead pin-out,
promises to make them industry stan-
dards, National believes.

New watch “tells time”

A watch has at last been developed that
justifies the old expression “tells the time.”

Press the ‘“speak'’ button and the watch
gives the hours and minutes, AM or PM,
using a synthesized human voice.

The Omni Voice Master is built in a
square case, and can be worn on the wrist,
used as a pocket watch or, when mounted
in a stand supplied with it, used as a minia-
ture desk clock or attached to the dash-
board of an automobile.

The alarm wakes the sleeper with gentle
music, gives the time, then follows with
another 20 seconds of music. If not turned
off, five minutes later it says: ‘‘Attention!”
gives the time, and tells the sleeper to
“please hurry!" That is repeated later.

In the ‘‘chime” mode, the watch “‘tells the
time’" every hour and half hour. It is also a
stopwatch. When used to time an event, it
tells the elapsed time every five seconds,
and, when stopped, gives the total elapsed
time in minutes and seconds.

The Voice Master uses four standard
UC393 cells that will operate the watch for
eight or nine months of normal use. R-E

THE OMNI VOICE MASTER can be used four ways: as a pocket watch (above); worn on the wrist
(below); on an automobile dashboard, or as a desk clock.

.pﬂ-f‘-‘l

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,
4l money-saving kits.
Prices start atunder
$20.
This year, shop the
fast, easy way in the
Heathkit Catalog.

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-842
Benton Harbor, Ml 49022.

u v‘ R ——
B ' e
: " :

Send to: Heath Co., Dept. 020-832
Benton Harbor, Ml 49022.

Send my free Heathkit Catalog now.
| am not currently receiving your catalog.

Name.

Address

City State.
CL-745 Zip

1861 H38W3D03d
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NEW LIT.

For more details use free information card inside back cover.

TRAINING-TAPE CATALOG is a complete
reference guide to Sony's video training-
tape library. The catalog is divided into
three categories: basic fundamentals.
technical training on specific products.
and special programs.

The section on basic fundamentals
describes the courses on a wide variety of
video-related subjects in easy-to-under-
stand language. The technical-training
category explains the Sony tapes dealing
with specific video products. Usually
consisting of eight tapes in a series, they
begin with tapes on ‘“operation” and
“technical overview'' for the non-tech-
nician, and then cover hard technical in-
formation for those requiring more de-
tailed knowledge. The special-programs
tapes, best used by dealers and sales-
people, are released as new equipment is
introduced. The catalog describes those
tapes available now, including product-
demonstration tapes on the Sony Video
Responder and model DXC-1800 color
camera and visual demonstration

method. Free upon request.—Sony Video
Communications, Tape-Production De-
partment, 700 West Artesia Boulevard,
Compton, CA 90220.
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CROSS-REFERENCE LIST, two-color, 8
pages, 8'2 % 11 inches, is a comprehen-
sive cross-reference list of TRW part
numbers. There are more than 1900 entries,
showing EIA numbers in conventional
order and the corresponding TRW num-
ber. Free upon request.—TRW Power
Semiconductors, 14520 Aviation Blvd.,
Lawndale CA 90260.
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TEST INSTRUMENT/DIGITAL PANEL
METER CATALOG, 190 pages, illustrated,
8Y2 x 11 inches features a complete glos-
sary of terms and conditions, as well as
introductory material on test instruments
and portable digital multimeters in general.

Included in those two categories are
multimeters, oscilloscopes, AC and DC volt-

meters, temperature meters, frequency
monitors, frequency meters, counters,
and logic probes. The individual instru-
ments are shown in clear photos, and
with each there is a list of specifications,
applications, and descriptions. Free upon
request.—Non-Linear Systems, Inc., Box
N, Del Mar, CA 92014.
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ELECTRONICS CATALOG, 32 pages, tab-
loid size, is fully illustrated and lists all
manner of electronics equipment and
components, such as color converters,
transistors, filter capacitors, liquid crystal
displays, light sources, channel-selecting
keypads, digital printers, humidity con-
trollers, blowers, air compressors,
motors, timers, transformers, power
supplies. noise suppressors, heat sinks.
switches, pots, relays, digit counters,
bridges, microphones—and many others.
Free upon request.—Technical Electronics,
PO Box 2361, Woburn, MA 01888. R-E
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An enclosure as
good as your idea.

bosses and slots speed component
mounting. e Available off-the-shelf
from single unit to production
quantities. See them at your
PacTec Distributor. And ask
him for your free catalog.

PACNTEC...

subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400
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You've turned a good idea into a piece of equipment—
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:

e Attractiveyetinexpensive. e Durable ABS construction.
e Many sizes, colors, accessories. ® Built in

CIRCLE 76 ON FREE INFORMATION CARD




NEW BOOKS

For more details use free
information card inside back cover.

ELEMENTS OF SOLID STATE PHYSICS,
by M. N. Rudden & J. Wilson. John Wiley
& Sons, Inc., One Wiley Drive, Somerset,
NJ 08873. 186pp.; 6% x 9% inches; hard-
cover. $40.00.

Unlike many other introductory texts on
solid-state physics, this one assumes no
prior knowledge of quantum or statistical
mechanics on the part of the student, but
relies on simple models to illustrate the
physical principles. As a basic introduc-
tion to those principles, it is designed for
first-year students in physics, materials
science, and electrical/engineering
courses.

The student is provided with a wide
range of numerical problems with solu-
tions and hints, together with a large
number of descriptive questions that can
serve as a means of self-testing.

Following the preface and prologue,
the six chapters are titled “Some Aspects
of Modern Physics,” "Classical Theories
of Conduction and Magnetism," “Energy
Bands in Solids,” “Quantum Theory of
Conduction,” "“Structure of Crystalline
Solids,” and “Semiconductor Devices."”
The book is illustrated with charts, dia-
grams, and line drawings. There are also
discussion questions, answers to the
problems posed at the end of each chap-
ter, a suggested reading list, appendices,
and an index.
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SON OF CHEAP VIDEOQ, by Don Lancaster.
Howard W. Sams & Co., Inc., 4300 West
62nd St., Indianapolis, IN 46268. 223pp,
including appendices; 5% x 8% inches;
softcover. $8.95.

This, like its predecessor, The Cheap
Video Cookbook, is a build-it-yourself
hardware book for hardware fans. It will
show you very low-cost ways of getting
alphanumeric and graphic video out of a
microcomputer and onto an ordinary TV
set.

For example: you can build a complete
video-display system (called ‘'scungy
video"') for $7.00. It eliminates one or both
of the custom PROM's used in “‘cheap
video," and it needs far less address space.
It's also easier to interface to different
microcomputers, is much simpler, and is
more versatile. You'll get all the details on
how to do it in the first chapter.

The second chapter shows you how to
run a video display and compute at the
same time without interaction. The sneaky
device that permits this operation is
called '‘the snuffler," and it can be built
for under one dollar.

Further ingenious ways of getting good
electronic results without more than a
modicum of the conventional cost in-

clude custom characters; a music dis-
play:; cheap video—Heath H8 hardware:
8080 cheap video—Heath H8 software,
and lower-case hardware and software
for the Apple Il (one chapter on each of
those). The appendices at the back of the
book show pinouts of selected IC's,
printed-circuit patterns, and more char-
acter-generator details.
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HANDBOOK OF ELECTRONIC METERS:
Theory and Application, by John D. Lenk.
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632. 228pp., including index; 6% x 9%
inches; hardcover. $18.95.

This revised and enlarged edition is de-
signed to be both a basic textbook for
student technicians, hobbyists, and ex-
perimenters, and a factual guidebook for
experienced, working technicians. Much
of the material from the first edition has
been revised for clarification or simplifi-
cation. Existing information has been up-
dated to reflect present-day trends, par-
ticularly the extensive use of digital
meters.

As in the original edition, this hand-
book can be used to supplement the
operating instructions that accompany
any meter (digital or analog), whether it
be a low-priced shop type or a precision
laboratory instrument. That is done by
providing a variety of test, measurement,
service, and troubleshooting procedures
using the meter as the basic tool. The
procedures are presented in ‘‘cookbook’’
fashion. Each procedure is preceded by a
brief descriptiion of the “why' and the
“where'' for the particular test. Each
operation is illustrated with test connec-
tion diagrams.

Chapter 1 discusses the basics; chapters
2 and 3 cover accessory probes and
fundamental operating procedures. Test
and calibration of meters are then dealt
with (chapter 4). Special measurement
procedures are covered in chapter 5, then
chapter 6 deals with the use of meters to
check individual components, and chap-
ter 7 is concerned with circuit functions.
The final chapter (8) concentrates on ser-
vicing specific circuits with meters.
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Vital protection
for PG Boards

-

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

These PC components replaced fast
with Endeco desoldering or solder-
ing tools.

Thernie

Endeco professional features include
safety light that denotes high, low
and off on switch models, SS con-
struction for long life. light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today

Enterprise Development Corp.
5127 East 65th Street
Indianapolis. IN 46220
Phone: (317) 251-1231
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Take S & %
, Stock e
1n Amerlca.

4"

jod

30 WATTS RMS  $28.95
Eiah performance amp with ruﬁ%ad aluminum heat-
inks. Measure only 4" x 2" x 1
Craws.

Ras:onse 10 — 45 KHz. 4 to 16 ohms. + 25 V/2A.

HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A. 25.95

120 WATTS RMS

High performance amplifier with
large heatsink area for cool c?)nm‘
tion. Fully protected circultry. Distor-
tion only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. S/

ratio 100 db. Only five connectiuns.
Amazing

Requires =45 Vi
H:‘?m. 80 W AMS. Specs/size as HY200. £35 VI2A 59.95
HY400. 240 Watts RMS (4 ohm). Double the power, dou-
ble heatsink areal Same specs as HY 120/200. May be us-

HY6 Mono Preamp
HY66 stereo Preamp 48.95

inputs for RIAA phono, tape with monitor, tuner, aux-
iliary and microphone; full tone control circuitry. Incredi-|
ble performance: Response DC to 100 KHz, distortion
005%, S/N 80 db. Output to 4.5 V RMS. Supplied with
ledge connectors. C. t. Reliable. | | vol
regulation — use from 15 to 50 V sa

ILP AUDIO MODULES

* Built-in heatsinks

* Protected circuitry

+ No external parts
required

+ 5 connections

« 5 year warrantyl

Y50 Amplifier

hick! Mounts with 2
Gives 30 watts AMS at 0.02% distortion.

HY200 Amplifier $79.95

compact — only 4%" X
Mounts with 2 screws.
4 to 16 ohms.

8,

x 2'

into 8 ohms at reduced output. +=45V/4A  $89.95

$25.95 |

fely!
Name =
Address 8
City Zip m
Please send Amt g
Check( ) M/O( ) Visa( ) MC( ) im
Number Exp. s
GLADSTONE ciocvon®" ™™ | 5
201 Fuhrmann Bivd., Buffalo, N.Y. 14203 2

CIRCLE 79 ON FREE INFORMATION CARD 403



NEW PRODUCTS

continued from page 100

NOISE ANALYZER, model NA-1, enables
the operator to hear noise currents; picks
up and identifies radiating noise fields;
traces signals; tests speakers, and checks

circuit continuity.

The unit is designed for autosound in-
stallers, marine electronic installers,
audio technicians, and commercial
sound installers. It troubleshoots the
cause of a noisy stereo installation quick-
lyand accurately, thereby saving many
hours of service time. The maximum in-

| NOISE ANALYZER SIGNAL TRACER

'1
|

<

put sensitivity is 20 microvolts; maximum
voltage to 32-volts DC; it picks up noise
currents to 2 microamps without hum,
and has pin-type conductive probes and
in addition, there is a directional induc-
tive probe.

The model NA-1 is priced at $149.95. —
Pacific Accessory Corporation, 3613 W.
MacArthur Bivd. #603, Santa Ana, CA.

BOXES, made of improved diecast alu-
minum alloy have good RF shielding that
makes the smaller sizes excellent for RF
connectors. The countersunk lids have
interlocking flanges, and the boxes are
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drilled and tapped for screws provided.
The boxes have an attractive ground and
tumbled finish, which may be painted if
required. The boxes are priced between
$3.40 and $36.00, depending on size —
Hammond Manufacturing Company
(US) Inc., 1690 Walden Ave., Buffalo, NY
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VOLTMETER, model MV-800, is an RMS
analog instrument that accurately pre-
sents the effective power of waveforms
which depart from a true sine wave.
Fifteen ranges are provided, from 30 uV
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full scale to 300 volts, and from —90 dB
full scale to +50 dB in decades. Readings
as low as —105 dB can be made.

A front-panel bandwidth switch per-
mits a choice of wide-band measure-
ments, standard first-order audio bypass
(20 Hz — 20 KHz) or “external filter.” A
group of standard or custom plug-in filter
modules are also available.

Internal, rechargeable Nicad batteries
allow the model MV-800 to be isolated
completely from the power line and ex-
ternal grounds.

The model MV-800 is priced at $495.00.
— IET Labs, Inc., 761 Old Country Road,
Westbury, NY 11590.

continued on page 106

The FM-2400CH provides an accu-

INTERNATIONAL FM-2400CH

Portable « Solid State « Rechargeable Batteries

rate frequency standard for testing and 40 MHz
and adjustment of mobile transmit-

ters and receivers at predetermined Frggtjency stability: =+.0005% from
frequencies. i

The FM-2400CH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the

to +104°F,

radio frequency channels of opera- crystals available).

tion and/or the intermediate frequen-

RADIO-ELECTRONICS

2

cies 25 to 1000 MHz

MHz Ba

cies of the receiver between 5 MHz

Frequency stability with built-in ther-
mometer and temperature corrected
charts: +.00025% from +25° to
+125° (.000125% special 450 MHz

» Tests Predetermined Frequen-
. Extendad Range Covers 950

« Pin Dmde Attenuator for Full J°'" SCAN, and IO’" the ever 'ﬂcreas!ﬂﬂ m-ﬂ'ﬂbel' of

Range Coverage as Signal
Generator

* Measures FM Deviation.

cormection) ..........c.c.... $28.89 ea.

AF crystals (less temperature
correction) ............. $21.92ea.
IFcrystals ............ catalog price
Wite for catalog
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FM-2400CH (meter only) ..... $690.49
RF crystals (with temperature

Em

‘I'ION.A.I. CHY&T‘L 'ﬂ CO., INC.

scanner enthusiasts who are getting all the frequency
information they need to really use their scanners! You
get an F.C.C. quick reference frequency allocations
chart; plus SCANNING TODAY magazine, a forum for
scanning news and technical articles with regular fre-
quency updates from all across the United States.
Also, FREE classified ads allow members to exchange
frequency info, 10-codes, as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kitincludes an |.D. card, certif-
icate, vehicle decal, and much more. Join today and
get free “Scanners Hear It First” bumper sticker! Send
check or money order for $10.00 to:

wn&edll]

Scanner Association of North America

Lo Suite 1212 RE, 111 E. Wacker Drive, Chicago, IL 60601.
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EQUIPMENT REPORTS

continued from page 41

digit LED display. The timebase uses a
3.58 MHz crystal. The temperature
stability is said to be * 10 parts-per-
million from 0 to 40 degrees centigrade.
Setability is said to be = [ part-per-mil-
lion. which seems to agree with our
findings. The input impedance is I
megohm shunted by 24 pF. Maximum
input voltage is 150-volts RMS up to
100 kHz. From there. the maximum in-
put voltage decreases in a linear fashion
as the frequency increases: the maxi-
mum input at 225 MHz is 5-volts RMS.
Inputs are coupled to the meter using
front-panel-mounted BNC-type con-
nectors. No test leads are supplied with
the unit.

Standard IC’s. installed in sockets.
are used throughout, and the circuit-
board layout is such that most parts are
easy to get to. All of that greatly simpli-
fies troubleshooting and servicing. As
always. there is an ample section
covering troubleshooting in the manual.
including a large schematic. and a parts
list that gives acceptable substitutes
where available. Of course. the com-
pany provides back-up service if you
should run into a problem that you can
not correct yourself. Incidently. our
unit operated properly immediately
upon completion: that’s not a rare oc-
currence with Heathkit products.

The power requirements for the
counter are 108-132-volts AC at 50-60
Hz. In addition. the dual primary of the
power supply can be rewired for 206-
264-volt operation. That change can be
made either during assembly. or at a
later date. Power consumption is 25
watts,

In general we found the unit to per-
form as claimed and could find very
few negative points. The power trans-
former was a bit noisy. but ours could
be an isolated case: in any event. it was
not bad enough to be distracting.
Although the 225-MHz upper limit may
seem a trifle low. the counter is an ex-
cellent buy. considering the price. In
addition. the low upper limit is not
really a problem in a majority of appli-
cations. The model IM-2410 kit sells for
$124.95: the assembled model SM-2410
sells for $170.00. R-E

$0 Sy,
S %
Take ; Qﬁ-fig
. StOCK 1659
In America.

A public service ol this publication
m and The Advertising Council.

—Stereo’Expanders. Two
at solutions to spotty |
car radio reception.’

You know the problem. Station fading...picket fencing...generally
poor and frustrating FM car radio reception in the country and suburbs.
We've ended all that with our great little space-age Stereo Expander
devices. Hooked up between the radio and the broadcast antenna, they
create a tremendous boost in sensitivity—over 15 dB—bringing in
far-away FM stations sharp and clear. Simple, effective. Model ASC-100
hides completely out of sight; Model ASC-100DX mounts neatly any-
where underdash, has an off switch when the boost isn't needed.

a member of The Allen Group Inc.
B ~Stripes of Quakity™

12435 Euched Avenue, Cleveland, OH 44108
Internatonal Div.. 2200 Shames Dr.
Westbury, LI Now York 11500

Canada A C. Simmonds & Sons. Lid

CIRCLE 85 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE

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

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

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

.'applc computer

(omplate Microprocessors line, peripherals & Terminals

APPLE Il PLUS, 48K ....$1215.00 Disc 130X DOS 3.3
Pascal Lang Sys. ... 395,00 w/controller .........$575.00
... 168.00 SOR0OC 10135 ..,
... 139.00 TR .......
______ ...160.00 Epson MX-80. ..
v 320,00 Color Monitor ..
...callus W01 e AE s
....... oe s 040,00 180 Column Board
Texas Instruments
TI-59 $175.00
TI-5511 "~ 3995
Speak & Spell 49 95
Tl Programmer 47 95

SCM TYPEWRITER SPECIALS

SCM 2200 INTREPID
SCM2500 ....... 289.00 CLASSIC 12
All units shipped in original cartons with accessories
according to manufacturer's specification. Send money
orders, personal check 2 weeks to clear. In lllinois add 6%
sales tax. Add $6.95 minimum shiwi%_& handling charges
per unit. We ship UPS. Subject to availability. Written
warranty for specific products can be obtained free upon
request. Above prices are for mail order and prepaid only.
Prices and specifications subject to change without notice.
Send mail orders.. i

Ralik's, Inc.

519 DAVIS EVANSTON ILL 60301 TEL 312-869-6144

1861 H3aW303d
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RADIO-ELECTRONICS
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CREATE ANY

RHYTHM "5et

i\

m""

; l' ) Send Free Catalog. =
Name: i }
Address: :
City: State: Zip: 1
VISA: MC: Card No. :

m ELECTROMICS, DEPT12R 1020 W WILSHIRE. OKLA CiTY.0K 7318

COMPUTER CORNER

NEW PRODUCTS

continued from page 90

continued from page 104

But how do you determine the quality
of the software, and decide which pro-
gram best fits your needs? Some com-
panies offer demo disks, and that may
be a good way to begin your shopping.
The best way, however, is to ask some-
one who has used the software, and has
dealt with the dealer. Reputable firms
will be more than happy to give you
some references. Speak with those
users and find out how they used the
software, and any problems that they
may have had. Taking the trouble to do
that can also save you some time in
getting the software running if you do
decide to buy it.

Also, while you are finding out about
the software, make sure to ask about
the producer and the dealer. Make
especially sure to ask about the after-
sale support: That is subject of the most
often-heard complaints among com-
puter users. Purchasing and setting up a
computer system is not a simple matter
of taking it home, plugging it in, and
work. It requires education, experi-
mentation, and a period of adjustment.
Self-education before you make a pur-
chase can help, but not as much as
choosing a reliable vendor. R-E

CASSETTE CHANGER, model RAC-10
MK I, is an improved version of the mode/
RAC-10, which has been in extensive use
in hotels, restaurants, doctors' offices, de-
partment stores, and other areas where
background music is required.

T\
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The model RAC-10 MK II's extra re-
finements include volume-level control,
automatic shutoff and pinch roller disen-
gagement, and electronic noise-limiting
circuitry. The frequency response is 35 Hz-
14 kHz * 3 dB. It is priced at $850.00 —
Benjamin Electroproducts. Inc.,, 180
Miller Place, Hicksville, NY 11801. R-E
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HI-FIMINISPEAKER

continued from page 63

made from particle board or plywood. The supports are
made from square lengths of wood. Dimensions are given in
the Parts List. With the exception of the screws required to
hold the sides of the enclosure together, to mount the speak-
ers, and to connect the support-ends to their attachment
points. glue can be used to secure one piece of the enclosure
to the other. A hot-melt glue gun and glue sticks are
recommended.

The L-pads, crossovers, and terminals should be mounted
before the rear panel is installed—it would be virtually im-
possible to work on them afterwards. The mid-range speaker
should be mounted off-center to prevent standing waves
from developing and its enclosure should be filled with an
acoustic insulating-material such as fiberglass. Glue the
crossover coil and capacitors in place so they will not shift
when the speaker is moved.

Partition 1 (see Fig. 2 for partition numbers) has two smaller
partitions mounted on it to prevent standing waves. A thin
layer of fiberglass, not more than Y-inch thick, should be
placed over the entire partition-1 assembly, again to aid in
preventing standing waves.

Finally, remember that the enclosure and sub-enclosure
joints must be air-tight for the mini-SAFE speaker to work
properly. Bear that in mind when you glue your joints!

Now for the assembly instructions—read them thoroughly
before you begin:

1. Cut all parts to size, using the dimensions given in the
Parts List and Fig. 6. Don't forget the 4-inch-square
center holes in partitions 2, 4, 6, and the enclosure bot-

(o6 I - w rn

o N

10.
1.

12.

13.
14.

tom; and the holes for the speakers and L-pad shafts
(see step 11).

. Using four partition supports, mount partitions 1 and 3

on partitions 2 and 4, respectively.

. Mount four partition supports on partition 6. Do not

mount partition 5 at this time!

. Mount the two squares on top of partition 1.
. Assemble the four-sided tube.
. Attach the four bottom supports to the enclosure

bottom.

Attach the four top supports to the enclosure top.
Place the enclosure’s front, rear, and side pieces on a
flat surface. Assuming that the sides facing up will be-
come the inside of the enclosure, use a marking pen to
indicate the function of each piece ("‘front,” “left side,”
etc.). Also indicate which end of each piece will be at
the bottom.

. Draw three parallel lines on each panel as shown in

Figli7:

Attach the front and sides to the enclosure bottom. Do
not attach the rear panel yet.

Mount and connect all the crossover components, L-
pads, binding posts, and the mid-range speaker in the
sub-enclosure bottom. Use the area between the en-
closure bottom and the lower lines on the inside of the
front and sides for this so that the square tube will be
able to fit into its center hole in the enclosure bottom.
Place the tube in the center hole in the enclosure bot-
tom and glue it in place. Then fill the empty spaces in
the sub-enclosures with a loosely-fluffed acoustical
material such as fiberglass.

Attach the rear of the enclosure to the rest of the
assembly.

Glue the partition mounting strips to the front, rear,
and sides of the enclosure so that the bottom edge of
each strip is even with the lowest line marked on the
bottom of those panels. They should form an even

contnied on page 141



ORGAN
AND
PIANO
KITS

The most advanced — most versatile
electronic instruments in the indust-
ry are now within most everyone’s
reach . ... because you build them
yourself the easy and very exclusive
WERSI way. Best of all, you'll save
up to two-thirds the cost of a comm-
ercially built instrument.

With WERSI's unique “Building
Block™ system, you actually select
features you desire, Incorporate new
features as they're developed. No
need to trade organs again.

Send for free literature on this excit-
ing concept today. (Please specify
Piano or Organ) to:

CWERSI

Dept. M 21, P.O. Box 5318
Lancaster, PA 17601

~

A

gee-wizardry

108 New South Road
Hicksville, N.Y. 11801 )

The world of |

electronics

Tt bouomerd | Busgice. Ve Mcrrrs [ Hetovat & Adrremue Dootors

¥ prewam

g
o Cowh
m

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.
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LETTERS

continued from page 13

tember 1981) to my letter in the June 1981
issue, but the editorial agreement with his
arguments demands comment. so | must
write again.

What efficient law enforcement, aimed
at saving lives from irresponsible drivers,
has to do with Hitler and "Big Brother"' is
beyond me. One need only look at the sta-
tistics on highway deaths caused by
speeding to realize that some action must
be taken. | agree that a computerized tick-
eting system should be designed carefully.
to avoid abuse: but when we talk about
saving lives, we have to look where the
greatest risk is. People who think that the
law should have no authority over them
are not only killing themselves, but mil-
lions of other people who respect those
laws. ‘

| oppose too much big government as
much as anyone else; but people like Mr.
Recob are demanding it. Laws exist for a
reason. Just because you disagree with a
posted speed limit does not give you the
right to ignore it; and claiming that en-
forcement is an invasion of privacy is no
excuse.

No—radar is not 100% foolproof. (It's so
unreliable that it is used at nearly every
airport and military base in the world. The
police are using a simplified version, but
the same principles of physics apply
there.) Like any other high-technology de-
vice. radar requires proper training for
correct use. Of course, such training
should be required by law for all police
radar operators. But to argue against a
technology because untrained (or poorly
trained) persons make mistakes in using it
is absurd. By that kind of fuzzy logic, we
should condemn all other kinds of elec-
tronics, too. Even with the poor training
programs in existence in some (but by no
means all) areas. errors are the exception
rather than the rule.

Mr. Recob says: "...a receiver is still a
receiver. whether it provides communica-
tions or not.” But to be protected by an
unforeseen loophole in the Communica-
tions Act. the communications aspect is
obviously the key issue. At the very least.
certain types of receivers can (and should
be) banned from moving vehicles. No one
has any objection to Mr. Recob’s (or any-
one else’s) using a radar detector in his
bedroom. But it shouldn't be used in pub-
lic to break laws when such violations
clearly endanger life and limb.

His comment. "...our only defense is
offense: radar detectors...” would be
funny. if it wasn't so frightening. If you are
driving within the local legal speed limit. a
radar detector is of no use to you at all! It
only tells you that you are being watched
at that moment. What can you do with that
information? If you've been driving care-
fully and observing the law. nothing—you
do nothing at all—you just continue as
you were,

Still support radar detectors? Read over
the latest highway death statistics and
notice the percentages caused by speed-
ing. And sleep well. if you can.
DELTONT. HORN,

Hollywood. FL R-E

Nine

SUPER DEALS FROM
THE BACH COMPANY

1. Texas Instruments TI
99/4A Home Computer.
Powerful TI Basic. Up to 72K
total memory capacity. NEW
typewriter keyboard. We
carry all accessories.
$369.95.

2. Texas Instruments TI 59C.
Programmable Calculator.
With magnetic card storage.
$189.95. $20 Rebate Program.
3. Texas Instruments T1 58C.
Programmable Calculator.
$89.95.

4. Texas Instruments TI
100C. Printer/Plotter for TI
58C, TI 59C. $159.95.

5. Texas Instruments TI
Thermal Paper for 100C. 3
pack. $9.95.

6. Hewlett-Packard Quad
Memory Module. Converts
HP-41C to HP-41CV
capabilities. $89.95.

7. Hewlett-Packard HP-41CV
Alphanumeric Full
Performance Programmable
with Expandable Continuous
Memory. $269.95.

8. Hewlett-Packard HP-34C.
Advanced Programmable
Scientific Calculator with
Continuous Memory.
$119.95.

9. Hewlett-Packard HP-38C.
Advanced Financial
Programmable Calculator with
Continuous Memory.

$119.95.

ORDER TOLL FREE
800-227-8292

California Residents call 415-
494-1995. Use VISA,
Mastercharge, Check or
money order. Indicate card
number and expiration date.

Add $2.50 for shipping.

D |
m=BACH
ompany
P.O. Box 51178
Palo Alto, CA 94303

(o]
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MARKET CENTER

VE VIA SATELLITE TV NOW !

UNDER $300' * DISH ANTENNA s

e -pnmnp{.z:rnn

FOR ROOF 4

OR PORCH E 2 Rll:llv ::su: MDS COMPLETE RECEIVING SYSTEM

JUST PUBLISHED: 8% X 11B0OK gives a wealth of updated information on =AntennaseRecelvers
° lgo.ok llokla m:llllﬂlfi o Sources » Services » Equipment lalmmnrs e Much More.
Our takes mystery out of the sophisticated technology — — —. - - - - - - - - - ——
of satellite transmission and reception. This volume represents all Syt b I by

the essential knowledge made sasy to understand, and will show 5end 395 plus 52,50 shipping & handling

YOu how easy it is to have a 90 channel reception system so that | orcali pur 24 hr. C.0.0. order line (305) 845-4447

you can enjoy: first run movies, foreign films, Las Vegas enter- | yame
tainment, live sports, and much more. Ewemmng being telecast |

in the world could be yours at a twist of a knob! Pt

materials $500. Plans, formulas $10.00. WARD
MICROWAVE, Box 100, Conway, NC 27820

WOLF whistle . . . great gag gift! CMOS. Sche-
?msaotgg $2.50. BARRETT Box 663, Carrollton, TX

SONAR distance ranging in air. LED display or
simple microprocessor interface—great for robo-
tics! Detailed plans $5.95. SENSYSTEMS, P.O.
Box 1497, Cupertino, CA 95015

DECODE Morse, RTTY, and ASCI| signals from
airwaves with new Code*Star. LED readout or
connect with your computer/printer. Keyboard,
other items also available. Kits or assembled.
MICROCRAFT, Box 513R, Thiensville, Wl 53092
(414) 241-8144

PLANS & KITS

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C
& D ELECTRONICS, PO Box 21, Jenison, MI
49428

GOOD money in computer field. Valuable new
handbook, “How To Break Into The Computer
Field,” $8.95. Moneyback guarantee. CARRON
PUBLISHERS, 205-GA Ridgewood, Easton, PA
18042

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus bonus UHF system, both
for only $10.00. Best systems available, no inter-
nal connections to TV! Parts and kits available,
MC/Visa accepted on parts purchases. Send

downconverter kits—$49.95. Variable DC power
supply kits—$24.95. Complete system, all parts
included—$79.95. NEC 64535 transistors—
$9.95. Complete plans and assembly instruc-
tions—$2.95. Kits not available in Oklahoma.
%I?;sTRONICS. 5004 Alan, Oklahoma City, OK

MUSICAL car horn 64 tunes. No chips to buy. Kit
with case less horn, $39.95. Factory assembled
with horn, $59.95. Add $1.75 shipping. ELEC-
;;‘[?4'3'0 SOUND, P.O. Box 401951, Garland, TX

AUDIO kits. Equalizer—twelve bands/channel
$100; 24, $225; noise reducer/expander, $110;
LED meter, $42; see R-E cover stories 5/78, 3/81,
2/80, or send stamp for catalog. $8S, 912R
Knobcone, Loveland, CO 80537

PCB 2:1 negatives to 1114 $20.00. For posi-
tives add $10.00. Add your artwork postage.
REIS ELECTRONICS, INC., 1043 S. York #10,
Bensenville, IL 60106

MICROWAVE television “downconverters” un-
der $50.00. High quality, easily assembled. Cata-
logue: $2.00 (refundable). NDS, Box 12652-R,
Dallas, TX 75225

SAVE 90%. Build your own micro or minicomput-
er. Free details. DIGATEK CORPORATION, Suite
E, 2723 West Butler Drive, Phoenix, AZ 85021

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling (United
States only), refundable with first $15.00 order. T
& M ELECTRONICS, 472 East Main Street, Pat-
chogue, NY 11772 (516) 289-2520

MICROWAVE television uducatlon manual! New
blication explores nas

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, M| 48185

AMATEUR, instructional TV—2100-2600 MHz

SASE for more information on these and other
unique plans. COLLINS ELECTRONICS, Box
6424, San Bernardino, CA 92412

SATELLITE TVRO parabnlic aluminum dish Inral

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $1.65 per word (minimum 15 words) to:

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.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale
( ) Education/Instruction ( ) Wanted (
Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

RADIO-ELECTRONICS

1 2 3 4 5
6 7 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.

downconverters: $16.25. In!ormniion package
on microwave and other exciting television
products: $2.00. ABEX, P.0. Box 26601-RM, San
Francisco, CA 94126

PCB. 15¢ sg-in. Free drilling. Satistaction guaran-
teed. INTERNATIONAL ENTERPRISE, 6452 Ha-
zel Circle, Simi Valley, CA 93063

MINI FM MIC

Compact size, only 2"x1“x%", Transmit
to FM radio BB-108 MHz. Exceptional
audio quality. Transmits stable signal up
1o 900 it. Complete kit incl, case, battery
& instructions. Only $13.95, Assembled
$18.95. Add $1.55 S&H ca. Send 18¢
stamp for brochure.

S.E. Corp., Box 16969-R
Temple Terrace, Fl 33687

I = ELECTRONIC
i Q ORGAN KITS
— 3-4 Manuals
. “é.&.—"’—— THEATER and CLASSICAL
Rcfundaﬂe Parts

hure $2.00  Catalog $1.50
DEVTRONIXORGANS INC., Dept 60

6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

-

MICROWAVE HORN ANTENNA KIT
1.7-26 GHz Frequency Range 17-19 1b Gain Kit w/Assembly Instrections $39.95*
Down Converter Board $19.95° (w/Anteana Kit $14.%5)

Parts Kit for Board $2995* (w/Anteasa o Board $24.95)
Complete Package (Antenna, Board & Parts Kit) $7995

MICROTENNA ASSOCIATES
South 2300 West, Salt Lake City, Utah 84119
Check or MO. only — Allow 2-4 Weeks Delivery (Cost includes shipping)
*Utah Residents Please Add 5% Sales Tax

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -

Phone 415-447-3433

Write or Phone for FREE CATALOG,. MENTER S

EQUIP,

Average 1 minute Saturday call is 21¢.

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550




TECHNICAL BOOKS . (- . TE
Al ive Christmas Special
Active stocks books by the following = S
manuragiers. 4= Electronic
Advanced Micro Devices Precision Monalithic Inc.
Fairchild Silicon General Sa_lES E[]I'p $ A9 95 —
General Semiconductor Ind. Siliconix £ K
Hitachi Sybex -3
Howard W. Sams Co. Lid. Tab Books Inc.
Mun:n:ﬂhic Memories Texas Instruments ROCKWE L L A' M 65 %
Nippon Electric Co. Toshiba Ty o ]
pecelopt Untrode Hamessad foc wrkc Al 60 99 o huns bowd i complin ). 111981 1C MASTER
2y e s reer T s s Tl o ar
Write for your free catalog. ' 4K version. Only $445.00 ACT NOW WHILE

43 See address below. NG __A_QUANTITIES LAST _)

LINEAR IC’S COMPUTER SUPPORT CENTER

LMIOTANE 32 SNTGATINF 1.8 LM747CN14 50 Zilog EPROM’S
LM307N-8 43 LM34BN-14 99 LM748CN8 '
LM30BN & S8 (MISBNGE 48 (M145GNE 38 /‘ M'CF:::C:_'FR%CESSOR C1702A 2K 1US $ 7.95
LM30BCH 85 LM555N.8 28 LM14BAN-14 ET
LM309K 156 LM556N.14 .52 LM14BIN-14 E OSI0/0 25MHI 2245 g oo !'.j; 5800 c§u sae C2708 1K x 8450 ns $ 398
LMIIOHC 199 LM567CN8 89 LM1495CN 14210 | Z20-CRU 25MHz 7.5 ZB0SIA 25 MM 2245 7.95 865 C2716/TMS2516 i
3 40 MH: 9.45 X MHy 8039 CPU 95 6802 CPU (Intel version) $ 6.98
LM311CH 85  LM709CH .59 LMI496CN-14 1.38 ZB0A-CPU 40 MH: ZBOA-SI0/1 40 MHz 2185 Boanoven 495 5808 CPU 8.45 :
LMITIN G 49 LM714CH 295 LM2211CN 14 295 mnpl:u 25 :n.- ?g %ssm'azz !3 :n: gg 8085 CPU 7.95 8809 CPL 19.95 16K 450NS Single 5V Supply
LM318N 8 119  LM723CH T ZBon- 4.0 MHz -S5I0/2 40 MHz Y X :
LMIIBCH 16T LM rgggu 14 .1: tﬂizzﬁ?g‘é :::g O-CTC 25MHz 595 ZBOSIOA 25 MMy 1685 g:‘,?g g:g %;g ;::: TMS2532 (T | Pin Out) $19.95
LM323K 534 LM725CN8B 122 LM3403N14 q7g | ZBOACTC  AOMH: 7.65 ZBOA-SID/S  40MH: 2154 5% 425 gaoy 265 32K (4096 x B) 450 ns
LM324N A48 LM73ICN14 1.36 LM3524PC 330 | ZBO-OMA 25 Miz 17.99 ZBODART 25 MH: 1185 g5, 198 6345 2950 i
LM339N 48 LM7I9CN 14 1.69 LM390ON ‘g | ZBOADMA 40 MW 2295 ZBOA-DART 40 MW 1485 S8 344 €850 295 C2732 (Intel version) $18.75
NET26N 129 LM741CH 59 LM4136N.14 88 . .65 32K (4096 x 8) 450 ns
NBT28N 438 LM74ICN.S 28 ULNZ003AN 79 MOS MEMORIES hoze Aay oo o T S{ ’
MOS Static RAM's 8251 595 6502 CPU 745 TMS2564 $89.00
Part No. Price 8253 9.95 6504 CPU 765 B4K (8K x B) 450 ns
LED!S 210135 K 8255 595 6505 CPU 7.65 ,
— . (256 x 4) 350NS 22 PIN 3.85 8257 9.95 6520 595
%12(13?‘335 I: “:»Kssk 1) Z%igsiﬁ;lpl‘i“ Lg 8259 g.gg 6522 3:; 16K STATIC RAM
1K (256 x 4) 4 18 PI 2, 8279 1095 6532 10,
) - P2112-35 IK (256 x 4) 350NS 18 PIN am5; 874 AN 8381 ol EMMZIOS 20K, (716 &) COONG) PREISAS
T-1 LED'S T-1-3/4 LED'S 2114L  Low Power 4K (1024 x 4) J0ONS 295 8755 3200 1 swj%s DYN;MIC RAM'S (16 PIN)
LED i 11 2147 4K (4K x 1) 55NS 8.95 PROM'S (200NS) $ 265
LED g?? ?g | ::Eg ggg %4 2147 4K (4K x 1) TONS 745 745288 188 256 bit. 16 BN 4116-30 (300NS) Ceramic  Special$ 2.25
. . 7451 1.88 256 bit. 16 PIN %
LED 212 14 || LED 224 16 UART's 93427125129 275 1K 16 PIN 4K MOS DYNAMIC RAM's
TIL 209A 14 TIL 220 15 AY5-1013A Special 3.95 3%4131;2?!26 3;2 ;: !2 sm TMS4060-30 Special$ 2.65
o 5 . h I | 4 1 i .16 PIN
40 Khz Single 5V Supply S3436I7690 o5 K16 PIN 4K (4K x 1) 300NS 22 PIN
SHIFT REGISTERS Husyeas 6.95 4K. 18 PIN 16K CMOS STATIC RAM Special
0344B/7641 7.95 4K, 24 PIN
CMOS e R T e R i |
E 7 18571 17 K. 18 PIN 64K MOS DYNAMIC RAM
3342PC 64 Bit + 395 74547871 19, K. 24 PIN
cowoise 2 coowse & couosse &8 | 3UTBC Goon 345 251917138 T80 16K, 34 BN 4164 64K (64K x 1)200NS 16PIN 52400
CDA0D6BE .59 COMMZBE 54 CD4511BE 59 4164 64K (64K x 1) 150NS 16 PIN $29.95
pise n  ome x o o
CD400 ! ” |
CD4009BE .39 CD4046BE .79 CO45158E 188 XAR
il s e E PRODUCTS SOCKETS
Chioiae b CDidse 32 Chiswee LOW PROFILE, SOLDER TAIL, DIP SOCKETS
n CO40%1BE 78 CDas2BE T8 3
e e CDibsz8E 79 CoiszenE 128 inota || EHASELOGKRD LOORS eriacy MULTIFLIERS 8ad MODULATORS PINS PRICE PINS PRICE
CDADISBE 56 cDa0AYAE 79 coasaree il NCE R e e ke brof 8 08 22 22
CD40iBBE 32 CD40G0BE 88 COD45288E 72 | JRTiice Peeceeon Prsse LochedLom in : ;
CD4017BE 54 CD406EBE .54 CD45318E B4 | xp2se7CP  Ousi Monssiie Tone Decoder HrH OPERATIONAL AMPLIFIERS 14 14 24 .24
CD4D1BBE 52 CDA4D6SBE 2 CO45328E B XMMECP  Programmabie Quad Op Amp 288 16 16 28 28
CD40198E a8 CD4D69BE 25 CO4539BE 59 FUNCTION GENERATOR XR420ICP  Programmabie Ouad Op Amg T - -
CD40208 58 CD4070BE .29 COD4543BE 144 XRIECP  Monchinic Waveloim Generstor 1108 18 18 40 40
CD4021B) 51 CD4071BE .29 CD4553BE 289 XRIZACP  Monokinic Funchion Generatos an DISPLAY DRIVERS 20 20
040228 78 CDAQT2BE 19 CDAS55BE 58 XRZIICP  Voltage Contioted Dscs 430 XMITICH Fiucrancen| Diagplay Driver ™ _
CD4023BE .18 CD4073BE .28 CoissoBE 38 | R e et Gonarst eyt abi Lo STANDARD PROFILE, WIRE WRAP, DIP SOCKETS
CD40248 A4 CD407SBE 28 CD4S81BE 189 e et ey e s ymay ey 158 PINS PRICE : .
CDADZSBE .20 CD4076BE 59 CDASH2BE 69 TIMING CIRCUITS SPECIAL FUNCTIONS PINS PRICE
CD4026BE 145 CD4078BE .28 CDASB4BE A2 | xnissscP Mocropowss Timing Cucuit 182 ARS300 Ml Functon inlegraled an 8 .33 24 99
CDAD27BE 42 CD40B1BE 25 CDASBSHBE 79 | aMLsMCP Ousl Mcropowse TmngCucud 305 XMI4  Puise Properonal Senc w7 ‘
CD4028BE .54 CO4082BE 19 CD4T02BE 1039 XRSSACP  Ouad Temes Circi 245 XMIMSCP Pulse Proportonal Sares Circuit T 14 50 28 1.11
CD4029BE .69 CD40858E AT ADQRTPC 12 XMISSACP  Dual Timing Circuil 223 XA1M00  DuslOperaticnal Tramsconductance Amg 249 16 85 36 1.60
COA0I0BE .38 COADBEBE 59 40098RC 72 XRIMICP  Long Range Timer 183 XMZWO  Hammar Dive 18 # !
CD403IBE 167 CDA0GIBE 56 401GIPC 120 18 B89 40 1.50
CO40J4BE 244 CD4099BE 175 40174PC 20 80
CD403SBE 69 CD4104BE 239 401756C 9

TTL — STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY

TADON .23 7438N .38 74104N 64 74159N 152 74197N .72 74S05N .69 T74S153N 110 74S280N 2.29 7ALS26N .39 74LSIDIN .36 7ALSI7ON 1.5 74LS259N 129 T4LSITSN 64
TAOIN 25 7440N 25 TAI0TAN A4 T4160N A8 T4198N 150 T4SOBN .48 TASISTN 110 T4SZEIN 330 T4LS2TN 28 T4LS112N 36 74LSI7IN 50 TALSZ60N 125 TALSITIN 125
T402N 24 742N 44 TAI09N 44 74161AN B4 TA199N 155 74SOSN 86 745158N 116 745290N 654 TALSION 18 T4LS122N 48 TALSI74N 44 T4LS266N 36 T4LSITBN 99
TAOIN M Ta45N 95 T4110N 52 T4162N  BA T4221N BB 74S1ON .48  TASIGIN 474 T4S3TIN 298 T4LSIIN 20 74LS123N 50 TALSI7SN 44 TALS2TIN 1498  TALSITON 109
TAOAN .26 T446N B4 TAV1IN 72 T4I63AN B4 74246N 144  T4S1IN 58 74S162N 370 T4S37T4N 208 T4LSITN 29 TALSI2ZSN 44 T4LSIBIN 199 TALS2TSN 489 TALSIGON M
T405N 26 7447TAN 85 T4116N 138 74164N B4 74247N 129 74S15N B9 T4S5163N 354 T4AS38IN 595 TALSIAN 29 T4LSI26N 44 TALSIBON 445 TALS27IN 48 T4LSIGIN e
T406N » T 25 T4120N 138 74165N B4 74251N .79 TAS2ON A8 7ASIGBN 474 74S412N 258 7ALS42N 44 T4LS13IN 54 T4LSISON 72 7ALS2B0N 1.96 74LS395N 1.19
TAOTN 3 7451N 29 TA12IN A8 74166MN 68 74255N 188 TASION A9 74S16SN 538 T4S47IN B45 TALSATN g8 T4LS13IN 1,88 T4LS19IN 72 TALS28IN 78 T4LS44TN 7
TAOBN 26 TASIN 29 74122N .S  T4170N 196 74273N 230 74S32N 80 74S174N  1.06 74S472N p4s TALS4BN 99 74LSIIEN 42 74LSIG2N 84 TALSZ9ON 72 TALS490N 1.89
T409N 28 745N 29 TA12IN  AB  74172N 495 TA2TEN 119 74S3ITN 99 TASITSN 1.08 74S474N 985 TALSSIN 24 T4LS138N 48 74LS193N 84 TALS290MN 44  74LSSI0N B5.00
TAION 25 472N 38 T4125N 52 74173N .79 7427BN 238 74538N 147 T451BIN 395 T4S4TEN 595 TALSSAN 24 TALSIION 48 TLSISMN B4 7ALSI9EN pa  TALSEEON B4
T412N A7 TATIN 38 TA126AN 4B 74174N B8 7A27IN 58 74SAON A4 T4S182N 210 7ALSSSN 24 T4LS145N 1,08 7ALSI9BN B8 TALS299N 250 T4LSETON 1.84
7413N A2 TATAN 38 TA12BN B4 T4175N 58 T42BIN 110  74SS5IN 69 74S189N 495 TALSOON .19 T4LSTIN .32 74LS147N 1.6 74LS197TN BB T4LSI2ON 275
T414N 42 745N 42 TAI32N A5 74176N 77 7A203N B9 TAS7AN 86 T4S194N 168 TALSOIN 22 T4LSTAN .32 T4LS14BN 143 T4LS22IN B9 74LSI2IN 195
TA16N 38 T4TEN 42 T4136N 52  7417BN 1.7 T4208N B4 74S85N 218 T4S195N 1,79  TALSOZN .22 JALSTSN .36  T4LS15IN 42 74LS240N B9 74LSIZIN 495 TTL DATA
T4ITN 3 74EIAN 48 74141N B4 74179N 1.35 74351N 220 74S86N 7B 74S20IN 599 74LSOIN .22 TALS7GN 42 TALS1SIN A2 74LSp41N B9 74US323N 544 Bl lC\ie
7420N 29 74BIAN 136 74142N 327 74180N .75 74365AN 89 74S112N 7B 745225N 588 7ALSOAN .22 7TALSTBN .32 74LS1S5N 87 74LS242N 110 7aLsz2aN 325 N onEdh PUe .
7422N 37 7485M 86 7414IN 379 74182N 52 74366N B8  74S114N 1.96  745240N 295 74LSOSN .22 74LSEIN .69 74LS1S6N .99 74LS243N 1.10  74LS34aN 265 @I
7423N 37 7486N 39 T4V44N 379  74184N 230 74367TAN .58 T4S124N 260 TAS24IN 295 74LSOBN .22 7ALSEB5N B4 7ALSISTN 48 7ALS244N 110  74LS3I52N 1.45 y
T425N 32 7490AN 42 TAV4SN BT  74185N 236 74368AN 58  74S132N 1.24  T4S244N 349 T4LSO9WN 28 74LSBGN .38 74LSISBN 4B 7ALS245N 1.85  74LS353N 1.5 Imh;" L
T426N 39 7491AN 44 TAM4TN 132 74190N 68 74300N 98 74S12IN 98  T4S251N 149 TALSION .22 74LSSON .39 7ALSIGON 80 7ALS247N B4 74LSI62N 9.95 L?Hg‘nd
T427TN 32 7492AN 38 7A14SN B9 TA19IN 68 74393N 120 745134N 72 745253N 229 T74LSIIN 28 74LSGIN B9 74LSI6IN B4 74LS248N 109 74LSI6EN 52 gl o
TA28N 48 7493AN 38 T4150N 144 THI92N 88 745135N 1.56  TAS25TN 142 TALS12N 24 T4LS92N A8 7415162N 110 T4LS249N 110 T4LSIEEN 52 PL N
T430N 22 T494AN 88 T415IN 44 TA193N 72 TASOON 44  745138N 96 T4S258N 109 74LSIIN .29 T4LS9IN 39 74LSIB3IN 58 74LS251N 54 T4LSIETN .52 L;‘“f' 4183
T432N A2 T495AN 54 TA153N 38  T4194N 72 T4S02N A48 745139N 110  74S260N 188 TALSI4N .39 7ALS9SN A8 74L5164N 58 74LS250N 54 74LS36BN 52 2
TAIIN 42 496N S0 T4I54N 144 T4195N 55 74S03N T2 TASI140N B9 TAS2TAN 17.99 74LS20N .22 74LS96N .58 74LS165M B9 74LS257TN B T4LSITIN 125 $8.50
TAITN 38 747N 189 74155N 48 T4196N 79 74S04N 89  74S151N 110 7AS27SN 16.77 TALS2IN .28 T74LSI0OTN 42 74LS166N 1.64 74US258N .56 TALSITAN 125

1.56 T415TN 52

MAIL ORDERS SHOULD BE SENT TO

U.S.A. 133 Flanders Road, Westboro. Massachusetts, 01581
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 237 Hymus Blvd.. Pointe-Claire, (Mtl.), Quebec. Canada H9R-5C7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U.S. dollars.

Prices are in U.S. dollars. Minimum order $10.00

Add $3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED.

CIRCLE 3 ON FREE INFORMATION CARD



RADIO-ELECTRONICS
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NEED A COMPACT ANTENNA?
McKAY
SETS THE
STANDARD

with the DA100D Outdoor Antenna
and the DAS-DL4 Combination
Indoor Loop Antenna

For specs and detsils contact dealers
HARYEY RADIO New York City
HENRY RADIO Lot Angeles CA
BARRY ELECTRONICS Naw York City
GILFER ASSOCIATES Park fidge New Jarsey
ELECTRONIC EQUIPMENT BANK (D.C_area) Vienns VA
BRIDGEWATER CUSTOM SOUND Harvey, ILL
AUDIO PERFECTION Biocomington MINN
STANDARD SUPPLY CO. Salt Lake Cily Utah
THE BASE STATION Concord CA
J-MAR ELECTRONICS Toronto Canada

B00/B54-T769  Local 714/621-6711
except CA, Alaska, Hawaii TWX 910-581-4990

m McKAY DYMEK COMPANY
1115 College Ave PO. Box 5000

Claremont CATITITUS A

Make your first invesiment in Satellite TV the intelligent one!

+ Complete Handbook & Buysrs Guide - defailed, ye! simple

0 understand. Includes equipment costs, kits. turnkey

manutacturers — §7 95

+ Comp-Sa! Location Analyshs - G-page computer print out

Ioc-llu all 11 satelites, A must bor any station. Send zip
code, longitude & Latilude of nurul intersection. — $9.95

+ Both of the above for only $1
INTEIIN!TIIJHAL CoM HUNII:ITIUNS co.
0. BOX 25035 - CHARLOTTE, N.C. 2

Latest microstrip model of the “original”
MICROWAVE TV SYSTEM KIT

® LT-13 Down Converter with Preamp
@ 16 dBi Slotted Antenna

@ Deluxe Power Supply Kit

® All Coaxial Cables Included

® 2000 - 2600 MHz Tuning Range

LAB-TRONICS. INC.
P O. Box 171

, MN 55374
612-428-4226

SATELLITE TELEVISION

SATELLITE super-mixer; DEM-4150A. Clean up
your TRVO receiverl Near-theoretical perfor-
mance; flat response, DC-15001F, SMA connec-
tors; $69.50—CK/MO/COD. RIGEL SYSTEMS,
2974R Scott Blvd., Santa Clara, CA 95050 (408)
727-4231

REEL TO REEL TAPE

OPEN reel tape—mostly Ampex, used once,
unspliced, (unboxed) 7 1800’ or 2400°'—50 reels
for $60.00 (postpaid) 3600° 10'%%" reels $2.00
each. Sample reel $1.50. AUDIO TAPES, Box
9584-G, Alexandria, VA 22304

ELECTRONIC NEWSLETTER

ELECTRONIC Systems Newsletter will change
the way you design and build electronic equip-
ment. Unique monthly publication packed with
ideas, sources and techniques. 12 fascinating
issues, $19 (1 year). CCl, Dept. RE1, P.O. Box
329, So. Hadley, MA 01075

SATELLITE TV. Books, parts, low-noise micro-
wave transistors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1, St. Gaurgaogntaxio, Cana-
da NOE 1NO

SATELLITE TV antenna aiming. Lock on all visi-
ble satellites with polar mount. Accurate align-
ment now possible with our unique Sun Compass
tables. Optimum pole axis, mount declination,
satellite azimuth and altitudes, and one month
Sun Compass table computed for your position
. . . $12.00. VERSCHIEDEN, Box 12178, Boul-
der, CO 80303

SATELLITE TV antenna, 10 ft. fiberglass, com-
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, MI 48133 (419) 726-1095

Fall & Winter ‘81 — TEST EQUIPMENT

Electronic Component
FREE 160 Page Book

SLENING ELECTRONIC COMPONENTS
AT WHOLESALE COST

Catalog

We carry the Following:
TEST EQUIPMENT
B &

* BECKMAN

* HITACHI

* GLOBAL SPECIALTIES
* DATA PRECISION

* HICKOK

ELECTRONIC COMPONENTSE
* JAPANESE & MOTOROLA Transistors
IC's, FET, Diodes ¥
# Capacitors
* Resislors
* Connectors. Cables

TOOLS

* Weller. Ungar. Xcellite. Vaco. elc.

DON'T
FORGET

MALICY i U8 LA
NI BLADY MO

OLM PeCUMILS wiLC Dl

FUJI-SVEA INC.

® Over 10 million components in stock to serve you
® Over 20,000 sq. ft. of warehouse inthe East & West
o NO MINIMUM ORDERI!

FUJI-SVEA®

P.O. Box 40325 Cincinnati OH 45240
Dept. Radio-Electronics

Phone

Address

USE
CALL TOLL FREE YOUR
?Ei]aldg 113‘-5%11220 READER
Telex: 182 392
SERVICE
CARD

City

CIRCLE 42 ON FREE INFORMATION CARD

Enjoy Satellite TV Now
4 R0 Y\

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 x 11in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.0. rush order line (305) B62-5068.

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!

From offshore oil rigs,
data links to hotels
and backyard instal-

UG ERTNETA TR jations, we wrote the
book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all

» the facts. Inexpensive dishes, feeds, telem-

etry software, kits and more. Recom-
mended reading by NASA, The Office

of Consumer Affairs and quality com-
panies like Rockwell/Collins. Send
$7.95 today!

i5 24-hrs. C.0.D. Hotline
= (305) 339-7600

2 SPACECOAST

RESEARCH CORPORATION
P. 0 Box 442-E, Altamonte Spgs, FL 32701

—A—/\

ATV Reseaich " «specialists in CCTY
—a =

and computer monitors!

Video monitors - color

AW * TV caulns,
tlu,ptul'ylam * Yideo-to-RF _modul
* Free catalog, Phone or write. (402) m—snl

I3-RE Broadway Dakota City, NE. 68731

BUSINESS OPPORTUNITIES

LIFETIME security in computer field. Valuable
new handbook, “How To Break Into The Com-
puter Field,” $8.95. Moneyback guarantee. CAR-
gg?:;ol::ngSHERS. 205-GC Ridgewood, Easton,

15A programmable control timer—0.6" LED dis-
play, LSI circuitry, 4 on-off cycles, presettable,
etc. US$25.00. Data US$5.00 (credit first order).
RELIANT ENGINEERING COMPANY, PO Box
33610, Sheungwan, Hong Kong

$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

CB RADIO

GET more CB channels and range! Freguency
expanders, boosters, speech processors, how-to
books, plans, modifications. Catalog $2. CB
CITY, Box 31500RE, Phoenix, AZ 85046




7294 N\W. 54th Street
Miami, Florida 33166

SURPLUS
ELECTRONICS
CORP.

WHOLESALE/RETAIL
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

Phone: (305) 887-8228
TWX: 810-848-6085

We accept MasterCard and Visa.

“TANK BATTLE” TV GAME

In just a short time and with a few minor parts, the most
\ novice hobbiest can complete this exciting Tank Battle

* pame, Create a fun-filled evening for the whole family.
'wo Independent tanks rumble thru land mine fields,
shoot shells and fragment when hit. Four distinct engine
sounds are produced for the different speeds. Sounds of
gunllre. shell bursts and tank explosions are realistic.

utomatic on-screen scoring. Supplied with schematic

C.B. SPECIAL
CONVERT THESE TO 10 METER FM

New HY-GAIN printed circuit board assembly with PLLO2A
chip and 3 crystals. (Squelch pot, volume contral and
channel switch not included. ) Boards sold as js, the way we
téouuarl{;hem from the manufacturer. Board dimensions

"x 612"

10 $7.50 5090 $6.00

drawing.
SOLDASIS | 1049 $6.50 100-ur $9.50
$9.95 ea.
COPPER TRIMMER CAP E.F.JOHNSONS | COMPUTER GRADE ELECTROLYTICS
CLAD BOARD 1.5-20pF METER VALUE/MFD  VOLTS DIAM./LGTH. PRICE
_(Double Side) ! (ARCO PC-402) A 63,000 @ 15V Jlsty i h 1l $4.00 ea.
S.I!f]l} ?{25 “367:’25 2 N 50¢ 10,000 @ 20V 112" x 5%" $3.00 ea.
ICHnERss CLL 2700 @ 25V 1%" x 2Ya" $2.00 ea.
2.00¢a. 2,900 25V 1" x 2" $2.00 ea.
3. 0= SUB-MINI 10K POT e i enee
Edge Meter 250 UA 109, @ XVl <y 96.00.c1
DIP SWITCH (Eea— e s Hole. 39000 @ 30V 1" x5%  $4.00ea.
=RERERI | & o :'tlh PnI;_{LftT Black background. 34,800 @ 50V 3" x5 $3.00 ea.
E: O shatt Scale 1-20 Top, 450 @ 75V 1% x2%’  $2.00¢a.
T %" thread section 0-5 Bottom. 500 @ 100V 11" X 3Va" $2.00 ea.
5 POSITION $1.00 €. 5/$1.00 $1.25 2 5/5.00 240 @300V 1% x3%"  $2.00ea.
10 POSITION 82:00¢4. POWER e 0 @450V iwxz  $2.00e
.00¢a,
12 POSITION$2.50ea. | TRANSFORMER 24 Volt 9 VOLT NiCd MUFFIN FANS
$14.95 ca. RECHARGEABLE
| POWER
Primary —115 vac SUPPLY BATTERY
Secondary— 32 v with 5.4 AMPS
24 vtap at 15 amps i NEW. Replaces
Dim. 41" h X 3%" w X 4" deep the popul aagv
SCREW DRIVER KIT sﬁ'no il Transistor Battery.
$4.75 ca.
| MFG by ACDC Electronics Inc. MFG By Rotron Inc
2% square, no shunt required Model OEM 24N5.4-1 T 3 Blades 4% Square
Easy to read dial. ; Elanﬁi? st?reg ngr hlasdeg2 WDut 1105-&25 \éaa iwﬁdﬂ Hz. $1.50 ca Usgﬂ 95
: single slot 5/32" & 3/32" as volt adj and O.L. adj. .
Movement: 0-6, 0-10, 0-17 1 phiﬁips 1 scratch awl Output terminals contain n WCNSEW =
$2.50 ca. 6" long with one blade inserted + out, + sen, — sen, — out, ac neut, 1 290 VAC Model MU3A1
$1.00ca ac line and GND. 11
SPEAKER e : $12.00 ¢
TEXAS INSTRUMENT AXIAL LEAD 45" WX TH" | x %" to1%"h
KEYBOARD ELECTROLYTIC Has a lip for recessed face NEW
CAPACITORS plate and a felt bottom SPRITE FAN
Mfg. by Rotron Inc
2uF@ 15V12/$1.00 POWER SUPPLY i‘lodel SU2AS

Has 3 slide switches, 26 different
keys, key pad removable by 4 screws

$1.95¢. 5/88.00

COAX CONNECTORS
UG-273/U BNC-F/UHF-M $2.50
UG-255/U0 BNC-M/UHF-F $3.00
UG-146 A/U N-M/UHF-F $4.50
UG-83B/U N-F/UHF-M $4.50
UG-175 RG-58 Adapt § .20
UG-176 RG-59 Adapt $ .20
UG-1094 BNC-F/Panel $1.00

50239 50¢
pL259 60C
COAXIAL CABLE

50 OHM-RG 174

$4.95/100° $3.00/50
75 OHM-RG 62/U

$12.00/100

C & K SWITCHES

’g

-3 J-3
Part # Movement
J-60 7101 SPDT
J-60 7103 SPODT

(center off)
-3 7108 SPDT

(momentary)

J-3 7201 DPDT (special
large rocker)

$1.00 ¢ 6/$5.00

10uF@ 15V 12/81.00
20uF@ 15V 12/§1.00
S0uF@ 15v12/$1.00
22uF@ 25v12/$1.00
33uF@ 25V12/$1.00
1uF@ 35v12/81.00
2 uF @150V 12/51.00
25uF@ 25V 15/$2.00
JuF@ 50V15/$2.00
S5uF@ 50V 15/$2.00
10uF@ 50V 15/52.00
250 UF@ 25V 10/$2.00
50 uF@ 75V 10/$2.00

115v AC. 19 amps.
+12vde 1amps| (Impedance protected.)
+ 5vdc .4 amps V"X 34" x 13"

MODEM CABLE
ASSEMBLIES

$5.50 ¢

Conn

& 22 AWG
Hood # Cond Length
25P 14 15
258 10 17

$12.00 ca.
7' POWER CORD
$3.95 2 HEWLETT PACKARD TYPE
IC SOCKETS = |
GOLD-PLATED S\ AN
WIRE WRAP
Molded 3 Prong
14pin 40 s Plug:;::ztst:':ﬂo;ded
16pin  45C ea Belden 16 AWG
40pin$1.75 ea | $3.00 ¢x
MAGNETIC CHESS BOARD

WITH MEN

Folds in half to carry men
M"wx1"Ix1"h

$4.00ea A

TERMS: Al material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents

please add 4% salgs tax. Minimum order, $15.00. Foreign orders — US funds only, add 20% for shipping and handling.
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TO GETDOWN TO
BUSINESS,

A lot of companies claim fo make business
computers: we back up our claim with facts.

Speed:-CompuPro gets jobs done faster.
While other computers poke along with 2 or 4
MHz system clocks, our machines run at 6 and 8
MHz for maximum throughput.

Freedom from obsolescence-Unlike al-in-
one computers, CompuPro's S-100 bus design Is
easly expandable and upgradable. As your
business grows, a CompuPro machine grows
with you to protect your initial investment and
maintain your cornpetitive edge.

Reliability-There’s a reason why we back
our products with one of the best warranties in
the business: Our products work. That's why sys-
tems integrators world-wide specify CompuPro -
components for important commercial, industrial
and scientific applications. (Most boards are also
available qualified under the Certified Systern
Component high-reliability program.)

MOVE UP TO COMPUPRO.

CompuPro manufdctures a complete line of proven S$-100
components. Here are some of our most popular products:

Disk 1 DMA Disk Contfroller. Simply stated, there is no faster disk controlier
avaiable today in the microcomputer business. I1BM compatible format handles soft-
sectored single or double-density, single or double-sided disks. Set up for 8" disks also
handles 525" types. With BIOS for CP/M® -80. Manual available for $25. $495
assembled, $595 CSC.

CPU BO85/88. Executes the soffware of today and tomorrow by combining a16
bit 8088 CPU and an 8 bit 8085 CPU, Already a standard in the software indusiry, CPU
8085/88's innovative design elegantly bridges the 8 and 16 bit worlds. $425
assembled (with 6 MHz CPUs), $525 CSC (with 8 MHz CPUs).

Spectrum Color Graphics Board. As Microsystems magazine says,
“.considerably less expensive (than other units) and just as soul-satisfying”. 8K of static
RAM, I/O port for keyboard/joystick interface, and graphics generator. 10 modes of
operafion. from dlphanumerics/semi-graphics in 8 colors to dense 256 X 192 ful
102??3%1 Now on speclal: Only $299 (assembled) for orders postmarked before

How 1o orden Col 415-562-0834 for he ‘deckor nocxr you. of 1o pioce foctory diect VISAY MMostercord® | oroens. Prices

outhonred CompuPro
shown € not Include Tax, thppng. o dedke suppor srvicet (f copicabio)

ELECTRONICS

ompuPro’

BOX 2355, OAKLAND AIRPORT, CA 94614

CIRCLE 20 ON FREE INFORMATION CARD

VIDEQ MONITOR by Hitachi,Ltd.
MODEL CD12 w/Documentation
80 CHAR./ 24 LINES/ 12' DIAG.
12 VDC ( Standard Composit
Video Input )

NEW $84.95 each

DYNAMIC RAM 4116/ 250ns PRIME
$2.00 each 8 for $15.00

ELECTRONICS PLUS

9600 Baltimore Blvd.
College Park, Md. 20740
Phone 301-441-9009

OPTO ISOLATORS 5082-4360/6N137
Ref. JAN. 81 R-E $4.95 each

ADDITIONAL ITEMS IN STOCK BY VECTOR, ISOTIP, ORYX, OK, SPRAQUE, PANAVISE, VACO,
HUNTER, PERMA POWER, BISHOP GRAPHICS, RAYOVAC, PHILMORE, LITTLE FUSE, RAYTHEON,
HAMMOND, AMPHENOL, RUSTOLEUM, RAWN CHEMICALS, HOWARD W, SAMS, OSBORNE, A.W. SPERRY,
LEADER, NON LINEAR SYSTEMS, GLOBAL SPECIALITIES AND TCG REPLACEMENT SEMIS, IC'S etc.

ALL ITEMS ADVERTISED R-E SHIPPED UPS POST PAID CONTINENTAL U.S.A.,
VISA ACCEPTED. MD RESIDENTS ADD 5% SALES TAX.

MASTER CARD AND

CIRCLE 30 ON FREE INFORMATION CARD

COMPUTER MARKET CENTER

COMPUTER MARKET CENTER ADVERTISING RATES 1” by 1 column (1 5/8”) $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8”) $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.
Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS = 5

RADIO-ELECTRONICS

—h
-t

USED COMPUTER TERMINALS, e D(?L;,:Et-er;osurs’;g‘iE e ’gth Fno"
Eﬁ.'_."éTEEF.'_SE'C%%DNﬁE’ Sﬁ ,qSRl-':-g- RETAILERS spa'ce in front of 197,223 active
CATALOG $1.00 ; Radio-Electronics readers. To
RONDURE COMPANY An ad for your computer lace Youé ad wrltElHCO]m%ner
HiE el O G e store in this space in trg:ll;g; 2%'%ter'l’arkad§;eneuct; i
B BT A en Radio-Electronics COM- Sooth.. New: Yorc INew - York #
(214) 536-4521 PUTER MARKET CEN- 10003 or call 212-777-6400.
TER puts you in touch
with our computer audi-
ence. They use mic:f'ov QAmuvcrsary
computer equipment for ;
bothp bus?negs and SUPPORT 4
hobb interests. For
THROKS L0 MU further detais cail 212 | | VIARCH : .
it works. 777-6400 Take stock in America.
il = ] ' OF D]_MES Buy U.S. Savings Bonds.
United Way




DIGI-KEY|800-346-5144

n Mn., Ak., Hi, Call 218.681-64674

Time Clock/Calendars E F Johnson *Termin » = - y e el - Powerace*Sams
R's s*Breadbo ? idu*Sold,

; ,,,m,::.n.“ i o@é i 2 For 1 Clock Sale e ].;E::"" "“""1.41‘ e T et
M licroprocessor & SunportsLuxo m 5 m& < ‘A--.- Clock Part With A Prefix "2 i.e. (ZMA1026M] Is 2 For ‘l eat Sinks & Accessories*Sold: Jﬁ. k".’,'.{'ﬁf)' \B{?)l]lﬂ;'"

e Xey — DiGIKEY ".'SJ"{:' PR T 1 DI EREY Discuiant markes i B Veiee Dilferener o siow R0 S:SJ::: ~ DiG kY — DG REY . DIGHKEY DG KEY
D CIRCUITS _TEXAS INSTRUMENTS TIME-TEMPERATURE NEW

= 1.C. SOCKETS pnosmmmnuu MODULE | e
ABLE * Cparates from = .|..|. 1,37 Battery
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MOLEX I.C. SOCKET PINS L
FI0/M  AZ00/M - 00.00)50M - Call ar Writy fas yawr Fras BIGLELY Catalog

* HANDLING CHARGES VOLUME DISCOUNT
s 0005 9.99 Add $2.00 5 0.00.3 99.99 NET

the hond! he We pay ol sheppang and in _ .
e hondleng ¢ ;|;' e poy O poung and $ 10.00.525.00 . ... Add50.75 § 100,00-324%.99 Less 10%
WHEN ORDERING 8Y PHOME, CALL: 1.800.34. sri = rdut ta: DIGI-KEY, l|||h-|, 32 Seuth, Thisf River Folls, MN 54701 % 25.00.549.99 Add $0.50 5 250.00.5499.99 Loss 15%

star Charge 0 DIGI- KH’ GUARANTEE r-n. from D to be defective will be 5 50.00.399.99 . Add $0.25 3 500,00-$999.99 . . . .Less 20*
vy of yout invosce . ik - $100.00 & Up . No Charge $1000.00 & Up . , . Lows 25°
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TRS-80% DISCOUNT EDUCATION & INSTRUCTION HIGHLY effective short specialized home study

courses! Learn highly profitable new skills! Over

LEARN ham license code in days. Revolutionary 50 categories to choose! Advance rapidly! Diplo-
course guarantees success even if you failed ma awarded! Our 36th year! Free literature!
i before! gnly $39.95 to: CODE QUICK, Box 3261, CIEE-12, Box 20345, Jackson, MS 39209

Industry, CA 91744, or request details

™ UNIVERSITY degrees by maill Bachelors, Mas- ATTENTION
ters, Ph'D’'s . . . Free revealing details. COUN- ELECTRONIC TECHNICIANS
1-800-841-0860 roLL rree SELING, Box 317-RE12, Tustin, CA 92680

Highly Effective Home Study BSEE Degree Pro-
gram for Experienced Electronic Technicians
Our New Advanced Placement Program grants
Credit for pravious Schooling & Professional Ex-
perience. Advance Ropidlyl Our 35ih Year!
FREE DESCRIPTIVE LITERATURE!

Cook's instifute of Electronics Engineering

_ DESK 15, P.O. BOX 20345, JACKSON, MS 39209

MICRO MANAGEMENT
SYSTEMS INC.
DEPT.NO. 15
Downtown Plaza Shopping Center
115C Second Ave, 5.W.
Cairo, Georgia 31728
912-377-7120 Ga. Phone No.

Write For Free Catalog

Be an FCC LICENSED

Electronic Technician j

Earn up to $600 a Week & More!
No costly school — The Original FCC Te:
Answers exam manual that

home for FCC General Radiol rop:
Mewly revised multiple-choice exams co:
areas tosled on the actual FCC Govi e:
anrruimn axperience »qulud $12.85 posl
pa

Ilonlyhu: (;iu WANTED

Dept.E  P.0.Box 26348, San Francisco, CA 94126 AUDIO—Visual Club International. Exchange vid-
€0 or audio cassettes of your collection or have
conversation with members of similar interests.
For men & women of all ages. Dues $16/yr. For
more info write: AVCI, Dept. O, 16 Sycamore St.,
Chelmsford, MA 01824

ADDRESSERS—mailers—homeworkers
needed! 50 firms listed, rush 50 cents, addressed
envelope. BONNIE NIEUWENDAAL, P.O. Box
23432, Tampa, FL 33623

SPECIALS

DEDUCT DISCOUNTS AS
- in effect through

SPECIAL 5% OFF ON $25.00
[total computer mmpunents]l

CERAMIC DISC CAPACTTORS S0V
Iof, 4lpf 220pf  .O0MImf
Spf S6pf  270pf -010mf
Tpf  68pf 230pf 015mf
10pf  B2nf 470nf  .022n(
18pf 100pf 500pf  ,030mf
20 f f .o0lm g
Bor 1ooh ol A RBON FILW 453 FARRON FILM RESTSTORS |/4W & |/2M
180pf | \ " Total qty es pk-5 pk-10 pk-100
095" d1a ?50 long (body) 1-99 510 2 7 P

1000-
5.200 .95 7.00 .Obea
Aaf /500 disc 1/2%d
$.25 1,25 9.50 .00ea

CERAMIC CAPACITOR RIT
5 ea of above $12.50
10 ea of above  520.50

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired. sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-T, Box 248,
Walnut Creek, CA 94597.

il Tong (bodv] 1ood SO Syl
WETAL FILN 418 METAL FILM RESTSTORS 1/4
RNED (R.Omm CROGOFY) 1/dwatt 4459 qty o4 pk-5 pk=10 pk-25. pE-100
Low_tesp coe! = S0ppm/SC 1-900 525 .65 1.0 2. 1.5

(13dia X L35%0ng (bodd]  ypgg. 25 g0 .00 180 7.00
LG 5000- .25 .55 .95 1.80 &.50

METAL FILM VALUES FROM

WWOLTTHIC CERAMIC CAPACITORS STANDARD 1%

SOCKETS

L Tuf/50¥  .15"sg .25 1.50 .13
[22uf/50V .20%sq .30 2.00 ,17ea
ATuffS0V  .20%sq 35 2.50 .20ea

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifie, Pistol
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveiliance, Detection, Elec-

SPECIAL 13%0f

profile - solder tail
10. 1 1
(WS

DIPSHIY

0 &%
$1.55 51.45 51.39

74154 1. l')

POLTESTER FILM tA?lEl-ﬁR:

1007 + ' 100 OFF O 525.0C i 1 3
H5w 16pin S 1.95 .85 1,79 74L5 SERIES 2. tritying. Ultrasonic, CB, Auto and Mech. Devices, Hun-
k 1 € 3 1 & '
o1t s PRl pEol00 Wigy. 2Gpin SPST 200 200 195 . . O oN 000 dreds More—All New Plus INFO UNLTD PARTS SER-
wluf § 95 0 28
. : pin &S5 .52es .50ea 74LS00 .25 74L590 .50, 74L5181 2.00 etk
0015uf .15 95 7.50 1 iy VICE. Catalog $1. Information Unlimited, Dept. RE Box
TR 0 pin -.65 _62ea .GDes 7ALSO1 25 JALSS5  .75'74LS192 .60
.0022uf .15 .95 7.50 5 74L502 |25 7405107 .40 7405195 .90 716 Amherst, N.H. 03031.
£ .40
vDN?u' '|5 35 ;-50 axial leads 3 Wire Wrap 7AL503 .25 74LS109 .40 74LS196 .ES
SaobCH, ALEEE -50 Ll b 3 Teve] gold plate contacts 741504 .27 7415112 .40 T4LS197 .85
s b B iy ICLS0H SR A = 2. 10 tin plate tafls 741505 .27 7415113 .40 7415199 .95
g S 7:50 Sralfsal ISk AL Al ea 10-  100- TALSIO 25 74L5114 .50 74LS251 .95
deeh ;23 il bt S 14 pin .55 .52ea .d9ma T4LST1 (27 TALSI2S (50 TALSZSE .95
Dt . . . 130 . 16 pin 60 .57 .Slea 7ALS1S .35 74LS126 .50 7ALSZSE (95
uf 20 100 10,00 L L U T | A | * e ,‘mszn .25 TALS136 (50 TALS260 7% MAGAZINES
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N e 1m 135 R S ook Tersr oo 100 tooa-  [7aLsEe 38 racsiez 1100 MLs290 75 FREE subscriptions to 24 electronics magazines
- -3 1. B Toef/1504 .18 . . . 15/51.00 .05ea .Odea 4LS78 .35 TALSIE] |90 TALSZ9B .85 i
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3,31/ 35V PO % .90 .85 25 s0xs: s 3
a7mf/leY 45 40 ' 125 115 1205 3 ot 10 FOR SALE
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PECIAL 1s%on 1000mf/16V .85 .80 .75 CLEAR 1.1 O85ea B 3athi-14 1005 aooN.16 2. ] ’ v
S GAEEN doee i s aeoowle 240 IL 60634, Phone 312-545-6667
TANTALUM CAPACITOR K17 Cbong X

10ea IB6H-B. . B9 aoen.B  L79

ELECTROLYTIC CAPACITOR KIT YELLOW
ARITAL LEADS

SOLID DIP $20% CAPACITANCE meter, 3'4 digit, 1 pf to 19,990 uf,

LED MOUNTING CLIP & RING SSSM-B 45 ominiig 1.5 $99.95. Low ohm meter, 3'4 digit, 0.01 to 20
uf/3SV r.2uf/200 N0uf/sy Tut/50V  22uf/50V 23 Far .20 5564-14 .79 : st 4 P
22ut/35 3 e/ 1ue /200 e e RS Sl TS [Pt S ohms, $99.95. Fully assembled. Moneyback guar-
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T-5C or T-10C shipping $3.00| EASC or EA1DC shipping $3.00

Bivd., Flushing, NY 11354

GAME casselttes: TRS80 color computer 4K—
$6.95 spaceship docker, rubout, racetrak 16K—
$10.95; THANX PROGRAMS, 1100 Arbor Town
Circle #1218, Arlington, TX 76011
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OFFICIAL PURCHASE ORDERS TERMS: NET 30, FOB SHIPRING POINT. MINTMUM DRDER 520,00 L, B)5 688 2747

CIRCLE 24 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

-
-d
4



CHANEY
electronics inc.

P.O. BOX 27038, DENVER, COLO. 80227
B R o i e w A e R s Tt W Wl e SN GRS B oo At e DR T

Chaney Electronics has been providing quality electronic kits for high schools, tech schools,
universities and hobbyists for over 10 years and we hope you will join the thousands of satisfied
Chaney Electronic kit bullders. All of our kits contain a quality etched and drilled glass epoxy pc
board, all necessary electronic parts (except as noted on a few kits) and easy o understand
assembly instructions. You provide a battery for the battery operated kits and If desired you may

* EXTRA

TEACHERS AND HOBBYISTS

¢ Minimum Order $9.00
e Please include $1.50 for shipping (UPS)
e We accept VISA and MASTERCHARGE

FAST SERVICE

PHONE ORDERS: 303-781-5750

wish to provide a case. We recommend that you use a low waitage soldering iron and good
quality rosin core solder when assembling your kits. Building our kits is both rewarding and fun
because they are thoroughly tested and designed so that with proper assembly they work the
first time! If you have any questions please call or write; we are here to assist you.

TIME REACTION TESTER KIT
Il you sver thought thal your sense of liming was good
here’s an electronic device 1o prove it A LED llashes ai a

ELECTRONIC “COIN TOSSER" KIT

This kit feat

“ Pushihe
bution and a spesker clicks uh:l! wo readouts llash “0°

SUPER LED FLASHER KIT
One of our most popular display kits, this unit |s perfect for
use in robol peojects. Simple to build kit features IC

il

. dances.

of light For parti . discos, alc
Oporales from standard 120VAC Reliable design —
thousands ol these are in use throughout the world
Contains XF-1 straight xenon flashiube Overall suze of
completed board 3L x 27W x 3"H.

C0T1  $7.%0

=+ lothe beat of music. Connect this upto your stereo or radsa
and walch the display. Oparates Irom 120VAC and features —
audio input transformer for rxnlxnun and impedance ==

matching Size of board 2° x
Cadns 5350

4 precise interval and you are to push a button af the exact and “17. Use it to elecironically replace the tossing of a coin H circuitry 1o alternately flash 4 LEDS: 2 red, 1 yellow and 1
momant ILis to Nght. If your timéng is pood the led will stay L’;} 1 ga e poring avaya, sic. Oparates on 9¥ batiary. Size \@b grean Produces a bright and colorful display, Operates
on, i not the LED continues 1o llash Size of board 1 x 2 of bord: TW” x 3W from OV batlery. Size of board 2" x 2°
Operales on 9V batlery, CA300 . 5895 CH40T  S408
CA516  $3.50

120VAC VARIABLE STROBE LIGHT KIT SINGLE CHANNEL COLOR ORGAN KIT GREEN NEON WINKEH KtT X

Complete variable ral obe light kit produces briliant Semple to build kit uses SCR to flash s Cheistmas tree lamp This long time favorite net

designed it with green neon. |n| of 1he usual orange
glow type Fealures § green necns that ramdomly flash
Provides a unique display in the dark Operales on
standard 120VAC. Size of board 407 x 28"

3VDC ELECTRONIC
WARNING FLASHER KIT
This portable battery operated device continuously amits
bursis of intense hight at a fixed repetition rate Can be seen
for great distances making it a great salety device for
= Dicyche riders, skiers, hikers, boaters. campers etc
Transisiorized kit uses high output XF-2 xenen llashiube
Q‘A?:Iu on IVDC (two 1.5V batleries) Sizeof board: 294°L
=
cxr

37.95

ELECTHONEC WHEEL OF FORTUNE KIT
¥ popular o device! Push the stari bullon and &
hnghl rod ball fLEUS: appear to 3pin around ten numbers
gaining speed A you hold the bulton down When you
release the bution the electronic ball appears 10 siow down
" and finafly comes 10 3109 on one numbar. As the ball spins
8 small speaker emits & Leking sound in synchronization
UUnit operates from 0V battery. Size of board 29" x 26°
CI06  $9.99

C4488 $4T5
SOUND EFFECTS GENERATOR KIT
. Exciting fects kit uses the popular TITEATT chipto
*—m u-muu p v |oourno|-u wiren, tweeling bird. organ
E' mbﬂl T, elc. sounds Use: dip switch for simple
,_:‘:’_', programming of the generaor. A programming chart is
included for many different sounds! The kit procuces good
~ wolume and tone from 27 speaker. Operates from 9V
.ll battery. Size of board 3257 x 2°
Cad22 51208

HIGH POWER 'IEWAC STHOBE LIGHT KIT
Variable rate high po strobe fight similar 1o cur
standard 120VAC kit exc-;'ol produces fiashes many times 3

more brifliant. This kit has variable rate control and Lses s

XF-4 xenon horssshoe flashtube. Tha kit also includesa N\
refiector for the flashiube Operstes from standard [/ >
120VAC Overall size of board: 4'%°L x IW R ¥
CA162 31585 )

6YDC ELECTRONIC STROBE FLASHER KIT
This kit ks simidar to our 3V Warning Flasher. however it
requites BYDC for operation and produces sn even
brighter flash Although supphed with the XF-3 atraight
flashiube i1 can even power the cplional horseshoe
Hashiube, XF-4. This unit makes a great safety device or
attenition getier. Can also be used with optional adapier
Sure of circuit board. 3% x 1W’

Cis0e  $T.8S AC ADAPTER C3804

$1.48

PHASOR GUN SOUND AND LIGHT KIT
Here's 2 nimple kil which makes an exceilent first project
tises special IC, darfington iransistor and LED to produce
outer space phasor gun™ sound and fashing red light
Uses 2° speaker and smail size board. Operates from 9V
Eatiery, Sie of board 17 x 12

Cadma $400

EXECUTIVE DECISION MAKER KIT
Here's another easy o build kit which is fun to use Each
& time you need “important” decisior
@)ﬁl LAY '\. the switch and one of two neon lamps will stay on. Features

green “yes” lamp and orange “no” lamp. Operates from
standard 120VAC. Size of board 2° x 17

3 CHANMNEL COLOR ORGAN

Very popular 3 channel color orpan causes lights of your

A% choice to flash to the beat of music. Has 3 different fitfer

Q_ stages for low, medium and high notes. Features level
.."l,"‘}" control and 3 separate AC oullets to connect Chritrma:
lights. lamps. etc. Operates Irom 120VAC. Site of board ¥

AUDIO OSCILLATOR KIT

Very useful for demonstration or testing speakers. ear-

phones, #ic. Kil produces pleasant tone nch in harmanics

Features output transformer for coupling to speaker of

your choice. Two transistor circult is simple 1o conatruct

Operates Irom OV battery. Aequires spaaker Size of board
X"

Optically nopn rncmm\- of fana whuls pulleys, flywheels, -

operates from standard 120VAC and
foatures bright xenon fash tube and |C design,
Cantinuously variable llash rate from 100-5000 APM Size

3.

a red LED in time Features variabie conirol and small
speaker, This kit is parfect for music practce and is to
build. Operates from 9V battery. Size of board. 1° x
Cas533  31s0

C4510  $3.75 ¥
C4a530 sas0 cas 300
STROBOSCOPE KIT METRONOME WITH SOUND AND LIGHT LIGHT SENSITIVE SOUND
Reliable IC milgn kit for use in physics experiments One of our most popular kits now has a new feature Mot GENERATOR KIT
aptical %, only does it produce beats in precise time but also it flashes »

Simple to build kit creates a lone which varies depending
on amount of light, Uses CDS cell and IC circuitry to
provide this unusual effect In 1otal darkness the unil i
atent. as light increases the unit goes from a clicking sound
fo & loud tone Uses 2° speaker and operates from OV

2>

120VAC Size of board 2 x 4
Ca430  $6.50

cord for conneclion 1o camara. Operates from 4 5VOC 1o
BVDC. Size of board: 3° x

casiz §aes

of board 315" x batery

C40T0 52995 CalEd 5495
DlGITAL POWER SUPPLY KIT 46WS PHOTO STROBE FLASH KIT 100WS SLAVE STROBE AC KIT

Regulated power supply, pertect for TTL or CMOS girculls Here's your chance 1o make a quality high power strobe This kit i similar in cpefation to the DC slave sirobe,

Asgulated output vollage is 5VDC Mawmum output flash for your camera. Can also be used as the master however, this unit is more than double The light power
current is 500 amp. Features fused inpul, neon indcator strabe with any of the sleve kits. Features quality lang lite outpul Features heavy duty Romseshoe flashiube two
light and |G regulsior. Kit uses boavy duty transformer for aight Hashtube. heavy duty photofiash capacitor, neon A Ieavy duty photoflash caps, neon ready sght. solar cell
trouble free performance Operales from standard ready Wght, transisiorized inverier circuitry and shutter T L sensor, and manual button. Operates from 120VAC

o~ |1 Sce of board 36° x 4°. NOTE % NOT for
beginners since due 10 the power of the flash, harardous
patentials are presant.

Caam1 $3495

o

AC TESTER KIT

This kit is parfect for testing AC outiets or determining
which breaker cperaies a pariicular outlet There's no need
10 be in the same room as the unit emits a penetrating tone
as long a3 AC s present. Features green “ON” light and
prazosleciric tone alert in 8 compact unit. Size of board: T

DUAL LAMP FLASHER KIT

Ultra miniature lamp fash

planes, boatz

mifention gelters, warning hights, slc
Opaerates fram SY battery. Size of board 127 x &°

LED FLASHER KIT
E; ' 555 lirmar IC 10

sy
alernatedy fl. ared and green led. The ka makes a great
attention getier and can be used in robots, warning lights.
tuber space models. convention badges. eic Operates
from & o SVDC. Size of board: 157 1 17W

Operates from WDC. Size of board 5 x 1.5

Ca513  $2.00

of green. Oparates from 9V battery. Size of board 147 x1°
Ca08% 5198

X189 car 5250 cir 5249
Cans 5450
SIGNAL INJECTOR KIT TRI STA'I"E LED FLASHER KIT &!WS SLAVE STROBE DC KIT
slﬂﬂl' injectors are uselful for troubleshooting all types of Sa mpha o b hich flashes g tr-siate led The kthasa itvve slave unit flashes in synchronization with your
radios, ampliers. tuners, eic Thiz simple 1o build mmer conuol which can be rotated o provide er sirobe. Pecfect way 10 cbiain more light for portrait
transistorized kit DFWUCW an output sgnal rich lﬂ continuous grean alternating "ﬂd'ﬁf“" or continuous pictures coﬂ‘ﬂ.l‘lb‘. units sedl lor mary times tha low kit
— Q?u‘) sand red. Kit leatures IC circuilry and jumbo tri-state LED, prica. Features quality long fife straight Hashiube, neon
...-ﬁj‘?_-l_;_.-" thase. Small size sliows use of compact cases if desired which, aven though I1's only & twa lead device, can fiash red ready light, sofar cell sensor, heavy duty photofiash

capacitor and transisionzed inverter circurt. Operates from
4 5VDC to VDC Sire of board 1 6” x 25

Caasd 51095

AC FAILURE ALARM KIT

Have you over bean lale because the AC went off and your
clock radio didn't work; well that need not happen again!
Simply plug this unit into the wall cutiet and i the AC goes
off the unit emits & tone. Features green ready light and
pltl-‘.!ll.cnrrlc tone device. Operates on 9V battery, Size of

FASCINATION STAR KIT =
Freduces an “Exploding Star” visusl effect using 25 LEDS
and |C circuilry. The center LED Kghts first then the noxt
group of LEDS light and then ancther set lights until the
o of the star ights up The process then reverses |
itzsall Great stiention getier 1or game rooms, dmcos. eic |

PHOTO SLAVE TRIGGER KIT
Probably ihe most sensitive slave irigger kit on the market
Mot affected by ambient light Much superior than LASCR

types. This kil can operate from bounce or indirect flash
Simply connect shutier cord (included) 1o ihe strocbe that
will be used as the slave When the master strobe is fired the \,

reliable periormance. Features variable sound control and
6 10 12VDC operstion Requires 8 ohm speaker Size of
board: 357 x 15°

C4088  $5.00

bund kit makes s greal conversation pasce and attention
getler. Operates from 9V batlery. Size of board 5257 x

Ca43t $6.75

2 Operates {rom §Y batiery. siave strobe witl also flash. Size of board 15 x 1"
Ca483 5475 Ca432 51088 Casa 3800
10 WATT SIREN KIT SEQUENTIAL I.ED FLASHER KIT
This kil is perfect for use in burglar alarms, panic buttons. !'ng Wil combines. C 1C circuitry and 10 jumta red
attention getters, efc. Kit provides a loud alternating tone LEDS' to produce l unique visusl display LEDS
% outpul. Lises two IC's and & power transistor o provide -'_ sly light from right o left. Easy 1o N Ew K ITs F R 0 M

CHANEY ELECTRONICS
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CPU'S & SUPPORT CHIPS

TRANSISTOR SPECIALS

275
B0B0A 378 450
70 ) 550 c F F
AMD 2901 b =2 sos | 21 i w e 3 Jien ® Fabt i
a2 225 v’ L3 08 L3 9 n Bl " T6C8 130 1!“‘““ PHP GETDO P
a4 300 l‘.".s:l' IAMBEIT)— 795 w00y 7 a ¥ A0 1T ACE 1.4 TIP 145 5
8216 280 IMOACPU 675 08 o m . an % MO 0 ‘m:.n KPP SWITCHING POWER "
2 e T e e (B B R B
MME30T 3% - i
. e | I e e e S | e s
RAM s 13 x B w A % HaCH 13 ININS NPN S TO-I RF 3180
211403 278 ] 1 a0t W A0 w e 125 JCI6 115 NP ST 810
41163 25 718 - W 10 | = 55 A7 w M MCIE] - 115 INTIINPN 5 TDOR 54100
ane2 3% ¥n wes [ 2 ] © o 27 MCIeA - 135 N7 PHP 5 TO- 18 54100
21033 20 e wes | = 0 4 40 MO0 I MEnH - 1R IRM0S NPH 5 TD-3 "0
) 0 i 185 iz W Ao 0 o I oMOH - 12 NI NPH 5 TO 32 53100
i ) e 15 | oam & e W oo 3 mcl 130 THI008 PIP 1) T 82 54100
M 400 11 295 24118 15 020 0 5 5 MNCK . mcwm 1% INS20 NPoY i T0 2 L
ThiS A 78 i At riegl ] 35 00 W MO 120 Mt w0 INE00 PIP 5i T3 356
AN 195 5150 % Py ] E ] 1 Moo - 1A TIF 310 HPH S TO 20 im0
i 245 i ”s T3 an «an N MR - 4004 550 TP I8 PN® 5 TO-220. i
sz7g 38 i - B s an T 3 TIP 34 PP G; 12
™ T =i "_f - 2% L TIF 131 PNE i LBk §
W00t am s iz 1 i e -1
STNE 28 MIRAY
1AL 245 ANGT1BC 295
B258-5 (T4 8RA) 1.4
UART's o
TR a5, gg 'éoumlr gﬁ ‘.3
i I AY38500-] i PR i e s S el a2 T
AYIE100 E - 2 5
INTERFACE SHIFT i 8264-2 +EVEBAK RAM .. ..oooinne 14.50 7405 — 4 TS — 05 IS - 00
& DHWERS,, 8X300 — SIGNETICS 16 BIT e v e =
8 MICROCONTROLLER A = 2 :::; % mm- m
: 24 B - 190
dea. 2716(+5V).... 7410 17 743 45 JaE - 45
Bea. MIG3RAM'S ........... . ;4‘; ﬁ jz Bmﬁ T4I80 - T
41, 4181 - 78
10ea. 8164E 64K RAM (150NS) ..99.50 7414 ] e
L14H4 IR + VISIBLE DETECTOR 3/$1.00 i i zaer ;j TR
MM5E307 — Baud Rate Generator . .$9.95 7420 7 MR- M s - s
1425 x M a2 Ta0E 75
14 PIN HEADERS 7428 n M- 5 W T
16 PIN HEADERS RS 232 CABLE T e
3; 'I::: 333::2- ’ 10 Conductor, # 22 color coded wire, e 3 Jam ot ;:!323 :
S0 PIN EDGEBOAED CONN. 3 gray PVC outer cover, %" diameter 7438 7 M 5 38 - 65
26 PIN EDGEBOARD CONN, 2. -40 per ft. — 100°/$30.00 o e v
50 PIN RIGHT ANGLE CONN ggg Add 20% postage for orders under 100", s = 0 ik 0 s - 1s
ﬁp': :;::;“NC‘LE COBIN =202 Add 10% postage for orders over 1007, lrgediie ;g 74180 - g{;; - ;‘;g
1N A NNECTORS 4328 ) :
745D 7 TAI61 — 85 gTe8 — 120
el 17 SPECIALS GOOD THRU DEC. 1981 Lo = s e
10 PIN RIBBON CABLE CONN 4159 M7 ¥ - @ o 75
Atxe: nouuiﬂ‘&ﬁ‘fﬁo“" BOARD. - -
= 1l XY BOARD 4" Th c
) s | CRYSTALS $3.45 ea. FULL WAVE BRIDGE |12y oc netavs
2.000 MHz DIP SWITCHES PRV | 2a | TR | P
CTS208 4  4POSITION.25 ;g | %] 1% ;;g 95
—_— - CIS206 8  BPOSITION S0 201 DP 400 st
11187 thick with 110" spacing |3432 MHz CTS20810 10POSITION 1 95 400 100 [ 185330 b 1(2‘;'
A% % BB . $1.95 5.000MHz 20,000 MHz 00 [130 (10 (440
DATEL'S DAC-D2EDQ MINIATURE MULTI-TURN TRIM POTS - I.EII"‘ TSOE'!(PETS:IG
8bit DAC — $7.95 50, 100, 500, 1K, 5K, 10K, 50K, 250K . . . $75 sach 3/42.00 PN 2 MmN
INTERSIL DG1IBP ANALOG SWITCH ™ 6MN 22 28PIN 40
2 CHANNEL DRIVERS #1150 | NO.30 WIRE WRAP WIRE SINGLE STRAND 12 EM A5 ol40 PR B
INTERSILICLTIOH2CPLIZBT o 100%. vherss 3140
AJD CONVERTER : 26.50 ; ¥ 4 -
REDICON SAD 1024 ANALOG DELAY LINT _$10.96 40 CONDUCTOR 3M CABLE.
S0 X M5M W #28 WIRE % JI5/FT Mis0 — 17 B s m
M52 0 4S8 go TSI X T4LS01 ] B uger- m
e x am @ maw 1w - = T
- irugm 14 i e ol - ;;- : :::3.? :
MSE 40 ME 108 150 G 1 1 = .
S0 W MSIM B SIS 1% SCR's TRIAC's Msm . 2 % eng. W
:ls:l » ;IS:N : W MEXE & Ta 900 xn = TS0 o
L e S S 154 | 64 | 354 [110A ani 1A |10a | 254 s - 2 13 s @
&L x
22 HiE SR |mielehe | misleie |- : memis dns
c | AL L5 n 3 m
7 WATT LD 65 LASER SR | = B B B e TN o
DIODE IR $8.95 &0 | 180 | 3.60 |15.00 800 (200 (275430 WS - @ gse- 8 dsml s
L » ML TALS2ST =
26 watt Infra Red Pulse (SG 2006 equiv. FP 100 PHOTO TRANS s 5 ] MLSIS) . A aisEA.
Laser Diode (Spec sheet included)| $24.95 | RED. YELLOW, GREEN ar AMBER LARGE LED s 2° 68100 0 Misi- A uem s
: RECHGREEN BIPOLAR LED's 5 55 s 0 Jusm_ g
2N3B20PFET .. .ovovvevs aenn. § 4B MLEDS2 IR LED 875 MLsIEs . T LS - 100
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A7UF 35V 5 3: 00 ip0v — 8 33 PRV 1A 3A 12A 50A 125A 240A RN 2 e
Wrsev. syero0 PUieV I | w0 o6 4 %6 @0 425 ew e
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ADD 3% FOR ORDERS ABOVE $50.00 Suine

MINIMUM MAIL QRDER $5.00 5T, CAMBRIDGE, MASS, 02139

SOLID STATE SALES TEL. (617) 547-7053

WE SHIP OVER OVER 95%
P.O. BOX 74D OF OUR ORDERS WITHIN

SOMERVILLE, MASS. 02143 24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY
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FOR SALE

Government Surplus
ELECTRONICS |

LOW AS 2¢ ON DOLLAR!
Amgplifiers $2.301! Two-'Way Radios $5.40!! Thou- |
sands of lems! Mosi comprahensive Buyer's ||
Guide available, how, where to buy. Start Auein-igee

receiving FREE logs for all Govt Surplus Communicanga; |
Sales In your an Plus—Whaolesale Discount i
Source Guide. 59. eyback Guarantes.

TOMMAND HO-3 , Custom H

“HOW To Break Into The Computer Field.”
Valuable new handbook for computer career
seeker. $8.95. Moneyback guarantee. CARRON
PUBLISHERS, 205-GB Ridgewood, Easton, PA
18042

PRINTED circuit boards: Your artwork, quick
delivery, reasonable. Quantity discounts. ATLAS
CIRCUITS, Box 892, Lincolnton, NC 28092 (704)
735-3943

COMPLETE line of microwave television con-
verters and accessories to suit your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi-
cations and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 5631-9004

NOSTALGIA crystal radio. Expertly handcrafted.
Traditional style. Assembled and tested. Write for
information. BOB RYAN, P.O. Box 3038, Ana-
heim, CA 92803—3039

SCANNER monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

MICROWAVE receiver system. Write: “Dealers
Wanted,” Dept. RE, POB 440668, Aurora, CO
80044, (303) 620-9736

2150 megahertz downconverters $99.95 up, as-
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

RESISTORS "W, “2W 5% carbon films 3¢ ea. no
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

MICROWAVE movie antennas—largest distribu-
tor on the East Coast. Wholesale call MICRO-
TRONICS (212) 479-5592

VARIETY electronic surplus parts and equipment
in our monthly picture flyer. Send $2.00 for 6
issues. STAR-TRONICS, POB 683, McMinnville,
OR 97128

VIDEO cassette color recorder only $99.00. Re-
corder will connect to camera or play prere-
corded movies. Tuner available for off-air record-
ing. Movies available, regular or adult. MEDIA
ASSOCIATES, 616 National Ave., Mt. View, CA
94043 415/968-2444

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits,
information, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

TEST equipment. Reconditioned/calibrated.
Tektronix, H-P, etc. Catalog 50¢. ALDONICS,
Box 2980, Stn. D, Ottawa Canada KIP 5W9

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110. (612)
429-2975

OCTATRACE—Converts any oscilloscope to dis-
play 8 channels. PC bd. & case $21.00. AB COM-
PUTER PRODUCTS, P.0O. Box 571, Jackson, NJ
08527

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Literature $1.00. CLIF-
TON, Box 220-M, Miami, FL 33168

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

AMERICAN
LUNG
ASSOCIATION

® The Christmas Seal People®

Space contributed by the publisheras a public service



OUTDOOR AUTOMATIC LIGHTING WITH PASSIVE INFRARED

ECURITY LIGHT CONTROL

Amazing infrared device detects and foils intruders,
welcomes guests, prevents accidents and saves energy!

Your family is sound asleep. An in-
truder is stealthily approaching your
darkened house. But when he enters
the detection pattern, the SLC senses
his body heat and ZAP! Your outside
lights come on instantly, destroying
his cover of darkness before he ever
getsto yourdoor. Acrimeis prevented.
And when you finally arrive home that
same SLC automatically turns on your
driveway and porch lights for a safe,
warm welcome,

HOW IT WORKS

This exciting new product incor-
porates the latest advances in heat-
sensing infrared technology. Manufac-
tured by Colorado Electro-Optics, the
leading producer of infrared security
devices in the US, the SLC detects the
heat energy of any person or vehicle
that enters its invisible detection pat-
tern. It will then automatically turn on
up to 500 watts of outside lighting.
These lights will remain on until four
minutes after the last person leaves the
detection area. No timers. no switches,
no all-night flood lights.

SLC NEVER FORGETS
Unlike timers that respond only to

Al

A DIVISION OF LINEAR CORP,

|

preset programs, the SLC reacts to the
presence of human beings. It is now
possible to have your lights on when
and only when you really need them,
all automatically. In addition to a relia-
ble security device, the SLC can pro-
vide your family with increased safety,
convenience and home energy savings.
No more stumbling over unseen ob-
jects, tripping on dark stairs, or fum-
bling with your keys. No more wasted
energy from forgetting to turn off the
lights. And your guests will appreciate
the automatic welcome your home
always provides.

SAFE, EASY TO INSTALL

The SLC does not emit energy of
any kind and is totally harmless to liv-
ing things. Rugged, weather resistant,
UL listed and good looking, a low-cost
SLC should be put near every entry-
way. The sensor is adjustable to cover
an area 35 feet by 25 feet. Installing the
SLC is as simple as wiring a switch, an
easy job for the do-it-yourselfer.

Your home is an important invest-
ment, and your family is irreplaceable.
They deserve the sophisticated protec-
tion of the Security Light Control.

Colorado Electro-Optics, inc.

CIRCLE 18 ON FREE INFORMATION CARD

SLC ORDER FORM

If not completely satisfied | may return
the SLC within 60 days of purchase for a
full refund. The unit carries a limited one
year warranty.

Please Print
NAME

ADDRESS —_— —

CITY _

STATE = TP
Please send me ____ Security Light Con-
trol(s) at $199 each, totalling $

For my convenience, Colorado Electro-
Optics will pay surface shipping charges.
Enclosed is my O Money Order

O MasterCard or O Visa

ACCOUNTNO —

EXFPIRATION DATE

O Personal Check

O Ship COD to above address
(10% deposit enclosed)

O Please send more information.
SIGNATURE

Colorado Electro-Optics, inc.
2200 Central Ave., Dept. R

Boulder, Colorado 80301

(303) 494-3200

1861 H38W303a

-
-
~



Part No.
JW-1*
JWK-6

R-JwW*

JUw-1

Yellow.

SOCKET WRAP — ID

Bulk
Part # Price Price Part# Price

14ID 1.48/10 5.50/100 221D 1.49/5
16ID 1.48/10 5.95/100 24ID 1.49/5
18ID 1.48/10 5.00/50 28ID 1.49/5
201D 1.49/5 5.00/50 40ID 1.49/5

JUST WRAP KIT

Just Wrap tool for
daisy chain wiring.
Tool strips as it
wraps and cuts.

. Includes one 50 foot
spool of wire.

Description Price
Just Wrap Tool $14.95
Tool w/4 Spools and

JUWA1 24.95
50 Ft. Replacement

Wire 3.49
Unwrapping Tool 3.49

*Specify Color: Red, Blue, White or

Slipped onto
socket before
wrapping to

identify pins.

TOLL FREE ORDERING NUMBER 1-(800) 423-7144

Bgr.cB.
TERMINAL
STRIPS
The TS strips provide
positive screw activated
clamping action, accom-
modate wire sizes 14-30 AWG (1,80,
25mm). Pins are solder plated copper,
.042 inch (1mm) diameter, on .200 inch

2-Pole Interlocking

' DESOLDERING
OF PUMP

Easy one hand
operation.
Rugged all metal
construction.
Replaceable
TEFLON® Tip. Selt
" - cleaning on each stroke.
Suction precisely regulated for reliable

e Automatic resetting memory.
sIncludes tip with protective cap &

VACUUM VISE

Unique vacuum-based
light duty vise for
precision handling of
small components and
assemblies. Rugged
ABS construction. 1%" (32mm)
travel for maximum versatility. Also
features screw |ugs for permanent

e Auto-Indexing
= Anti-Overwrap
* Modified Wrap

Part No.

(5mm) centers. installation.
Part No. Description Price
TS 4 4-Pole $1.69 A4l Vacuum Vice
18- 8 8-Pole 2.59
TS-12 12-Pole 3.49
TSEMD 31.79

Description

coiled cord.

PRB-1
LOGIC PULSER

$36.95

Superimposes a pulse train (20 pps) or
a single pulse onto the circuit node
under test without un-soldering IC's.

Automatic polarity sensing
2 us pulse width

.
L]
-
L]

coiled cord.

PSL-1

Finger tip push button actuated
Includes tip with protective cap &

$48.95

Allows IC's to be dis-

pensed from their tube 1
at a time and picked up
by insertion tools above.

* Dispenses 8-42 pin
IC's » Compatable with
all IC carrying tubes e
Use with WK7 for MOS
safe insertion. =

Part No.  Description

MDD1 1 Chan. Dispenser
MDD5 5 Chan. Dispenser
MDD10 10 Chan. Dispenser

*No Discount.
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$3.49

HOBBY-
WRAP

TOOL

BW26

BW2630 Tool 19.8¢
dasol'derlng without damage to delicate BT30 #30 Bit (not incl.) $ 3.9t
Regular Modified circuitry. BT2628  #28 Bit (not incl) 7.9%
Wrap Wrap DSPI Desoldering Pump $9.95 BC1 Batteries & Charger  14.9%
wHAND WRAP TOOL : =
Part No. Description Price L ] INSERTION f EXTRACTION
WSU30 Regular $6.95 OGIC PROBE TOOLS
WSU30M Modified 7.95
; Part No.  Description Prict
INS1416  14-16 pin Inserter $3.4¢
MOS1416 14-16 pin MOS Safe
o Inserter 7.9¢
3 TERMINALS MOS2428 24-28 pin MOS Safe
» 025 Inserter 7.9
(0,63mm) MOS40 40 pin MOS Safe
2 Square Post Inserter 7.9!
s * 3 Level EX1 14-16 pin
=T D yire. IC Extractor 1.4¢
s Wrapping EX2 24-40 pin
* Gold Plated IC Extractor 7.9¢
X, 25 PER PKG. WK-7 IC
Part No.  Description Price NSERTION |
WWT-A1 Slotted Terminal $4.98 Compatible with all logic families us- Complete IC In-
WWT-2  Single Sided ing a 4 to 15V power supply. serter/ Extractor
Terminal 298 Thresholds automatically programm- Individual Com-
WWT-3  IC Socket Term. 4.98 ed. Visual indication of logic levels to ponents (listed
WWT-4 Double Sided show high, low, bad level or open cir- above)  $22.95
Terminal 1.98 cuit logic pulses.
INS 1 Insertion Tool for *10 N sec. pulse responses
above 2.49 120 K input impedence. IC DISPENSER




TOLL FREE ORDERING NUMBER 1-(800) 423-7144

RIGHT ANGLE HEADERS
SOLDERTAIL WIRE WRAP
Size Part No. Price Part No. Price
10 IDH10SRB $1.20 [DH10WRB $2.60
20 |DH20SRB 1.90 |IDH20WRB 4.15
26 |IDH26SRB 2.75 |IDH26WRB 5.35
34 |IDH34SRB 3.75 |IDH34WRB 6.25
40 IDH40SRB 3.75 |IDH40WRB 7.35
50 IDH50SRB 4.75 |IDH50WRB 9.20

1" Spacing. Mounts on PC Board & Mates
with |DS Socket below. Ejector Bars - 4/1.00.

25 PIN “D” CONNECTORS

Solder Style Part No. Price
Male DB25P $2.95
Female DB25S 3.95
Cover DB25C 1.50
IDC Style

Male IDB25P 6.25
Female IDB25S 6.60
Cover IDB25C 1.60

Solder Style solders onto cable, IDC
Style crimps onto cable with vise. 9,

15, 37 and 50 pin available also.

WIRE WRAP WIRE
#30 Wire Wrap Wire
Length  100/Bag 500/Bag
2.5 $1.38 $3.94
3.0” 1.43 4.25
35" 1.51 4.57
40" 1.56 4.88
45" 1.63 5.21
5.0" 1.69 5.54
5.5 1.74 5.92
6.0" 1.82 6.23
6.5" 2.11 7.08
7.0" 219 7.44
7.5" 2.29 7.78
8.0" 2.35 8.12
85" 2.40 8.46
9.0” 2.46 8.92
9.5" 2,53 9.15
10.0” 2.63 9.58

All lengths are overall, including 1" strip

on each end. Choose from colors; Red,
Blue, Black, Yellow, White, Green,
Orange, and Violet.

ORDERING INFORMATION
Prepaid orders over $50 shipped prepaid via

UPS. All others add $3.00 for handling. VISA,
MC, COD’s and open account orders will be
charged freight. $15 minimum order. $100
minimum open account order.

Size

10
20
26
34
40
50

Size

14
16
24
40

08
14
16
18
20
22
24
28
40

Size Part No.

Part No.

IDE10B
IDE20B
IDE26B
IDE34B
IDE40B
IDESOB

1" Spacing. Crimps onto cable with
ordinary vise & mates with standard
.062" Card Edge.

CABLE PLUGS

Part No.

IDP14B
IDP16B
IDP24B
IDP40B

ICN0O83WBSG
ICN143WBSG
ICN163WBSG
ICN183WBSG
ICN203WBSG
ICN224WBSG
ICN246WBSG
ICN286WBSG
ICN406WBSG

2235834aa:

* No Discount

EDGE CARD CONNECTORS

Price

$3.95
4.35
5.00
6.05
6.90
7.50

Price

$1.45
1.65
2.50
4.15

.1" Spacing. Crimps onto cable with
ordinary vise & plugs into standard IC
Socket.

Tube

.39 =$20.28
46 =%13.80
.50=%13.00
23x 68=%15.64
21x .B5=%17.85
19x .92=$17.48
17x1.09 =$15.98
15%1.23 = $18.45

10x1.60 = $16.00

Selective Plating provides gold in contact
where it counts. 3-level wrap. Save by buy-
ing sockets by the tube. All gold available at
Yag/pin extra charge.

Order
$15- 99
100 - 199
200 - 499
500 - 999
1000 up

Size
10
14
16
20
24
26
34
40
50

250

DISCOUNT SCHEDULE

Amount
Net

less 10%
less 15%
less 20%
less 25%

RIBBON CABLE

Solid Color
10 ft. 100 fr.
2.90 17.00
3.40 23.80
3.70 27.20
4.40 34.00
5.00 40.80
5.40 44.20
6.80 57.80
7.80 68.00
9.50 85.00

SOCKETS

Size Part No.
10 IDS10B
20 IDS20B
26 IDS26B
34 IDS34B
40 1DS40B
50 |IDS50B

WIRE KITS
Kit No. 1 — $9.95
3" 100
3" 100
4!! 1w
Kit No. 2 — $24.95
2" 250
3" 100
32" 100
4" 100
42" 100
Kit No. 3 — $34.95
2%" 500
3" 500
32" 500
4" 500

Kit No. 4 — $59.95

21"
qn
3%"
4"

\\
Co _
101t 100 ft.
4.00  30.00
5.00  42.00
5.60  48.00
7.00  60.00
8.00 72.00
8.60  78.00
11.00 102.00
13.00 120.00

16.00

1000
1000
1000
1000

150.00

Price

$1.88
275
3.50
4.50
5.40
6.50

.1" Spacing. Crimps onto cable with
ordinary vise & mounts to header sold
above.

412"
5"
6"

5"
5%"
6"
62"
70

4"

52"
6"

4"
i
51"
A

Discount and the name of
this magazine must be men-
tioned at time of order to get

discount.

Discount applies

on all items except as noted,

“No Discount.”
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PROTO-BOARD UNITS
All the speed and convenience of
0T sockets and Bus Strips plus
backplanes and binding pasts in
both Kits and pre-assembled
units Assemble testand modity
circuits as fast as you can think

Dip Board Size
Part No. Capacity Inches Price
GSCPBE Kit 10{14's) Bxdxla §10.95
GSCPBIOD  Kit 10(14's) AVaxbxla 21.95
GSCPBI01  ASM 10{14's} Bxd Vaxle 28.95
GSCPBI02 ASM 12(14’s) ThaxdVaxls  34.85
GSCPB103  ASM 24(14’s) IxBxla 59.95
GSCPBI04 ASM 32(14's) 9lxBxla 77.00
PROTO-BOARD Proto-Board no. 203
PB-203 - HOLDS 24 i e
14-PIN IC'S

Fully assembled breadboard
contains  built-in, - short-proof,
fused, SVDC at 1 amp, regulated
power supply. in addition lo
three QT-595 sockets, four OT-
598 bu$ strips, one OT-47B bus
strip and four binding posts:
Capacity for most digital and
many analog projects. SIZE:
97757 LG, 65" 'w, 325" h

WEIBHT: 5 Ibs

GSCPB203 List Price  $133.00
Qur Price $125.00

BSCPB203A Al features plus =15VDC @ 500mA  £174.00
Our Price $160.00

GSCPB203AK Kit version of the 203A $14995

Our Price $138.00

ALL-CIRCUIT
EVALUATORS

ACE for fasl. solderless. plug in circuit building and testing. Plug in
any campanents withleads up t00.032" diameter Interconnect with
solid wire up to 20 gauge Gold-anodized aluminum base/ground
Non corrosive nickel silver terminals 4 rubber feet

PART ACE oip TIE NO. NO. PRICE

ND. MODEL NO. CAPACITY POINTS BUSES POSTS EACH
923333  200-K (ki 8 728 2 2 s2275
923332 208 (assem) B B2 ] 2 $30.70
023334  201-K (ki) 12 1032 2 2 52085
823331 212 (assem) 12 1224 ] 2 $3705
023326 218 [assem) 18 1760 10 2 $40.80
923325 227 [assem) 21 2n2 28 4 56355
023324 236 |assem) 36 3648 36 4 $8475

Hot Vac® Desoldering

O?» Systems

HOT VAC Model 2000A 15 the

ECONOMICAl, NO-COMPromise. nan- ‘(
magnelic desalderng system de- -

signed for use with shop air x

@ A solid-state control adjusts
lip temperatures rom 500 to
1000°F

& The load modulated heater as
SUres iNS1anianeous recovery
® Transient spkes are fully sup-

pressed ~
® The continuous. high low vacu:
um is actualed by a swilch
conveniently buill into the han-

dle
& Biomechanically designed hane m‘gﬁl. ‘
dle reduces fatigue and in-

S65.00 HEAT GUNI

creases productivity LIST PRICE OUR PRICE
4 $389.00 $375.00
Includes UNG6966 Heat Gun ($65.00)
Included FREE!

kum

OUR PRICE $139.00
The new Zenith ZVM-121 features a P31 green phosphor
tube along with 15 MHz bandwidth Switch selectable for
40/80 character screen Fully compalable with 80 colurnn
Apple cards 20 Ibs

STAR MODEM

; FROM
PRENTICE

0 to 300 bauddate rate Compat- LIST PRICE
ible with Bell 103 and 1 13. Answer/ $199.00
Criginate. Full/Half Duplex OUR PRICE
Special selt test features $149.00

PRN-STAR
RS232, DB25P, EIA

CND-RS2328F Class | Cable 8 con 8 ft $19.95
BANAY, =
LOW-PROFILE BASE .
$13.95  PNV-305 :
SH WT 2Ibs ﬁ '
= A
e NI:
LR e
el PNV-312 TRAY BASEMOUNT
VACUUM BASE
$21.95 PNV-380 —
PNV-371 ﬂ-’l
PNV-304 SOLDER & ~— -
$18.45 IRON HOLDER 8 oz. $5.95

il

HORIZONTAL JAW VISE HEAD T e

STANDARD VISE HEAD s
$16.95 PNV-303

PNV-315
SH WT

=
P.C. BOARD HOLDER with 14" bar &
FITS 5-100 BOARDS <

$19.95
Ib

L= —1 i et

Vista introduces high-speed, DMA data transfer, and high-capacity |BM

compatible single and double-density data storage to the Apple II®

computer with the ABOO Eight-Inch Floppy Disk Controller,

® High Speed DMA Transfer of Data (1 Microsecond/ Byte),

® Complete Do n Provided—Includes Theory of Operation,
Source Code for DOS Enhancement Litilities. Schematics and
Diskette

® Uses All Standard Apple DOS Commands (OPEN CATALOG,
LOCK, DELETE, LOAD. etc) Except for INIT Which Has Been |m-
proved and Enhanced in a Vista Format Routine

® Compatible With Apple DOS 3.2/3.3, Pascal 1 1.and CPM 2.2 (With
the Z80 Soft Card by Microsolt)

® Interfaces to Al Shugart/ANS| Standard Eight-Inch Floppy Disk
Drives

@ 2Kx8 PROM Contains Autoboot Functions and Al Eight-Inch Floppy

Driver Coae Allowing Complete Memory UsageMap Compatibility with
Apple DOS 3.2/3.3

® 120 Days Parts and Labor Warranty,

usT OUR
PART NO. DESCRIPTION PRICE _ PRICE
VISABOD Controller and disk $595.00 $559.00
VISAB00 When purchased  simultan- $525.00
eously with one of the

“PDB" Vista and TE| disk specials below

VISTA DUAL 8" DISK CABINET

R

——

e Features modular construction with removable sub-assembly that
allows easy cabinet positioning and mounting
o Drives pull out for easy service and maintenance.
® Deluxe chassis with internal slide allows easy access for drive
positioning and mounting
@ Built to mechanically and date single sided
drives, double sided drives—including the most popular 8-inch
Winchester and Shugart floppy disk drives. and B-inch streaming
tape cartridge umits.
® |ndustrial quality cabinet with die cast front bezel
@ Meets all UL and OSHA standards
® Additional Savings! Front and rear retma rail mounts provided at no
extra charge (no external slides) "
® Desk or rack mountable List OUR
@ |Internal power and data cables Price PRICE
VISV100  Disk Drive Cabinel $495.00 $449.00
Shipping Weight' 35 Ibs.
BUY THE CABINET AND SHUGART
BO1Rs OR QUME DT-8s AND SAVE

with ONE drive

PDBV100S1 With Shugarl 801R $ 800.00
PDBY100Q! With Qume DT-8 $1045.00
with TWO drives
PDBVI00S2 With Shugart 801R $1300.00
PDBVIOOQ2 With Qume DT-8 $1600.00

Due 1o UPS shipping regulations. disk drives will be shipped separately
from the cabinet Don't forget to include shipping for each drive
16 Ibs. ea

PRISOSKSK External daia Cable $19.95
| g%\ SPECLAL PURCHASE Tt
\% g SEE—=

GOLD
16 PIN LOW PROFILE IC.

DUAL 90 CORNER CLAMPS KETS
PNV-390 $6.95 (pair) 8oz €95 S00!
SELF CENTERING 9"
TIG-16LP pkg of 100 ........ccvve..............$16.00
Wm%%l;m@ a0 es TIG-16LP pkg. of 1000 ﬁ_aw.ﬁﬁ.&”snom
f's}; -4 PRIORITY ELECTRONICS

PNV-376

PAMAVIEE TILTS, TUshE, AND
i

be charged appropriate freight

9161 DEERING AVE., CHATSWORTH, CA91311

ORDER TOLL FREE (800) 4235922 CA, AK, HI CALL (213) 709546

Terms USVISA MC. BAAC.Check Money Order,US Funds Only
MINIMUM PREPAID ORDER 51500 Include MINIMUM SHIPPING & HANDLING of 52 50 for the first 3
Ibs. plus 25¢ for each additional pound. Orders over 50 1bs. sent freight collect Just in case, please
include your phene no. Prices subject lo chan
gnces thru December. 1981 SOCKET and CONNECTOR prices based on GOLD, nol exceedin
700.00 per oz Sales Prices Valid only if YOU mention publication and month. CreditCard orderw wtg

Only. CA residents add &% Sales Tax.

without notice. We will do cur best lo maintain
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BUY WITH CONFIDENCE
From the Natlon’s Largest

Hitachi Denshi,Ltd.

Single and dual trace; 15 thru 100 MHz Al high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a2-year warranty, They're able to measure signals as low as
1 mV/division (with X5 vertical magnifier). It's a specification you won't
find on any other 15 or 30 MHz scopes, Plus Z-axis modulation, trace
rotation, front panel X-Y operation for all scopemodels, and %10 sweep
magnification. And. 30 thru 100 MHz oscillioscopes offer internal signal
delay lines For ease of operation, functionally related conirols are
grouped inta three blocks on the color coded front panel Now here's the
clincher For what you'd expect to pay more you actually pay less
Check our scopes before you decide. All scopes complete with probes

@ H |TACH |'Dlstrlbutor

List $995.00

HITV302B

Our Price:$859.00

TV sync-separater circuil
High-sensitivity 1mV/div
SMHz)

weep-time magnilier
(10 times)

Z-axds input {intensity
modulation)
Signal delay line
Complete with 2 probes
CHI. CH2, DUAL ADD

DIFF. ‘\-"ez*.lch(?lhl)d
Deflection 2]
30 MHz X-Y operation
DUAL TRACE Trace Rolation
OSCILLOSCOPE

Hitachi . . . The measure of quality.
HITV152B DUAL TRACE 15MHZ (no delay)
LIST $735.00 OUR PRICE $629.00

HIT-V352 HIT-V202
35MHz DUAL TRACE
DRLAY 20MHz DUAL TRACE

LIST PRICE: 51150.00
OUR PRICE: $998.00

LIST PRICE: 5850
OUR PRICE: §765

Economically priced Cynamic range 8 div,

dual trace oscilloscope

Square CRT with Bullt-in signal delay
internal graticule line (Vv.}%;
(illuminaled scale) X-Y operation
High-accuracy vollage Sweep-lime magnifier
caxis & lime axis set af (10 times)

'3;" (cerfified at 10 Trace rofation system

PRIORITY ONE ELECTRONICS

OKIDATA

MICROLINE PRINTERS

WITH FRICTION aAND TRACTOR FEED
# BI-DIRECTIONAL - 120 GPS * Paraliel and Serial VO
® 0 %9 Malnx (Alphanumaric) & 110 Through 1200 Baud
* B8 x0 or 12 Matrix lor Graphics # Sall Test
® 5 8310 16 Characters Par inch & Out of Papar Switch
& 6or B Lines Per Inch ® Friction of Tractor Feed
® B0 CPL 810 CPI for B2A .
.

& 132 CPL & 10 CP1 for BIA 10 Diferant Character Sets

3" 10 14" Top of Form [Switch Selectable)

OKIDATB2AT

oozt $575.00
onnasanr ~ $775.00

132 CPL g 10 CP

FLUKE

®

Nine functions

de vollage

ac voliage

dc current

ac current

resislance

diode test

conductance (1-17)

logic level and

temperature (K-type

thermocouple)

10. Peak hold on volioge and
current funciions

11, Selectable qudible
incdicator- for continuity
or level delection

12 3%-digit resclution

13. 0.1% basic. accuracy

14. LCD display

15 Owverload protection

14, Salety designed test leads

D0~ U0 da Lo pd =

FLU-D800 (Funct. 1-6) $125.00
FLU-D802 (runct 1-7) $189.00
FLU-D804 (rurct 19) $249.00
FLU-D810 (RMS Bench 104) . $269.00
FLU-D811 (rMS Bench w/Batt) . $309.00
FLU C90 (case for D00, 802, 804) - $10.00
FLUY-8205 (case ior D810, 811) $35.00

GILACL  LOGIC PROBES
LP-1 LOGIC PROBE—Hand-held logic probe provides instant
reading of logic levels for TTL DTL HTL or CMOS. Input Impedance:
100,000 Ohms. Min. Detectable Pulse: 50 ns. Max. Input Signal
(Frequency): 10 MHz Pulse Detector (LED): High speed train or sin
gle event Pulse Memory: Pulse or level transition detected and stores
GSCLP1........ ... List $50.00 OUR PRICE $45.00
LP-2 LOGIC PROBE—Economy version of Model LP-1. Safer
than a voltmeter. More accurate than a scope Input Impedance:
300,000 Ohms Min. Detectable Pulse: 300 ns Max. Input Signal
[Frequency): 15 MHz Pulse Detector(LED): High speed train or
single event. Pulse Memaory: none.

GSCLP2 ......... List $32.00 OUR PRICE $30.00
LP-3 LOGIC PROBE ‘High s.eed logic probe. Captures pulses as
short as 10 ns. Input Impedance: 500000 Ohms Minimun
Detectahile Pulse: 6 ns. Max Input Signal (Frequency): 50 MHz
Pulse Detector [LED): High speed train o single event Pulse
Memory: Pulse or level transition detected and stored

GSCLP3 ..........List $77.00 OUR PRICE $69.00

DIGITAL PULSER

G DGR List $83.00 OUR PRICE $76.00
GSCLTC-1 Logical Analysis Kit—Complete with LP-1 logic
Probe. DP-1 Logic Pulser. LM-1 Logic Monitor wiring accessories.
manuals and molded case OUR PRICE $220.00
GSCLTC-2 Logical Analysis Kit—Far high-speed and mem-

ory analysis. Same as Model LTC-1 except substitutes LP-3 High-
Speed Logic Probe OUR PRICE $245.00

TV sync separator circuit

The Industry Challenge: Make it smaller. Make it better

Make it cost less

MS-230. A whale of a miniscope
With our ingenious new MS-230. 30-megahertz, battery- operated dual-
Irace miniscope, portability’s suddenly nol a problem anymore At 3 Ibs 10
oz, |ts 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 lo accurately test or measure electmonics
equipment

The versatile MS-230 is perfect for TV repairmen Services micro-
computer systems when the chips are down. Maintains avionics equipment
with flying colors. And diag hi medical with the
precision of a surgeon

However, if your budget or needs demand something more economical or

Non-Linear Systems
has done it for three decades

The re:

markable Touch Test 20 DMM.

With theTouch Test 20, Non-Linear Systems introduces the 2 Ib. 4 oz. test

lab. Now with 20 keytest functions 2t your fingertips (plus the abdag o
to

measure 10 electrical parameters and 44 ranges) can take one |
the field instead of a cumbersame collection of individual testers:
Anather bright idea. The Touch Test 20is the only DMM with light pressure
fouch function selection. No more dials to fiddle. with. Instead, an LED
shows the function you choose. And when you switch, you get an audible
bieep and visual biip to let you know
This small wonder is miniaturization at its best. The new Touch Test 20 is
{he most innovative portable/bench-type muttimeter in the industry today.

to0 35" C) : less sophisticated, chances are the M5-215 dual-1 MS-15 le- i
gy s e S S e e ovmpmce ST O LT g
Low dirift function * NLSMS230 30 MHz DuaiTrace Miniscope . $649.00  $579.00 = e
2 Yoar Warranty ; NLSMS215 15 Mz Dual Trace Miniscope. $497.00  $439.00 MLSTT20 faas.00 )
“Typical .!'! [il:] INF:::DFﬁ mécT h:ﬂs?gs;2-d~iion2'oerlecnun”?\?&gg Ieggrg‘:t'.\pm (B Models with rechargeable battenes &
maximum frequency for lull scale (4div) lection is 2 MHz
50 MHz & 100 MHz NLS41141 Deluxe 10 to 1 100MHz probe $30.00 MLSTT2I b {aasm
DUAL TRACE WITH M:'}:g tiiiﬂﬁi Goae {3; 32530& Hoe :13:22 NLS 41140 Leather Carrying Case sﬂa.oa
cmm m Dmy i------------ - :
HIT V550B HIT V1050 1
S50MHz with 100MHz wl!l'lcx :
3rd TRACE 3rd & 4th TRA
I
TRIGGEs VINW__TRIGQER ¥IEM | From Our December RADIO ELECTRONICS Ap - SAVE UP TO 10%
SALE SALE i1 0 $100-$149.99......... Deduct$10.00 VALID ON PREPAID
CALL CALL | 0 $150-$199.99......... Deduct$15.00 :'xsézmnonnlﬁg:
I 00 $200-$299.99......... Deduct$20.00 DECEMEER 31, 1981
The HITACH! V550B (50mHz) and V1050 (100mHz) cffer 1 '
all ”r.- capabilities t'follil might ﬁxpectsr:%m[c lab [gmde 1 00 $300-$399.99......... Deduct $30.00 OR PRESENT THIS COUPON
cacillescope . Capabilitie: UC. race Iy ar
e G bright &% sqare AT and o max sweepraic ot | ] $400-$499.99 . ... . . . ... Deduct $40.00 AT OUR RETAIL STORE BEFORE
r:.:Jlr r_:;r,x;m‘ J‘ul".};.». ‘:;:n;!r‘ln.ly.nl Hm‘:.-":joji( ?V’&SB)YG;ng\YJ 1 D $500 & UP I Dedl.lct$ 10% DECEMBER 31, 1981
V1050 @ 10mHz automatic focus correction 1 ; Coupen valid only when attached to
1 Sorry, Discount Coupon Not Valid on
1 REDISC Shipping Charges. Phone or Foreign orders il Kene peE L
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LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a frequency
respanse from OHz-100KHz + () 5dB! Added features
like tone defeat and loudness contral let you tailor your
own frequency supplies te ¢iminate power fluctuaiion!
Specifications; ® THD less than (5%, @ TIM less
than .005% ® Frequency response: DC 1o 100KHz ¢
(0.54B ® RIAA deviation: £ 1 2dB ® 5/N ratin: better
than 70dB. ® Sensitivity: Phone 2MV 47K/ Aux. 100MV
100K ® Ourput level: 1.3V ® Max output: 15V ® Tone
control bass = 10dB @ 50H:/treble + 10dB @ 15H: ®

Power supply: £ 24 D.C @ () 5A
Kit comes with regulated power supply. all yvou need s a
45V CT transformer @ U.5A

ONLY $44.50

Xformer

$4.50 ea.

100W CLASS A POWER AMP KIT

Dynamic Bias Class “A” circuit design makes this unit
unique in its class, Crystal clear, 1({) watts power output
will satisfy thie most picky fans. A perfect combination with
the TA-1020 low T.I.M. stereo pre-amp
Specifications
® Output power; 100W RMS into §-ohm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
® THD: less than 0.005%
® 5/N ratio: better than S0dB
® Input sensitivity: 1V max
® Power supply: £ 40V @ 5 amp
& One channel, needs two for sterea

TA-1000KIT
$51.95
Power
transformer

$24.00 each

NEW MARK III
9 Steps 4 Colors
LED VU

Steren level indicator kit with are-shape display panel!!!
This Mark 11 LED leve] indicator is a new design PC board
with an arc-shape 4 colors LED display {change colorfrom
red. yellow. green and the peak output indicated by rose)
The power range is very large from —30dB to +5dB. The
Mark Il indicator I8 applicable te 1 watt - 200 watts
amplifier operating voltage is 3V-9V.DC at max 400 MA
The eircuit uses 11 LEDs per channel It is very easy to
connect o the amplifier. Just hook up with the speaker
output!

IN KIT FORM $18.50

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit consists of 36 4-color
LED (15 per channzl) to indicate the sound level output of
vour amplifier from —36dB  +3dB Comes with a well-
designed silk screen printed plastic panel and has a
selectorswitch to allow floating or gradual output indicating.
Power supply is 6 12V D.C with THG on board input
sensitivity controls; This unit can work with any amplifier
from 1W to 200W!

Kitincludes 70 pes, driver transistors, 38 pcs. matched 4-
color LED. all other ¢lectronic components, PC board and
front panel

MARK IV KIT
$31.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficlency power transistor
25D388 and [C voltage regulator MC1733. Qutput
voltage can be adjusted from (-30V at 1 amp current
limited or 0-15V at 2 amp cument limited I[nternal
resistance is less than 00,005 ohm: ripple and noise less
than 1 MV. dual on panel meter for voltage and amp
reading. also with on board LED and audible over load
indicator. Kit comes with predrilled P.C board. instructions.
all necessary electronic components, transformer and a
professional look metal cabinet. The best project for
school and the most useful instrument for repairman.
Bulld one today!

MODEL TR 88A 0 ~ 15V D.C 2 amp

MODEL TR 88B 0~ 30V D.C. 1 amp

$59 50 PER KIT

MARK V 15 STEPS LED
POWER OUTPUTINDICATORKIT
All functions same as Mark 1V but this is with
heawy duty aluminum front plate and case
Can be easily slot into the front panel of your
auto, truck or boat. Operates on'12V DC

$41.50 EACH KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4.~ 30V DC B00 MA adjustable. fully regulated by
Fairchild 78MG and 79MG voitage regulator 1.C. Kit
includes all electronic parts.
filter capacitors, LC.. heat
sinks and P.C. board

$12.50 PER KIT

POWER SUPPLY KIT
1-30V D.C. REGULATED
Uses UAT23 and ZN3055 Power TR
output can be adjusted from 0-30V. 2
AMP. Complete with PC board and all
electronic parts Tranformer for Power
Supply. 2 AMP 24V x 2 §9.50

0-30 Power Supply

$10.50 each

Frequency Response: =+
ModelV-Amp500 ¢ Sensitivity: 1.5V for full
“ MAIN AMP {15W x 2)

50 WATTS AUTO STEREO BOOSTER

(1.5dB. 20Hz ~ 20KHz
TH.D: 0.2% at full rated

REG. PRICE rated output
$119.00 EACH ® 5/N Ratio: Greater than 95dB
Kit includes 2 pes. Fisher PA 301
Hybrid 1C all electronic parts with PC
Super Buy

Only $18.50

BY VERTRONIX
Spe fications: ® S50 warts RMStotal (25W +
output

Input Impedance: 20K chms
OURSPECIALPRICE @ Speaker Load: 2+8 ohms
$55.00 EACH ® Voltage Supply: 9~ 18VD.C
Board Power supply £ 16V DC (not
included), Power band with (KF 1%+

5W AUDIO AMP KIT
2 LM 380 with Valume Control

' 25W)
Crosstalk: Betterthan 90dB
“FISHER"” 30 WATT STEREO AMP
3B} Voltage gain 33dB. 20Hz-20KHz.
-iwm Pl Suppl‘,bt;“.\lr&\.’ DC
= $6.00 EACH

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 27

x 3", making it good for
portable or discrete
applications. Comes

with hook up data.

BUY 2 FOR
$4.99

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specifications:
@ Total Harmonic Distortion: Less than 0.05%
® [ntermodulation Distortion: (TOHz:7KHz = 4:1 SMPTE
Method) Less than (.03%

® Frequency Response: Overall 10Hz ~ 100KHz
+(.5dB. —1dB

® RIAA Curve Deviation:
(30Hz ~ 15KHz)

® Channel separation {at rated output 1KHz)

® Phono, Tuner. Aux and Tape Monitor better than 70d4B

® [nput sensitivity and impedance (1 KHz for rated output)

Phono: 2MV 47K ohms Aux: 130MV 50K chms

Tuner; 130MV 50K ochms  Tape: 130MV 50K ohms

Graphic Equalizer control: 10 Band Slide Control

Frequency Bands: 31 5Hz; G3Hz; 125Hz: 250Hz; 500Hz:

1KHz: 2KHz: 4KHz; 8KHz: 16KHz also with on panel

selector for Phono. Tuner. Aux 1 and Aux 2.

Power Supply: 117 VAC

Kit comes with all electronic components, transformer,

instructions and a 19" rack mount type metal cabinet.

(Phono) +0.2dB. —0.2dB

MODEL TA-2500
$119.00 PER KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

EXCELLENT
PRICE!

MODEL 001-0034
Transformer (Optional)

This is a solid state all transistor circultry with on board
stereo pre-amp for most microphone or phone input
Power output employs 2 pairs matching Darlington Transis-
tors, Driven by the popular 2N3053 Driver Transistors.
Four built on board controls for; volume, balance, treble
and bass. Power supplies requires 48 VET 2.5 amp trans
former. TH.D. of less than 0.1% between 100 Hz and
10KHz at full power. (30 Watts + 30 Watts loaded by 8~}

$29.50 PER KIT
$10.50 EACH

1 WATT AUDIO AMP o

All parts are pre-assembled on a mini PC 4
Board. Supply Voltage 69V D.C
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt off when circuitis shorted
or over load to protect your
amplifier as well as your speak-
ers, A must for OCL circuits

KIT FORM $8.75 EA.

RADIO-ELECTRONICS

R

\W/ FORMULA INTERNl_TIONAI. INC.

o0 510 00 Gl Besidenis Add 6°

m—"{_\.an-a.cue

aa of MG ORLY N 5 B FSior (i 10,7 Mert. s Sal

12603 CRENSHAW BLVD., HAWTHORNE. CA 90250
PHONE: (213) 973-1921 & (213} 679-5162

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give you
years of listening plea-
sure and follow you
wherever you go
Made by the same
company in Japan
who use the “Big
Name "

Complete set comes
with 1 Stereo head-
phone, 3 AA size al-
kaline batteries, |
leather like carrving
case forplayer and 1
carrying case for stor-
age of 4 cassette tapes
and 1 demo tape

MODEL SWM-33

OUR DIRECT IMPORT PRICE $67.50



FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $2.50 LM 7815 $1.20
MC 1350 $2.00 NE 565 $2.00
MC 1330 $3.00° Connectors Set $1.00
LM 1458 $1.00 IC Socket Set $2.00
LM 380 $2.00 Marching Transformer$1 .40
Sanyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $12.50  (Setof 4) $3.00
Resistors Set $2.00 Speaker Cabinet $1295
Trim Pots: Transformer

Trim Caps Set  $13.50 18V 800MA $3.00
Pots and Knobs $2.00

We sell you all the above components in a package for
$125.00 and you will receive a free predrilled P.C board
and instructions at no charge!

DIGITAL TIMER/CLOCK
® 24 Hour preset time to turn on or oft
® 12 Hour green (15" display for time
® operated on 12~ 16V AC
The whole timer is self
contained in a compact
plastic. case (as seen in
photo). Designed for VTR
with push button switch
for easy setting. Limited
quantity available

| NOW ONLY $12.94

MODEL VEQ 0143

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels
(14-83). After installed this unit {(between the anténna input
cable and’ the UHF tuner) will have a minimum of 10dB

SANYO UHF VARACTOR TUNER
ForUHFCH 14 83
Tuning voltage +1V~ +28V D.C. Input impedance 75
OHM. LF. band width 7 ~16 MHz Noise figure 11 5dB
MAX. Size 2% x 13" x 1" Supply voltage 15V D.C
Sound LF. = 58.0 MHz
Video LF. = 62.5 MHz

All units are brand new
from Sanyo

MODEL 115-B-405A
$35.00 EACH

Tuner is the most imporiant part for the circuit. Don't let
those $19.00 tuners fool you!

gain, that is approximately 2 times better than what you are
seeing now. ldeal for those who live in apartments that can
not put up an outdoor antenna. Size is so small; only 2% x
114" x 1" Supply voltage is 15 VDC

* NEW ITEM *

MODEL 001-0076

$12.50 EACH

o FCC ticanse CRYSTAL
st CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM

MICROPHONE
(TRANSMITTER)
AVAILABLE
AT$28.00 EACH

Transmitter: FET mic for flat 30
~ 15 KHz response extra con-
#  trolled 49MHz AM Band for drift-
free performance. 100 MW
output (range approx. Y4 mile)
for reliable long range
transmission. Powered by
a 9V radio battery (in-
cluded)
Recelver: Extra controlled
locks on 49MHz trans-
mitter signal
With on panel
MURA WMS-49 VU  meter
manitors the signal strength from the microphone, Stan-
dard phone jack outlet connectiontoa P A or other phone
input. 9V battery included. This professional setis ideal for
on stage. in field. church. in house or outdoor use.

13 FUNCTIONS LCD TIME MODULE

» Displays month, date and
day of the week

* Displays hour, minute and
second

* AM, PM Indicator

* Alarm 1 and Alarm 2 (inde-
pendent)

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY: HANDBALL
AND JAI-ALAL
All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects
The boards were surplus from a famous game manufac-
turer. They will play on all US standard black and white or
color TV sets. (Regular price for these gameswere $39.50
each) OUR PRICE ONLY $6.50 EACH

TENNIS JAIL-ALAI

HOCKEY HANDBALL

* 10 Hours Stop Watch

# 12 Hours presettable count
down time

* Hour Charm Indicator

* Back light by touch of the
switch

These modules are brand new and made by LITRONIX.

Designed for a man's watch. Can be used for many applica-

tions. Comes with 2 silver batteries and the ceramic round

transducer

MODEL 001-0062
$7.94 EACH

SUPER FM WIRELESS MIC KIT—

MARK III

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmits FM Range (88-

120 MHz) up to 2 blocks away and

. with the ultra sensitive condensor

microphone that comes with the

:a_. kit, allows you to pick upany sound

within 15 ft. away! Kit includes all

electronic parts. OSC coils. and

P.C. Board. Power supply 9V D.C.

FMC-105 $11.50 PER KIT

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2955 PNP150 WattsBV=60V  $3.50
Q Q 2N3055 NPN LC=15A per pair
@ @ MJE2955 PNPO0 Watts BV=60\V  $3.00

MJE3055 NPN LC=10A per pair
N Q MJ15003 NPN250 Wans BV=140 \' §12.00
2 MJ15004 PNP 1LC=20 A per pair
All above parts quaranteed to be prime and come with
data sheets.

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 Is a factory assembled FM
wireless microphone powered by two AA size batteries
Transmits in the range of 88-108 MHz with 3 transistor
circuits to meet with F.C.C. part 15 requlations. Elementis
built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FM radio. signal can be heard anywhere on a one-acre lot
Sound quality was judged “very good.”

MODEL WEM-36 $16.50 EACH

ELECTRONIC PIN BALL MACHINE

That sounds and playslikethe
. real thing. All units are brand
new but without the case; Fune-
tions of the game include
double flipper control, kicker
control. 1-4 players. 3 speed
ball contral, tilt switch, auto-
matic score, extra bonus cave
and many more. All solid state
with LED panel. no moving
parts. Requires 9V battery to
operate, speakernotincluded.

A perfect gift for vourself or friends.
speCiAL $8.99 EACH  SPEAKER $1.25 EACH

MUFFIN FANS FOR EQUIPMENT COOLING
These fans are pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner
All in “like-new” condition.
Size 4 11/16" x 1-1/2" x
4 11/16"

MODEL MF505

$9.50 EACH

WHISTLE ACTIVATED SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance. as far as
30 feet away (sensitivity can be easily adjusted) will turn
the switch on. then match your whistle to it again. then it
turns off. Ideal for remote control toys. electrical appliance
such as lights. coffee pots. TV. Hi-Fi. radio or other
projects. Linit works on 9V D.C

MODEL 968
$4.50 EACH

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 8~15 Watt Fluo-
rescent Light Tubes. ldeal
for camper. outdoor. auto
or boat. Kit includes high
voltage coil. power transistor,
heat sink, all other electronic
parts and PC Board. light

ELECTRONIC MUSICAL TELEPHONE
REST KIT
This telephone rest can be used as a door charm. an
audible indicator and for many other sound projects. The
special custom made LC. s pre programmed with 4
musical tunes, Kit comes with a nice looking plastic case.
pre-drilled P.C. board, volume control, special sound L.C.
speakers and all electronic components and Instructions.
Ideal for home or school projects

BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

MODEL FIH-3000

tube not included!

$6.50 Per Kit

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry about battery. EXCLUSIVE!$3.95 ea.
because it has none! Easy to

carry in pocket and handy to pe
use. ldeal 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! ="

-~

=

~+

Model F-179

ULTRASONIC
SWITCH KIT

Kitincludes the Ultra Sonic Transducers. 2 PC Boards for
transmitter and receiver. All electronic parts and instruc-
tions. Easy to build and alot of uses such as remote control
for TV. garage door. alarm system or counter. Unit

operates by 9-12 DC $15.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C. and
12V relay

$5.50 each

. FORMULA INTERNATIONAL INC.

N

MDA E A AM COCE IMCADMATIAM CARD

PTG AND MANDLIG T
Uncer 350 00 é::‘m- Cver t"s-c 3..«-"*\:“ Send $1.00
[nese Caviorma i T e For Detailed
Chainice Cadl jncades Mewucs | Cansdal —3i5, T C
lnit] 2% 1 .
Wirimin Croer $10 DO/Can] Maadents Aca 0% Saies 184 =17
Phone Orders Accepted on Viaa o MC ONLY. NO G 0.0 /51cee Hous 107 Msa thy Sat VISA'

12603 CRENSHAW BLVD., HAWTHORNE. CA 90250 L 3
PHONE: (213) 973-1921 @ (213) 679-5162

N 1861 H3GW3D30
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« QUALITY parts at

KNAPP ELECTRONIC PARTS

« DISCOUNT PRICES!

4PDT PRINTED | KEY swslrgﬁl Modutec Meter Capacitor 5 Way Binding Posts

C|HCUle!ﬁt¥?c {‘ Rirto ;;t%‘s"'s- S et = P 5200 mf 25v. %ﬁi;‘; ved or black
gomeme | SacoEn. | Wi udmoom e $3:95[ G S 23
P.C. Mount “I"l sle - -
$2.75 EA. BUZZERS Jumbo LEDS Dip Tantalum Caps Popular Transistors

DPDT RELAY 1% to 3 voits 75¢ GGJ red diffused | 4ipneq and solid oA 10

AROMAT 12 VWVDC WITH WIRE LEADS @ ECG123APTO 18 ..

10/51.00

100 @& 3y, :’
6.8, 10, 15, 22.33_47. @ G.3v o

ECG159, TO 18
HL2-7-DC12VBC 1510 3 voits 75¢ea 100/8.00 |22 63 tov s ECG130 103
10 amp contacts WITH PIN TERMINALS Power One ::rj;u; e R e E:fz!z?o:géggur T0926/$1.00
PC. mount 3 to 7 volts 5v. BAMP power supply 47,68 1522 33,47 68 @ 35 “Relays
$3.00 each WITH PIN TERMINALS & 25 881 @30 Potter/B f'yld
fors otter/Brumfie
4‘!’“0"." RELAY 75¢ each l“\{i 4 25 |iiser0raviores ;
. nslyle . . — ! -
avonacnr ; COE;A"'JEE“ reg. 5% accuracy $23.90 Mura Cordless Dunn Reed &
< Ut ot ally toates CAPACITOR Micro Switches Telephone System MRRSIA{GS 2445PST

mini OMRON SS55 w/lever

$1.T0EACH micro switch #62 + V3

1,700 mfd. 150 VDC Game Boards

AS IS

specily coll vollage

16.5 V. at 3 AMPS
18 VOLTS at 1 AMP

6 VOLTS at 150 mA  $1.25
12 V.CT.at 500mA $2.50
$6.50
$4.50
25.2 VCT at 2.8 AMP $5.50

1 3/8%01a X 3 1/4% mion
20,000 mfd. 25VDC

2 " DIA. X 2" HIGH$2.00|
22,000 mfd.25VDC

2% aia X 2 112" vian $2.50

TRANSFORMER

to 110 volts
Rated 100 VA

SEND FOR

€er 40 PAGE

CONNECTOR

440/220 TO 110 VOLT

> SOLA = HTIBZIOO
- 440 or 220 volis

22,000 mfd.40VD

2 DIA. X 6" HIGH
145.000mtd. 25VDC

2" DIA. X 4" HicH $3 50
52,000mfd. 15 VDC

2% X 4 1/2%0en  $3.00

72,000 mfd. 15VDC
2" DIA. X 4" HIGH

CLAMPS TO FIT CAPACITORS 50¢ aa

OUR NEW
CATALOG ¥¢

L.E.D.’s

1
et*

Rated: 10 amp

$3.75 ea. 10 for $35.00

115/250 v 50-400 hz

079" X ,098"

SUPER SMALL

20mA at 1.75v
10 FOR 51.00

TO-3

13.7 v.

1 (@ 12v.

i 3amp $1.09

Circuit Breakers

sealed glass
1/5/10/20 AMP.

auto reset 14 pi
16 pi
18 pi

.39
or
10/%3.50

SEND FOR
CATALOG

0rc

FREE

42 pin fiat. .. ..
15730 pin AMP edge conn
36/72 pin double winchester

40780 pin winchester

(o o8

Low Profile

LARGE QUANTITIES AVAILABL 212" X 434" $2.00 cherry E23 2, complete IC Games by Milton Bradley,
SOCKETS FOR AELAY 50¢ sach &m&m_ SR e _490 D\ . Iﬁgzglj‘gg::g:;z;dl?erfect, Comp.
EHANSFORMEHQI 3/8" DIA. X 3" HI | Tt 19 msoried e e BARGAIN COLLECTION! 6/
120 volt 6,400 mfd. IR $3.50| $199.95 Retail 43.50 100% PERFECT! $2.95
primaries |, sfovne 322 Voltage Regulator Dip Switch Mini Solid State
11,500 mfd. 18VDC $1.50 ideal for battery charging —=>, 5 posit. .8 ~—) Buzzer

Dip Sockets

n. el 1B WW. .29

Mvatny vensl 22 con/ W o3l
0
0

.18 or 10451 00

EDGE CONNECTORS

Magnacraft
Dip Relays

SPST ... NOS,5, 12 24v

gold wiw B3
DPRT.:

edge gold ST §2.25
Ideal for TTL or CM!

gold w/w $2.95

only & 12v.. ..

SPDT mom. center off .
| sPDT
SPDT
SPBT ...

.. centeroff.. .

] ] Uik

$1.99 % 10/514.95 | 4PDT

all Us At (813) 392-0406

4750 96th St. N. St. Petersburg,

H.J. Knapp of Florida Inc.

Florida 33708 ™

2" ALLIGA
7 clips for $1.00
100 clips for $12.00
500 clips for $50.00

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

P.O. BOX 20406

TERMS

* Min. Ordes $10 00

av
v

SOCKETS
BOARD SIIE

INSTRUMENT CASE

BRAND MEW, HIGH QUALITY
TWO-TOME BLUE CASES AT

AT DA OR

AT 44 FROMT

OVER 100, 16

(3-LEVEL) SOCKETS (UP TO

PINS LEADING TO GOLD
EOGE CONTALTS. LSE

A FRACTION OF THEIR WORTH

PANEL IS PUNCHED,

PN GOLD W s 3%

TAGES

AS SUPER PROTO-

< DOARD, OR CAN BE
EASILY DIS-ASSEM-
BLED FOR PARTS
EITHER WAT (TS

A STEAL!

BOARD SIZE S

WT |-3/4 LB

STANDARD JUMBO
kit Ucs26 8/ DIFFUSED CIRCLE 21 ON FREE INFORMATION CARD
RG141, RG142, RG223 RED 10 FOR $1.50
SOLDER TYPE GREEN. 10 FOR $2.00 GOLD DIFURCATED CON- CALL OR WRITE FOR
$1.75 EACH YELLOW 10 FOR $2.00 T-1390 C-4444 5 LB JACTS, GOLD SOLOER GUR FANTASTIC PRICES]
10 for $16.00 FLASHER LED ﬂ 4-1/2 Lo \ wow! AMPHENSL
RFI 5 VOLT OPERATION 7 4
LINE FILTER HUMBO. S{ZF (
for line to line 2 FR 51.70
" & line to ground Bl POLAR LED
SUB MINI LED 50 PN

ITWO ROWS OF 25)
GOLD WIREWRAP

SPST T20M 12V COIL
VERY SEMSITIVE
SIIL j-irm K 172 X 172

- 2 "0R. 518.00 BUT MEPLACES WITH TwWo (156" CENTERS, GOLD PCOMT, R-p2OL
PHOTO-FLASH Q.MrlT?r'uP;ElpCEs AVATLABLE 2-18VCT 2 AMP SchEWS. BACK HAS BANAMA BIFURCATED CONTACTS
170 MFD 330 VOLT WINDINGS iy MFD BY ciNCH
1h4'x g CAHHON XI.R
2 for $1.50 CONNECTOR
3 PRONG
10 for $7.00 | fincoic mounT
750 MFD 330 V EeeIon
$2.00 EACH WERMETIC WMETAL CAN
PHOTO FLASH 10 for $18.00 SIZE 34 % /8 K 38
2" HIGH X RECHARGABLE
1 1/4" DIA. ALED SGHERS $
$1.25 eA04 LEAD-ACID oo < 2
ab fety 00 BATTERIES 275 Vol o &
*SPECIAL Il % — A " INTER
2 - m
10 MEG POTS =T lé/ 12. Amp
4 for $1.00 . Power Supply =
10jer $2.00 | 418 R
100 1 6 VOLTS 8 A R - ¥
Sie.oo Y o R e
BELOW 1
2" DIA. 172VDC $10.00 WIREWRAP
BUZ. (-3 1 TANTALUM CARACITORS - -
s each A th‘:u;’?;":.{ PROTO-BOARDS —BiprED Aluminum Electrolytic
MFD PRICE MF PRICE
100 for $95.00 $12.50 e taee )l e et —GRAB BAG—

MONE SMALLE®R THAM |.000MFD. MO VOL-

BELOW 25VDC BAG OF 4 WORTH §5

1-60/20

WT. 40 POUNDS

! ELECTRONICS COMPANY

#O BOX (2095
SARASOTA, FL. 33578

=172 LB

/ \
| ¥
MY /eweamseo 3gc  BUY 100 TAKE

S T i Ew 15% DISCOUNT,

Los Angeles, Calif. 90006
(213) 380-8000

Mon. - Fri. Saturday
9AM-5PM 10AM-3PM

15" X G-t PHONE ORDERS 813-953-2829
CONTINENTAL US ADD 8225 FOR THE
FIRST LB B 25c FOR EACH EXTRA POUND
WEST COAST ADD 53 FOR THE FIRST LB
A 25¢ FOR [ACH ADDITIONAL POUND
FREE CATALOG

*Aod 52,50
Shipping USA

= Calil Res Addé®

* Promp! Shipping

=
CIRCLE 25 ON FREE INFORMATION CARD

AXIAL €513

0B8/38Y 25¢€ 40¢

CIRCLE 19 ON FREE INFORMATION CARD
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eel-) Builders! Start Your Holiday

4.:23 Project At The Shack’ Near You

DC Circuits Books an

d AITUdi'O Oursé p to A Converter | A to D Converter

259

B-Pin With Data
I 16-Pin

! With Data "EW!

DACB801. Produces varying output TL507. Converts analog processes to
voltages up to 20V p-p with 8-bit input. | digital signals— up to 1000 operations
Works with all logic families.

per second. I°L technology.
STEITO s R A e 449 [276-1T89 ..............viiuiis 2.59
ges Semiconductor | VtoF,FtoVIC

Reference

Guide with Data m
99 | NEW!

Ideal for Modems 349
NEWI And Tone Decoders
L |

9400. Converts input voltage to pro-

Books for

Save *3° 1088

Developed for Radio Shack by
Texas Instruments Learning Center

[&] DC Circuits Volume |. Introduction to electricity, voltage, Ohm's
law, parallel circuits and more. Fully illustrated. 460 pages.
G2: 0019 DN=N ¥ 1A Ny B e GO S S S (] e e 6.95

DC Circuits Volume Il Voltage dividers, capacitors, inductors and  Shack® 105 nd dlearote dovicas, | barly: 00650, Worke un oo Yoo ez
]  more. lllustrated. 508 pages. 62-2020 ........................ 6.95  plus over 82,000 substitution listings | Single or dual supply.

[€] DC Circuits Audio Learning Package. Six standard cassettes for 2TBA005 3 Lt e 299:| T8 1790 T sl 3.49

use with Volumes | and Il above. 62-2401 .................... 29,95

SPST Switch With | Magnet Wire

LED Indicator | sq:of 49
Rated 299 3SP°°|5_

Wiring Aids 10.7 MHz IF Filter
\\

“ 169 3 NEW!
N\ 190

A -

(U'

5 Amps!

-LED in Handle Setof2 ‘&  Setof10 | Pkg.of 2
G'°T’; wze" 20 (& Spiral Wrap. Neatly bundies Full-Spec Device!
* [deal for Use wiring. 5 ft. clear, 5 ft. black. SFE10.7MAS-A. For updating FM IFs,
In Vehicles \deal for coils and chokes. 40 ft. of | 2781638 ............. Set, 2.19 | CBio 10-meter FM conversions,
Heavy-duty toggle requires a 7" 22-gauge, 75 ft. of 26-ga., 200 ft. Universal Cable Clip. Accepts more, In/out Z: 330 ohms. Bandwidth:
mounting hole. 12VDC use only. of 30-ga. wire up to 14" dia. Self adhesive. 280 KHz at 3 dB down points.
275680 VRGN e e TR 2.99 | 2781345 ...... 3-Spool Sev4.49 | 278-1639 . ...... Setof10,1.69 | 2721301 .. ... .. ... .. Pkg. 2/1.99
100k-() Joystick | Micro Test Clips | SPST DIP Switch | Mini 12VDC Buzzer

P Fits 16-Pin 1 99

\ For Video Games, — " ) DIP Socket
' RC Vehicles and Sy

. Microcomputers

Pkg.
4% newr 19
Spring-action, 1'4"-long. Ideal for

Two Iinaar taper controls with one testing on high-density boards. Small enough to hide, loud

removable 1"-long shaft. One red, one black. 8-Position. For digital or low- enough to 7get attention! 114¢” rntg.
P E G e e 4.95 ZT0IT05 % s sate Set, 1.49 | current uses. 275-1301 .....1.99 centers. 273-055 ........... 1.69

“Designer” Box @, Di_lr_ect-litch Quiet AC Fan Tri-Color LED
s ransfers| .o+
\ NEW! |\ 77415 £

(%

- l
\ | - Diecast Ideal Status
== A Venturi Indicator!
» Delivers U,
Slots Inside for Two o Loyl s -0 P s
4%:x2" PC Boards : ; e ows red on DC, green
; Just rub circles, strips, and pads on reverse DC, yellow
Modern two-tone styling, easy-to- onto PC board and you're ready to | Ideal lou:ower supplies, com- on AC! T-1 % size. 2.2V
work end panels. 2V/ax5x5V4! etch! Set of four sheets. puters, Ham rigs. 4&;:4%)0&." at 25 milliamps.
27021 BTN T s 7.95 TG IBTTA N s Set2:49: | 273241 . Nl EE S 15.95 276035 .. _...... 1.39

Retail prices may vary at individual stores and dealers R d ’h R
Season’s Greetings to All of You a Io ae
From All of Us at Radio Shack! A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102
OVER 8000 LOCATIONS IN 53 COUNTRIES

1861 H3IFAW3D3A

CIRCLE 7 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS
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V-1000

Vista
“U-DRIVE”

® THE LAST WORD IN 8"
“"’ FLOPPY-DISK ENCLOSURES

THe VISTA ¥-1000 FLOPPY DISK DRIVE Wm&
L]

$24.95 TRS-80/APPLE $24.95
MEMORY EXPANSION KITS.
41 16'3, 15|r< [23020£29550 ns.
pes for 3!
Specity Compute
I 6 K C.nllpFor Volume P:':cnr:g BAM
CENTRONICS PRINTER
i Model 737 %’@\
entronics complete printer

e \\//
*® New low price 835.00

32K STATIC RAM BOARD
2 or 4 MHz Expandable uses 2114L’s

Serwe
S-100

Mumnmm.wwmnummm 16K 4 MHz Kt . .150.95
oroved 3t " g Charpe (0 eateml shdes) @ Dose or 10k rouniste @ PO 16K 4 MHz ART .217.95
32K MHz Kit . . . .289.95

ouning @ Drives pull ot for
32K 4 MHz ALT 330,00
DISCOUNT PRICES Bare Board, ... .. 30.95

Bare Bd, wiall parls
less mem ... .59

2
NEW! from Zilog
Z-8 CPU comes with
Tiny Basie & debug
program on the 1.C.

BIPOLAR CPU SALE
Signetics 8 x 300 8 bit CPU

While stock lasts 14.95 ea.

UV “Eprom’’ Eraser

Model UVs-11E 569.95
Holds 4 Eprom's at a me
Backed by 45 years
expanience

Model 5-52T... $325.00
Protessional Industnal Mode!

NON-LINEAR SYSTEMS, INC.

DIGITAL
muLTIMETER $319°8

BECKMAN
°@‘ DIGITAL MULTIMETERS

"‘".'3 TECH 300 Digital Multimerer. . . . .
TECH 310 Digital Multimetar. . . . . .
TECH 330 Digital Multimeter T
VC -201 Viny!l Carrying Cas
DC-202 Deluxe Carrying Caul
HV-211 High Voltage Probe. . . . . ..
HP 221 AP Probe
Ct-231 AC Current Clamp . SR
DL-241 Delxue Test Lead Kit. . . .. .
-242 Square Test Leads, . . ... ...

++ § 395
Mnm-w—am:mg‘w-mlm $1485
CABINET wer (1) coutie sxind ave (eciing power sty & cxml - §1985
@ 8 TRS 80° MODEL |,
@ PMC 80 ZENITH H89,
@d? S-100, etc.
ONLY 310 ea.
MODEL V-801,
80 TRACKS, SS
ONLY 425 ea,
2 DRIVE CABLE .'29.95 4 DRIVE CABLE . 39.95
MOSTEK MK4015
4K Dynamic RAM
|lI Refresh while supply lasts only .49‘
Pin equivalent to MK4027 except has 1 ms.
S-100 WwW
$2.99 each
FIRST QUALITY AT SURPLUS PRICE
2708 EPROMS
PRIME-450 Ns.
8 for $29.95
4K STATIC RAM SELL-OFF

it

The Preferred S-100 Box
The new Series || CPU Board fea'turss a4
MHz Z-80A CPU and full-feature front
panel. 20-slot actively terminated mother-
board, with 25 amp power supply (50/60 Hz
oparation, Incl. 68 cfm fan).

DPS-, List $1795
ACP Price

$1499

SYSTEM 2A

with Z-80A CPU 4 ;
MHz, 84K RAM, /O Board, 20 slots, front
panel, double density disk controller
board. Full 1-year warranty.

List $3795 ACP Price $2995

Zilog 6104-4
TIrTyrYry Zllog 610
Same as TMS 4044 bul designed specifically
for Z-80 based systems. This is full-spec
4K x 1 RAM, 450 Ns.

While supply lasts $1.49 each.

SPECIAL PURCHASE
$59.95 Limited Supply $59.95

16K Altair RAM Boards. Fully Populated as is.

FLOPPY DISK DRIVES
QUME" Datatrack 8
. Dounla 5|d.ﬂ

ACP LOW PFIICE $569.95

Tandom TH100-1 54" b-n Drve..
MPI B51-5%", 40 tracks .,

W Tracks

ngle Side, .
MPI 82 Double Track Dansity Double Side, 160 Track. 47500

8800 MICROMODULE ™ PRICE UST

MOOELND EIESC IPTION E
Single Board Microcomputer

Advanced Single Bd. Comp (5800) 595 00

76 Slo‘ Mother Board

+ Z-B0A CPU 4 MHz
* 5 user programmable function keys

PRICING

L] S’OI me Board 10000 = 82 Keys wilh numeric keypad
Power Supply 27500 * 160x100 resalution $1 Ogg 00
0C Input Power Supply 32500 « 80 character screen ¥
9610 Utility, Proto Board 9 PC-8001A Micracomputer wiaZKRAM $120500 1099.00
9611 Anth, Proc/Mamory Module 49500 PC-3012A NO Unil wid2K AAM,
9612 Buffered Litility Prolo Board 48 Expansion slols 705,00 609.00
9616 32K EPROMMAM Module 250,00 PG-8031A Dual Mini Disk Drive Unit 120500  1080.00
61T EPROM Programming He: PC-8032A Add On Dual Mini-Disk
96 16 Channel Parailel /0 Module 25500 Drive Unit 1085 00 000

Seral-Paraliel /0 Module i strel b R laalo 769.00
PC-8094A Cabla lor PC-BO23IA Printer

860 00
4995 4495

B igh

3K Static RAM 2000 S J8- -1201MIA) High Resalution = M
9630 rd Extender 6800 JC-12020H(A h‘lq'\ Resaiution
9640 Multiple Pregrammabie Timer 39500 Calar Monitor ..rnGn Input 119500 1049.00
2650 BChannel Dupiex Seral [ OMod. 39500 PC5091A AGB Cable
655 Inteshgent Tape Controtier 5000 J 120:DH.A;Co|cr Mam:or 19.85 17.95
96103 32/32 /0 Module 27500 Bnue Language Learning Guide 1995
96702 Contact Closure Module 35000 PCB001A Micrccemputer Reference M-nw 19.95

PC-8012A IO Unit User's Manual
PG-8031A Dual Disk Use

RETAIL STORES OPEN MON-SAT
STORE #1: 1310 "B E. Edinger, Santa Ana, CA 92705 Showrooms, Retall, Warehouss
STORE #2: 542 W. Trimble Road, San Jose, CA 95131 = (408) 846-7010

1495

UNPOPULATED BOARDS [Also Avaiiatiel g+

“*Retail prices may vary.

O. Box 17329

2. Guaranteed Satisfaction

Call For Special School Discounts

MOS PROMS

M M08

32 4K, L1898
mmm VI?K:I!YS s ]
TMSITI8, = SV 12V .., 708
2758,5V, (450N9 50
s 3

) -5

M02A .. ... 7%
MMS200AG 1450
MMER040 %

2513001 (5V) Upper. 90
2513-005 (5} Lower 1085
2513-ADM3 (V) Lower. 1465
MCKBATI0 Ancll Shifted 1295
MCMBEET40 Math Symbal 13 45
MCMBaT50 Alpha Contral 13,45

UARTS/BAUD RATE

TR1602B (3%, 12v) 395
AYS1013 5V, 12V) 495
AYS1014A/1612 (5:14W) E95
AYS1015A/ 1863 15V) 695
IMGA02 795
IME403 898
2350 USAT 995

COM
INS IZSO FEAs oY,

. 1595
KEYBOARD IHCODIRS

mrs—zare
'J ‘e

CIRCIF R NM FRDEE INENDAIATIAM ~ADR

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality ractory tested products only,

MMS280NPD um;e 107/TMS 40801
4K Dynamec 23

253y
SHe
516

Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

VERBATIM DISKETTES
100% CERTIFIED ERROR-FREE!

® 25 THACKS. IUBLE BENDITY SINGLE-HIED 34
L DESCRFTION
Solt Seciomn TR B0 ok Fd ]

FRICEB0X 10

16 vy o N g e
16 o Hans Mrapoes

%] Mm BoLE mlm IIIHI L)
B W R
57700 sws-uwmsa.n: 53225
47710 10 e Hand M5, Aope: ric ns
51716 16 o fland Mroots 123
® 40 TRACKT BOUNLE SIBED BOULE BENRITY 5y
$5001  Solt Sectoed SA 450 WA 52 e
S5010 10 Mok Hand !Asr WANEZD e
550-16 16 Mo Hasd M Lt
ot o cENTIAS BARETTES
FOBX-01  Soft Sege Densty 3740 515
FOB-I2 12 Mard S Desety Sug 0%
FO80 81 Sa’leW.)ln i
FOASIG1  Soit Dovose Somd Do Devpty 3740 4080
VOLUME DEALER PRICING AVAILABLE
WE ALSO STOCK DYSAN-CALL

STATH
MICROPROCESSORS c "f:";m = FLOPPY DISK 1/0
2800116 b 10 BMD., . 18900 21L02 430 3 177101 88 Minfsgey. 3493
28002 10 o 1o G4K 143 00 ~-|on-m: 5,‘ ,_ e e 178 Fiopoy 2095
280 9.05 285 /95 e s 179101 Dual Psey 3695
rmu Iggﬁ :“3 2 u; ;ea 179102 Dual Floppy 44,95
0 (1850) 1695 2 2 55 o
16,55 S0MS.) 378 450 A 113 DO: 03 Flonpy e
GO sz 75 TAL-250ma (4045 850 595 5 16810, 't S “ ¥ ‘3”
p 475 2008 47 42 3% | JiCiockGen
maoa “aMHz 19.95 . R ctebivul, 1398
2% s
LE 8085 ... 14,95 SAMIEA b FLATE FLOPPY CHfP SET
S ';gg T Duisbla Dendll
1085 1
AL 1498 ,‘2‘5‘; T ey Dauble Sided | Inchides :;:‘:’
- il pershie. 149% 1.78 125
TMS 93001 iges vl LI $79.95/set 2143
CPIBO0 3995 o5 185 T2
905 2047 L o i Bk u 8 453 e A/D CONVERTERS
2A 1685  LBMNS . 995 sus AS3| 47008 bel Binany 1350
IME 100 2938 879110 ik By 2200
......................... 11.75 8703 B b T 13.50
8008 20 MHz 1095 DYNAMIC RAMS 400 Vo 1o Frea Cony 725
02P 17.95 ATEA116 16K (16 Pin) 74 8750 3% Digil BCD 1208
35 14,95 SeloflB416's N 495 1408L6 6 i a9s
8039... 1995 A115BK (16 Pini 249 losol.a; Ll 35
NS BOTIN 2485 4050 4K % 1 (18 Piny 485 i 0 1o A 595
8BS vss
] e A 1116 Py 15 DAC 100
8748 6955 104 4% 4 1 115 Pyl 75
0009 g;g: 38 0 HE Aokupo 44 e WGIHP‘SMUND
8085 Ham gag e e AY38500-1 6 Games W~ 433
1 as i verter 2
ADVANCED SUPPORT s2r0 43 RAMS «m 333 AY3R003-1 Apadrace c.:m agg
B0y A 435 AYISE06-1 Wipeoul Game 850
;gnlsas:p‘»;n Processer 17500 $19.95 ma: 1% A¥3B607-1 Shootng Gallery 895
i Mo sees A¥I8010 Sound Genenator 1295
9513 Ui 7985 SNTB477 T) Sound Genarator . 3,85
WDS‘ F QMA COﬂI!dIH’ : a SOCKETS Mh‘g?nf;l TV Synch Gen 295
s z
z SUPPORT CHIPS e e Wies Wrap 3 Leval Lmusion lelmw !3:
aa = . etal n MMST 100 NSC Cale TV
IBPIO 25 MMz 5 r: :‘3 3; :a MM;?!D‘ Chock G:: ggg
e S AR |G| & | A E| “waveronwaew,
iz 18 = 7] E
ZBOACTC 40 MMz 12.98 20 ] e | = 8038 Fanciinn s
ZBCOMA. 25 Mz ” o =+ A L NCAOIVED 258
m?F&‘U‘ Pyl ﬁ 3 i e f LMA66 VED 198
N o1s MEE e * Pry 125 | 160 XAZ206 Funcbion Generalce. . 525
1071 28 MHz 95 5 Lol SHIFT REGISTERS
ZHOASION 40 MHz 4 SO 5 149 MME0GH
02 25 MHz o] FORCE IBOTV. 149 MMSOSGN 295
0 MHz 40 Pin 5750 40Pn S1025 41TV 149 MMEOBON 295
2524V...0149 25104 .. 198
8080/8088 SUPPORT LED READOUTS 2525 . 14D 2047 495
BISSBIBAN0,. .. ... 2495 Mk g e e 2527 143 3341 495
B75S E'Dnm'{l! Epé:m % g-i ga oL 20 et Comn Carece ] gggg ::g g;a-"l ';gg
& int. .34 ourar 00 Red T
8208/748 138 Dacode: FWCIST 357 el Comen Camate " 2533 (140 D403 2408
8212 B et o mla rﬁ : t‘;mnu : 347 595 D408 898
B214 Prarty int 2020 e
8218 Bus Drner T8 e e o % CTS DIPSWITCHE
NZGH 300 Red Coren Mtk (411 n 5
224 Cleci dan 93 PGSR 500 Geen Come Camel 14 CTE2062 175 CIS2067 175
B224-4 (4N T8 NG8N . 308 Grange Comrs Caue 148 CT5206-4 175 CTS206-8 193
8228 Bus Driver 95 s 800 Fed - Corve Camec 175 CT5208:5 175 CTS208-0 1.04.
BT28 Bus De 05 PSR B0 R (o 115 CT5208-6 178 CTS206-10 195
8228 5ya. Contrel WPLOELTHO 600 Amd 42 7 Mendeorw £
8238 5 80 WPSEDTIO0 000 Red 47 5p Dt BHD e CONNECTORS (GOLD)
6243 110 Exp AOHINENETTIU.0 N ) Cut v 34 DB24P [RS232| 325
Eoibon g RE N DUGL., g7 oeisre.
P & ¥ noe rom Davay 943 18
mar 12 W 270 Rer 817 Hendwcow 0% .'_.!;ol wiHood, Sale 3780
a288 Frng fi=] 850 A0 Red  Aenay t 2044 W, 5/T. KM 295
8257 Prog DMA 1838 10A 200 Ml At Momec ¥ S8 W ST NOT 650
T onnecior whw . 4 05
8239 Prog In 1585 WNME! 200 Red  Comm AmRguDP | 50/100 5-100 C
:g;ﬁn Canirailer G595 w00 G ek i D ! 5011005100 Connecicent. 395
Tog. Kayboard 1585 e g Nei G nmlma'\" ! HAKED PC
AN
8800 SUPPORT CHIPS  Lus Xicw oo’ | S0 SndBord . 53408
8810 128 & § Ram WAMIA]. 00 Gowen Oveow CA Lot OF 1 oA CPU 34.9
a4 M B menee B pecwien 3
1 r
::;;’I’HUIH Int. ‘g¥ TANIMT 300 Yelow Carwn Anade Lot OF 2 2]’@4‘27‘! Epeom 3408
88341 512 + 6 Earom B e e 1) ProtoBid. 208
48502 CAT Co rf M| 300 el - Corem. Caiote Mg OF 2 3800 Proto ... 2220
4SHDMRIcs GAT Cont. o808 Vector 8003 11 siaf M. 29.95
4447 Cnloeon e IC SPECIAL PURCHASE AP Exfender wiConn 1895
8862 Sensl Adapter 58 82509 4x0 Flam I 13 LIS
LE
SN Mos e 0P8304 Octal Driver 29! 8310t Mother Expandatrel 45
BATIA 1 QMHz OSC s | QeCEIERPAC 838 | ey B 1" SHUGARD 393
7S ... 45! MCeass BEOn £ 5100(AYE-8010) Sound Ba 3495
g&?&a Driver ‘2_\ MC10145 16%4 ECL Ram 15 Agple Sourd Ba 2405
bt Slatic Mom 10 i3
MK3853 Static Mem 1 4
S s 3 PRINTERS
8802 SUPPORT CHIPS Merazto 8 TaMo 4
20PA ..., 7 3
8522 Mult h 19 LM710CH 29 74181 4 >
530-002,003,004 005 21 LMTTIEN 29 74074 3
8532 188 ICM 7045 Procaion Stopiaich 238 (848500
8551 188 ICM 7207 Dsciiater Cantrelier . 7.50 --585.00
Saven Decade Counter 7208 1898 £85.00
B|POLAR PROMS MC14423P 312 Digt A0 Con 1395 L0
L 8211 Voltage Reference 195
LM 1850N Ground Fault IC CAIoTCE T -;799.00
LM 2900N Grusd Ampitear Vista V-30025 cps . 146500
Custom Ptog amming LM 291 7N Freq to Vot Cory Mallbu 168 e '}%ﬁ
435 AY-3-3550 4% dwgit DMM Anadek S500B01 | 145000
B28115 (51 1:» AY-5-3507 40MHz DVM Bass || 800 MET 00
B251234810748288 (A2ATS. 435 EM 4563 Moitet Smcke Detecior . iiai
ammrm-wc 438 27508 32 x 8 Prom (IM SE00)
8287 45257 (238415 4 28 ULN 20034 7 channel Driver TERMINALS
B251L08804 745870 !‘2!“ 50 MCM 14505 64 tt Sate Ram
M!G‘glﬂﬂ ﬁ;ﬁ:l}"ﬂ E MOGC 1003 (AN28} Opto Coupler. ...
. SPX33 Opto Coupler 3
ity ?;'g'wm 2| #5045 CMOS Swich DST. | "5L5VI0E0
TABAT8300 (29x8)TS , T8

Ados Viewpaint .., ..
Ampex Dialog 80
Sorce|Q120.... ..

10135
13140

SANY
(]| MONITORS

VMAEQS 97 BW

Sale Prica 15085

0"50‘? 12° BAW 239 00
DM5112 12* Green 243,00
DMB013 13° Color 41500

rean 258.00
AMDEK/LEEDEX Video 100149.00
AMDEK/LEEDEX 13" Color 399.00
AMKEF/LEEDEX 12 Grean 179,00

check, MT, VISA
AHE)‘ CB. ﬂ' con. CCO requires
2%% ceposit. Charge s please
inchide axperation cate. Foreign pay
U5 Funds ¥ by mad o
TWIX MINIMUM $10.00, Please in-

clude e e and phone ne:
s}uP;rﬁ‘u SA add 5200 for feat

ping and hanabng COO's 51 85 extra,
ol responsbie’ for typos. Some
ect to pior sale. We re-

i Baice

Retad prcing may vary from Mail

Crder. We raarvs fhe roh 1o it
stitube manufactune

FOR INTERNATIONAL ORDERS:
1310 E. Edinger (714) 953-0604
SantaAna, CA92705 TWX:910-595-1565



7400 74"‘8::%3:

SHT41234 .58 .28 TALS166N
2 SN74126N .39 . TALS 168N
.22 SNT4126N A4 f TALS169N

s SHTa12801 58 P TALS1TON
.22 NT4132H 68 ; TALS1T3N
.23 SNT4136N .75 3 TALS174N
23 SHT4139N 95 B TALSI75N
23 SNTaMIN 79 30 TALSIBIN
26 SNT41AZN 295 33 74LSISON
23 SHT4143N  2.95 K ;:g:g;: : o,
SNT4144N  2.95 | . =
SNTAMSN B2 33 TALSIIN 98 cornputer /“‘
Sratdan 120 i Sales and Service
SHT414BN 1. o -
SNrilon 67 o = Apple 11® 64K
S ; $2695.00
SNTA1SN 67 TALS221N 1.
Shaison o7 dcszan 189 Mue 125 araphcs ioer.. z80 soitcard [Maxi-System

SNT4154N 119 TALSZ4IN - 1. HP 16K Memory Module ..,

SN74155N 7B TALS242N 1 HP & 1/4" Dual Master Fisx Disk Drive. 210000 Disk Il wicontroller

22
.28 33
29 26
39 2
59 33
29 -3
23 a3
.22 33
a5 26
% B TALSaaaN HP 5 174" Single Master Flex. Disc Drive1295 00 f ; |
a 1 % I I ingle Master rFlex isc Urive
30 SNreisn a9 45 TALS24IN 1. Heipacionally Modile; 0000 Apple Il wi48K Call for more pricing!
TALS245N 2. rawer , '
FEo i SHIAIBIN 05 5 Taszen 1i0 W PetePriner fow i%000 Total Value $2719 your price $2229%
: i TALS24BN 1.1 npLOUIpY \
35 Saa e 7 Tiisaan 10 e MairkROM . o ‘wow | save! For Pascal System add $425
.29 SN74183N .87 95 TALS251N  1.40
25  SNTAI6IN 87 28 74LS253N 98 BENCH aanpie T hardware clearance up to 25% off
29 SNT4IBSN .87 29 74LS257N .gg HP-41: Powerlul, Yet Easy to Use ’
29 SN74186N  1.20 29 E » The HP-41 communicates wilth VISTA COMPUTER
19 SNTMETN 1.95 45 295 HP 41-CY  you In words as well as numbers Salacar: e 2600, e 28RN Cond 1720 a0
.79 SNT417ON  1.89 42 £5 = You can customize the HP-41 to Fa00 v Apekk Hisnesd Selali0 1
.78 SNT41TZN 475 59 249 oLir own design 17500 Mew Centromics Printer VD) e
95 SNTHITIN 79 A5 58 * Programming is fast and easy 2500 Mbw :::T:a:{l:’m“-m 19995
95  SNT4ITAN 89 45 178 * Continuous Memory saves Ll ArminGrighcs Tl n
rkatre G
;g g:;::;e: ?g ":g 59 * Optional gonnhcral: allow you ';:33 ﬁ:hm:’u‘:“m;‘n ga:
7 Shlbiy a5 ‘88 1o expand capabilities. 08 :mu‘-‘a::m.um :::
: i 4 57 K HP-41 System | . 10900 Paraisel Printer Cardd 12345
T e e AN 3 % W ooy 4l Spaem i o e St e
19 SNT4I8IN 175 TALSIAN 1.10 n’;‘g“‘,’h Rbadar ; MU0 s Cont. 810 900 CaMl ProaViKess Keybossd Ve g8
]S T 16 et L HP-Plotter/Printer : M Spatem Mo MAnscan e e
ShTase 25 SNTAMBSN 225 HLsioTN 188 L = Expuryn Chases B0 fim Com toUbitan gl gl
N 23 . TALS109N 1. Hayea Micr k! Wew  Conves 20WI Dis all MNew
SNTATON 20 GNTHIESN 300 74LS112N 119 .g' MiNIMOVER 5 [ ccriananen o 1y ey Careate cal
SNT4TIN 29 SNT4180N  1.15 T4LS113N 119 o ’ %10 10 Dpbaon® AU00 How  ACP 16K Usgtade Kt U
SN74TIN .34 SN74191N  1.15 TALS 114N |.;g bot ROBOTIC ARM Paseel Fer Abowa 2 v Beatl Voics Receaniton VET 2 W08 Hew
SNTATAN .34 .85 7ALS122N |
SNTATSN 38 SNTAI9IN 85 74L5123N 69 Complately T 1 |
SNT47EN .34 SNT4I4N B85 TALS124N 69 Assembled q ripie
SN7479N 480  SN74195N 68 TALS125N B9 Wigplications 1
SNT4BON .48 SN74196N .85 189 Manual P l ay !
95 SN7419TN .85 1.89 f
SNT483N 55  SN74198N 1.9 69 * Automation ar
85 SN741ON 139 195 sl 2!
35 SN74221N 119 5 195 Rotatla Priciples
175  SN74251N 95 TALS145N 125 TALS38SN .65 . Anineial Inln‘ljiganc ~ETRERT &
39 SN74273N 105 TALS148N  1.40 195 < Compiter Art and Games
SN7491IN 57  SN74279N .75 TALSISIN .79 195
SNT492N 45  SN7T4283N 140 TALS153N .79 1.70 00
B xngqﬁ: A5 SN74284N 380 TALS154N 1,70 235
SNT4 69 SN74285M 390 7ALSISEN  1.19 A
SNT49SN 65  ShrazsoN 125 [l 74LsiseN oo Armonss S llwdin Ko T 00 sag» $00°
b)) Applicalionsaterance Manual .- $16%
SN74100N  1.20 SN74366N .68 TALS16ON  1.05 —
SNT410TN a2 NT4I6TN B8 TALSIBIN 115 Callfornia Computer Systems 2200 We only offer Apple
SNTA109N .37  SN74388N 68 74LS162N 105 BILSOBN =; New S Oftwa re CPM software which
::;:gtm 1.25 SNT74390N 145 TALS163IN  1.05 SUPER S-100 BUY! has been Ievalua{eu”
- SN74393N  1.90 by our software staff.
ShraizzN N 190 LINEAR . !
12 Slot Mainframa =
595 MC1358 « 64 bynamic RAM Vlsn:lalc- cl;{ow Better Than Ever 1698.00 WUEDSTAR-TM Hnrnchmnrk of
ks ¥isiplot=—Graph your ordprocessing software requires Z-80
149 LM1414N * CPIMT™™ 22 VFsicachDrksheuls 149,00 ngi g ault 3549_00
A 5 ‘I.;g LM1458CNM .4 » Z-80 CPU 4 MHz wiSerial IO \r-s:lrxrenwdvi;ln:alrvlslplol o VTS5-80 CPIM-Wordprocessor has no
L L wilren nalysis A
‘a5 ‘85 + Double Density Disk Controller ¢ VisidexTha Liltimate ?:t:;;ﬁg':ﬂ‘;?ou&:;f:y“;&ﬁzﬁ?ﬂ;;
.35 .79 » Interface to Vista V-1000 Chassis DBMS Visicalc Compatible  219.00 21900 New
1:% ' SPECIAL PACKAGE PRICE 4 0gq g9 Vlmg{"mer—sicmr:\nimme 209.00 MAIL g‘ERGE A Wardslar Enfance.
{ G g, all b
CD4008 1.29 X FOR COMPLETE SYSTEM BRI Genaral Ledger 29900 E‘:r“ ch‘l-riugw:nﬁ:\m otter gan?u
.45 with (2) Shugart Double Density Ri bi prinling 69.00
45 i 00 BELAcEaUnteRucalanie SPELLGUARD-WIll proofread Wordstar
- & Fleppys meunted. add 1495, BP| Inventory 299 N & VTS SD Text files against an
gg 11 Inventory System 349.00 20,000 word
5 T Infotory Inventory System 289.00 IEQ 00
CD4014 1.39 Microcom Microcourier 229.00 SUPER SORT-Will sort, merge, &
CD4M5 1.15 5 Migrocom Microtelegraph 229.00 perform record selection on your
50 A i T m gccounllngDPﬂlu; Il Biz Pkg. 1250 D\'.' CGPIM Data Files 169.00
+ i o " toneware aster FORTRA Mi 1
Coaon 39 i CMaONM 1 : Uty P (or above) .0 COBOLBE a?in-cf;::ﬁ" 7500
A5 1i LM320K0X" 1. : . ACS BASIC ACCOUNTING SYSTEM, Tolal
EIMDQO t.lg 14 3 10 008 1895 gl D_g Scﬁ:‘fogatﬁfg system includes %g{a duon A
Dag21 1.1 3 i il I ow
cod0zz 115 . TEe nm RRae 188
20 1 B Breakthru in Apple II® Mass Storage!
LR

Vista A800 Quad Density DMA 8" Disk

Controller \ ﬂ !
L) +F 22800
Automatic Answer

E

plisencennect Mnﬁel A800. ... only$595%°
List 2799 |Special Complete Subsystem Offer |
ACP 245°% *» V1000 witwo Qume Datatrack 8 = Cable, ready to run

* ABDO Apple Il 8" Disk Gontroller

™ List 198*
CAT S Total Value $2939% your price$2495%

Answer Originate ACP 169

]

g ™

% D.CAT MNATARI

119 direct Connect 800 &. 400

148 0-300 Band. L8 -\ Personal Computer System

249 List 240% Acp 1899 ATARI 800 $79900

i PN Fociwel Single Board e ATARI 40053750

1.55 Computers hTAﬂI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC

1% P Language Programming Manual. 800 Operator's Manual w/Notebook,

7 : £ 18K RAM Moduls, Power Bupplv. TV Switch Box

1.35 LM710N/H AlM B5 WK J

= : N i, s | S

& 4 | I M 20 P 4L s Bine Agens 50

165 LM723NH i ; 4K ASSEMBLER ROM 8400 W DO i i B A e P it

1.85 LM733N/H 08 NTS451N | POWER SUPPLY 549 [t Sude s BASK Pogrameag (=)
1.55 LM738N ¥ N7 " NCL 52':;4:“ A= M
219 LM741CNIH . NT5453N . TOTAL SYSTEM widK S 15, FAN Mpmary Miste o
218 LMT41CN-14 . SYNERTEK SYM-1 A ety - MM Carviipet [ 165 HAM Mp=cey Wodue
239 LMTATHIH . ; SD Z-80 STARTER KIT ! o de o) m
239 LM74BNIH ; S0 280 STARTER KIT A&T y » BASC o B Do z
539 Z8OALT Rk e it g o
o e _ o - P m
; caouwcozmsac Wt Comoener . ahytbes Covesees Pus ]
1: . e 8ot s £

RETAIL STORES OPEN MON-SAT P.O. Box 17329 Iwvine, Calif. 92713 VER'S LICENSE x OR M e
STon 11 e & EanawselaAng CA SIS Sosorpus waweoss  Direct Order Lines: (714) 558-8813 A8k ot ot o noxt
**Retail prices may vary. (800} 854-8230 or (800} 854-8241 SHIPMENT OF YOUR PURC m\st 127

CIRCLE  ON FREE INFORMATION CARD



f Asericnascr Clock Modules| MICROPROCESSOR COMPONENTS

AUTDMDTIVE.‘ BOB0A/BOBOA SUPPORT DEVICES —— DAT! MOU!SITION [CONTINUED}——|
INSTRUMENT INSMMAA  CPU 4% | ADCommCC it AJD Converter (-Ch. Multh) 33
K oPns Hon Input Output s AMI’CCN l IIKAIDCM»!“I! (-Ch. Multi) L]
m OPSIH Priority Interrupt Contral s DACKRELCN ID-IIIDJ'IQ Conv. Micre, Comp. (0.06%) 119
APPLICATIONS: PR Bi-Directianal Disk Dbt L | CACHLCH A Conv. Micre, Comp, (%] 19§
sutoclocks  forum Clack Generatar Orfver 1% | DAcHSLCHN A Converter (008N Lin.j (]
auto/ DFIs Bus Dwiver i DACKIILCH A Converter (820% Lin.) n
(= = ] Systam Controlier /Mt Oriver . DACIHLCN A Converter (B.30% Lin.) [
ne clks. jOPEN System Controlber L COMSIN -Channel Multiplexer L
instru, |'Hssa 1/0 Expander for 48 Serie s | avsen B BAUD UART s m Tntarail Data Book (1074 W'ﬂ
atiary ihsie Anyihrenbu Sumter. Klament n:.: —_— " RAME m i Companant Data mu
X 1 L]
powared instrumnts. | oegw; s | :::,:,‘é::,'fm“ ¥ “ poriohersis [ indust. /md. pmducu llm mﬂl
Features:Bright 0.3" green display. Internal crystal time- |oeess e T i Static l,, 208810 Intel h.rqlﬂln.l.n Mandbook....... .78
lbase, £ 0,5 sec. /day accur. Auto.display brightness contral Dm ACenirel :-: e 1l Static mmlww potés for Intel periphersl device
logie. Display color filterable to blue, blue-grean, groen & | SEE50 st st B! Fr et Lt 'u‘: —————— PO
yellow, Complete—just add switches and lens, PN -»w. Hayboard/Disalay intertscs  99% | 30 sl SIAtiE MOE i lﬂanﬂ nc wa“ Tra]‘]sil:l ers
o . i D Sysiam Timing Eiement 65 | 1834 Btatic 4%0n 1 l I“
MA1003 Module (2.05" Lris"Hxsev0) . $16.95 |0 svstem Timing Blement w5 | S Lo e e %
DPERr DIt B-Directianal Receivar | 1084xE Static 200
CL_OCK MOOULES DPeRe 80t Bi-Directional Receiver s ;: ':; m.;:;:::: sty Lo Pwar t: :
MA1023 .7" Red Digital LED Clock Module ey Octal Latehes Peripnerat Deiver 55 | s 91 Static s Vdoal far use wirh chacla,
MA1028 7" Dig. LED Alarm Clock/Tharmom oL Octal Latched Periphecal Driver 838 | Almred (UPDAN) WF Dynamic B0ns [MMIZONA) ETH e, pawer fuppliet of
MAS036 3" Aed Digital LED Clock/Timer 6.95 T AN MK Dynamsc Dong r say wibee type af AT or
MA1002 (5" Red Digitsl LED Clock & Xf 9.95 SUPPORT DEVICES ——== | maaua) okl Fast 7oy e BE applica.
MA1010 .8 Red Cigits) LED Clock 788 :cmcm » :x with Clock ans MAM s :::m m;‘;‘:mu Fully Decad: Tl
MA1032 CBA 5" Digital LCD Clock 17.95 13 Satic RANS Pl [ W Dt e ] t No. Inpu ut Prica
MA1043 .7* Grean Digital LED Clock 8.95 llucen Pacimherst inter, Acast (MCEY T | Mammamer el Gynamic ] AC 250  117V/B0OHz ;)
TRANSFORMERS Mo Prigrity interrupt Controfler 118 | wohrizosi-2 (AL06) J6M Dynamic 156ns [UPDARC) | AC 500 117V/B0Hz 12 VAC 500mA $4.05
MCHBLY BB ROM [MCHARE] LU0 IV TR K Dyn. Boes flowarwof ainey) 1] AC1000 1 7V/60H: 12 VAC 1 amp $85.95
102:P20 Xformer for MA 1023, 1043 & 5036 Mods.  3.49 |, e, Ay nchranous Comm. Adapter (O T 16, (IMa3} Static 20ms ws| Aci700 117V/80Hz 9 VAC 1.7 amp £3.95
102-P22 Xformer for MA 1026 Clock Modules 3.49 |ucas Synchronous Serial Data Adapter &% | B 4 Bt RAM [1EeseC) 1a| bv o200 117V/80Hz 8 VDG 2'00;“‘ $3.25
102-P24 Xformer for MA1010 Clock Modules 3.49 | wcuwes 400mps Digital MODEM 1M | UPDAAMIATT 4K Dynamic H-oin %l pC oo 120V/60Hz 9 VDC S500mA $3.95
7] o 001 Mogulstor 286 | TMSOMENL 4K Static B
Sun Power Your Electronics! |vcusa  cusisute sustrns (moirs) 25 | tusss Mt Statle " N N T R
SOLAR CELL PANEL KIT MICROPROCESSOR CHIP§ ———— —————— PROMS/EPROMS —————————
I8 [MOC]  CPU [MKIMON] OMHz) e | 1o 1K UV Erasabin PROM 5 R T
TWA (T8-1) CPU (MEIBONA) (W Hz) 1 | 278 1K EPROM s . “
Fantures: coPmz chU ww | TMszN MK EPROM (4V, #3V, +11V) 05
= Gutput: 10VDC, to 100mA In Series | 260 My W | TNt (BIS)TI W EPAOM (Singhs +3v) L]
BYDC, 10 200mA in Parallel | iowmmaiADE cPU—-Bit Siies (Com. Temp. Grade) 1488 ;:.nlnlﬁ I ¥ EPROM 1::
. MCsesar MPU w/Clock (895 Bytes Memary) ll * AF EPROM (450n3) (Single «5V)
:.“n:'. or :r..u.:q‘.l,'qﬂmmu Rl [P ierteii gt e Dua SR EPRmOM (Hiachi Hiece P
« Over 11 e Inches of active cell INSICHNE  CPU—S4LChip 3-Bit (1M bylas RAM) !.” us) DB2SP D-Subminiature P'u' g e et s '235
airtace INSIAGNS  CRU (386 Bytes RAM) "’“"""" = o {osn Coliectnl] 5| peass D-Subminiature Socket $3.50
INSITN CPU—H Bytes RAM 3'-“ alar Q YL R mirmimagmtris o L vt et n e el UL T GO S
* Voltage line tap @ 0.5V Increments | \LClill  Coy wmasic Misra Intarsroter 3% mm:mn 240 IS Bipsiar PROM 1| D20418-2 Screw Lock Hdwr. (2) DB25S/P  2/$.99
* Pravizion for charging batteries PaoE P a8 | msis ws| DB51226 Cover for DB25P/S. . . .. ... $1.75
* Overall panel slza: TMSHOUL  MPU—H-Bit nas — Ower 2 Mare "“0": el P e £ 22/44SE P.C. Edge mm Pml $2.95
- LT S SHIFT REGISTERS i) :num.r%?n:m- (Omercumt am| LGS/ BNC FUbgs= obabis)
The JE30S Sciar Cell Panal Kit cantaing 20 each solar cellz. On 1he | vmsori  Desl soait Gememic w | BuDED Character Ganarator (Lower Cass)  998| UGBI/U BNC Jack .. 53.79
panel board are power line taps which aliow the user o select voitagen | s Cust 1e-mit Static ‘13 | ———MNMOS READ ONLY MEMORIES: UG175/U UHF Ad; v .. .49
{one vollage al a time) from 0.5VDC to 10VDC, The applications of each §yumis  Duat 6-Bit Accumulater = | mesemee IMRART ASCII SRified w/Greak ns| 50239 UHF Pa = s 3128
anel can te further expanded by coupling additional panels in series il ¥ Math Fe a P
ru mors vollaga of In parallel for- more cunent. The premium grade st | nidiodiotie | e RN M S, . P s ) PL25B UHF Adapter . . . . - . $1.80
i el ol B maet por, [MusetiN  aav-mit 1% 13307 Aipa. Coatrol Cras. o, UMf p| 259 UHF Plug . . . . $1.60
e lr}an«'l’uur ko ere baitery pwwld Ciavells tape pisyurs hooparenid] | cpiglliie bl ?"mnnu:?ﬁ,?,soa MANUALS | UG260/U BNCPlug ...... P ]
45700 S A YR Tty MMMEN  Octal BBt a8 | m-coeue st Maniisl 1m] UG1084/U BNC Bulkhead Recp. . ..... $1.29
] 1 s $39.95 |auvimna) wenn oynamic i | o Uset Manial 40
il Hax 3BT Static 14— SPECIAL FUNCTION

= nRv sl 12-Bit Static 1% | osemscN Dual MOS Clock Oriver BMI) 18 T W
EPROM ErasingLamp |5/ EEs — 2ER =™ 8 46K Conversion Kit

v Dusl 352-Bit Static 400 | mssaisTr Micreprocassor Real Time Clack 13| Expand your 4K TRS-B0 System to 16K,
Y Oual MBIt Statie 400 | MBI Microprocessar Compatible Clock 1186 i
it Qund W-Bl Stath 2% | comam Micrecontralier with H-Dighh RAM 638 Ik ot es oompiets Wit o
1MIPC Fifo (Dual B} % and Dirsct LED Drive % :8 ea. MME280 (UPD416/4116) 16K Dyn. Rams [*NS)
CORIMN Microcontralier with G-Ofglt RAM 140 Documentation for Conversion
————DATA ACQUISITION —— & Direct LED Drive w/N Buss Int. TRS-16K2 *1BONS . . .
= Erases 2708, 2716, 17024, 52030, 52040, etc. zm:&n ITJnlv:‘u'-l “t;‘ F::c;r:;:“ ,:: copamen 12:543.VAC Flucr. Ortver o pka) 13| TRS.16K3 *200NS .
8 auch Tone Law Dan 0 X gy i
D dbesatn2onioe |, JSEE SSISNERINL U8 EoTeUmoNERe oA olrs ) TS Toxs s 1011
* Special ductive foam liner sli icbuild-up. §ismmz :wm Lay, | LAY S ABsarciery Olalus us
« Built-in safety lock to prevant UV exposurs. Lmz Temi L | VT NS e e et e J E610 ASC I I
= Compact — only 7-5/8" x 2-7/8" x 2 e ;::7 "‘:"‘ on ana 1| viommes iyt e e 1 E d d K b d K r
= Completa with holding tray for 4 chips. LM Temp. ’ . soo, | TCRR Foeybased Encoder (36 heys) 58
e Hayboard Encoder (3 kays) %
UVS-11EL ReplacamentBulb . ... ...... ;2“‘[:: ::: mg::--m» :&:n:m ;; fosertiing el i m:m.:’" o nCO e ey Oal' It

UVS-HE.5...oie : R

RADIO CONTROL CIRCUITS
wm.mnmuungm ramataly awilehed n.nn.
LMISTIN  R.C. EncodenT:

ranamitiee Chip
A compien B charngl g ancater aned I F antmater. iow pwie. 5t boq 60 JPMN or E9NAN nnnlan
A mplers TV spermon e cha AF esceatr /issmi 0 Cho 4 B4 g Up

s by

LMISTIN  RE RecabreriDesoder C

Atempen e orcsw e oy s s st nsesweries | The JEGTO ASCI| Kayboard Kit can be Interfaced nto

e - e . most any computer system. The kit comas complete

e e T un an Industrial grade keyboard switch assembly
. IC's, sockets, connector, electronlc compo-

&8 double-sided printed wiring board. The
keyboard assembly requires +5V @ 150mA and —12V
@ 10 ma for operation. Festures: 60 keys generate the
l:s characters, ui\pu and lower case ASCII set. Fully

JE608 PROGRAMMER
2704/2708 EPROM PROGRAMMER
JS-5K 6K Linear Taper Pots

s. Caps Inr.k for upper-case-only alpha charac-

JS-100K 100K Linear TaperPots . . . . . ... $4.95 GENERAL APPLICATIONS: fate. Litli{zes 8 2376 (40-pin] ancadar raadanty mem
JVC40 40K (2) Video Controller incase . . . $4.95 | : 535eamm ERAOMS 2704 and 2708 thip.  Olimmuts. dlrsesly. competiot with TTL/OTL or
* To read the contents ol a pre- mmed EPROM MOS logic arraye Easy interfacing with a 16-pin diD ar
ALLIGATOR CLIP TEST LEADS - To emulite s progranmed EPROM Pl sdasgonnector SlmcsieR N ANHECRCOBRAD
oy R R (After assembled
j,Thevs sesarite Claplay Reglaters: § LED's for Hax JEG10/DTE-AK as pictured above) .. .$124,95

LB er ot Namery Regatr Tha Dot emry : JEB10 Kit £eShsinimi o i $ 79.95
Register displays the content af the RAMs from
o from the n::ﬂ b:u. K62 62-Key Keyboard (Keyboard only) . . . s 34.95

e e A o Ry ey Amed daly e e
o i wg""“'l; '::" i o ¢ 0 | DTE-AK (case only — swHxiwano)$ 49.95

T s e ipphet men i el LA e JE212 — Negative 12VDC Adapter Board Kit
rmm -nuﬂmmmm‘ﬁ&n‘m" e mmm‘:\.’mmmx"m % for JEGIOIASCII KEYBO, RI') KIT
Heavy-duty leads, color coded. Insulated llllonlor :ilvonu:h-nd 5 uu-n ‘Waight: Provides -12VDC from Incoming 5V DC . . $8.95
long. Twe each black, fed, biue, white and yal NOH P ; i
#ALCP (10perpack) ........ $2.95/pkg. | HEm mmenmm:' e P o e Lo (R JEG0O
leal of for 8 wysam, prior i

JE215 Adjustable ‘:.:“::?.:f’.“:ﬁ“r..’:“*.‘.::‘;.“:;._mw:.w Mm_.-e.a.-mw Hexadecimal Encoder Kit
Dual Power Supply | iEsoexkit.................... Rl e ek ARt T

Gerers) Deseription: The JE215 /isa. Dual. Posier JEBOBA Assemblod and Tested ... ... .................. $499.95 T

Supply with independent adjustable positive and nega- JEB0B-16K ADAPTER BOARD LATCHED OUTPUT

l:;'uhoutputj Itages, A for each GENERAL DESCRIFTION: FOR 21'1&'2?50 EPROIIS 19-KEY KEYBOARD

of the supplies provides the user unlimited applications Tha JER0S- 10K Adeoter Scard slows the JEIOR Progs

for IC current voltage requirements. The supply can mtms mmwwmmmmmmi %‘.’:.‘:‘fm“.fmm.‘r'::

also be used as a general all-purpose variable power "‘I" ! “’T"; e HWA:-M ‘L’“‘M K? BK RAM cacacty n the /E808 Progammer. g o

X EBOS- pter Board KRt <0y o s s B e e X J
supply EEATURES: JE08-Upgrade  (Send sssembled JEQDS o factory for adapter nstalation ... $00.98 it e ol e Sl
2V0¢ 10 1570C EA08- piee Eos o allow direct pro for B-bit mi
w - gg:wr"gu::u“ l:un wP;:Iov ! JEB0BA16K Mod. Assombled JEB0B w/Adapter JEB0S-16K) lm‘lﬂﬂ """" .$509.95 0'? Bl-bol;'mw:\.::v clrcults ‘rhruﬂarddllln‘nll keys are pro-
o 5VDC @ 500mA, 10VDC @ 760maA, $10.00 Min, Order — U_S. Funds Only Spec Sheets — 25¢ vided for user operations with one having s bistable
= 150G 178mA Calif. Rusidants Add 6% Sales Tax Sand B6¢ Postage for your With 5 LED reatiouts. A Inctuded s a key enery strobe.
(@] * Two, 3-terminal ad). IC regulators Postage—Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG Features: Full 8-bit latched output for microprocessor
o with thermal overiosd protection, use. Thres unr—u-flm kay: with one being bistable
= * Hess sink regulator cooling _ circuit p for all 19 keys.
* LED “on" indicator PHONE TLED Teadoute 1o verify entries. Easy Interfacing with

Qo ® Printed Board Construction @1' ORDERS standard 16-pin IC connector. Only. »svnc required
w * 120VAC input A L0 ration. Size: BYW x BX
= | * Size: 3-1/2%w x 5-1/16"L x 2°H TR WELCOME JEBOOIDTE K 95
oy JE215 Adj. Dual Power Supply Kit {as shown) . . $24.95 LECTRONICS BEGUEEELY = -
o | Dusl Fower supply @5 shown) . . -43 JEGOO Kit 9-Key Hexadec. Keyboard, .$50.95
= jzga;r;natplhawréuutlilflrzlllislcra{én?runlnn © lbou.; MAIL ORDER ELECTRONICS — WORLDWIDE it PC Board & Cmpnts (o cate) - .
= g i Eower Suipaly K eV G L amp L S1a0s 1355 SHOREWAY ROAD, BELMONT, CA 94002 K19 15-key ieyboara (Keyboard oniy) ... $14.95
e JE230 Var.Poer. Soly. Rit: SIBVDE, 1o 15amp. §19.98 | 12781 PRICES SUBJECT TO CHANGE DTE-HK (case onty —3w"Hxaw wauo) $44.95
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As Seen on “Good Morning America™
Replaces the Telephone Ringer Bell Hﬂ&
( ! M!w! 7400 !f’; I” with a Selection of 30 Familisr Tunes Part No, Function Prico
0451 P CMOS Precision Timer 14.95
o ‘g BN 2 SNaDN n TMSEV/Kit*  Stopwateh Chip, XTL 24.95
. - - TIBCPL 3% Digit A/D (LCD Drive) 16.95
SNHRN .5 SHMNN A0 S| RSNMIIGNES o TIEV/KIt*  IC, Clrcuit Board, Display 95
SNTAIN 25 s«;: TSN il SNHMISIN -:', 7107CPL 3% Digit A/D (LED Drive) 1596
SNMOIN .5 SNMRN. 36| SNTAEIN | TOTEV/KIt*  IC, Circuit Board, Display 236
SNMSN 9 SNMAN 500 | SNMIEN .8 Tolophows:  FTOM | Wl deak TISCPL 3% Digit A/D LCD Dis. HLD. 1895
SNMOEN .35 SNMIN. 50 | SNMIMN 8 TUICPL 3% Dight A/D LED Dis. HLD. 17395
SNMOIN .3 SNMEN 99 | SNMISN !
e atd 7201IDA Low Battery Volt indicator 225
SHMMN .2 SNTMIN - NI 128 Lt O e TH81PG CMOS LED Stopwatch,/Timer 12.95
SHI4IN -] SNIEsN E ) SNI4IETN 279 = Rule Briltania Close Encounters = Grnluhnu . !‘omp & cltcumlum TOSEN it e teh Chip StTL. 1’~“
SNJUIN .S SNMMN 3 | SNHION| 196 |0 Canads * Happy Birinda ool Crverturs RIS L Lo
SNMLN 3 [Ehmen LR St A | S Csiminister Ghimes * Jinge oy I:r Spangled Banna TRECEV /Kt enerator Chip, XTL 12,95
SNTL2 6 EN, TAldn 99 | *Mexican Hat Dance AUI Lang Syna  + Oranges and Lamon TRIAIPD Osclllator Cantraller 6.90
SNTMLIN 40 SNT#IN 59 SN G « Twinkla, Twinkle Liftie Star + Soldiors fhords = WWiiheime eethoven TNTAEV/KIt* Freq. Counter Chip, XTL 1196
SNMIAN £ SNMs2N A5 SNMIEN. .6 = Deutschiandlied « Sallor's Hormplpe = Mozart Sonata * La Marsaillal 2208181 Sevan Decads Countas 17.95
S o S e e ““" Save lhe Ouesn el , FEATURES LI e N Clock Generator 195
i x . menotonous telephons ringer bol connects to any st n be - h
SNMaN = | snamn  les | sniaan e | Debacss meneleons teiernens noet b s tingar eloe lsewhats in bulking o dutsice: £GC appraved: Gan be TIREVHONG] ¢ oo SIopWalCh[CITIE Dk
SNMAN .9 | SNISN & SN . | Bred on ary. ekeohone Sybtem — worldw a dilfersnt tune fo Keniify exlention phones. "
voluma control and variable funa speed o oml Operates on two | T2I6AI1JI 8-Digit Univ. Counter C.A. o
SNMZIN 45 SNIBIN .00 2 7 " ter GiA '
@voll batieres or AC Adapter (not Included). niscil §-Dig q. Counter C.A. =
SRMHN | ESNHION, 1A | SSHTRN S8 $49.95 | 7usoiFi 5-Digit Freq. Counter C.C. 2155
Sty & | s 8| sNMIMN. 24 | PTOSO Phone Tunes SO OO s 71711 +Diglt LED Up/Down Counter 1295
et gm:m ';: EN;:}:N ia AD30 AC Adapter....... A bl ... 9895 | nucin $-0igit Univ. LED Drive
Em.%.ﬁ ‘ﬁ SN % it g:wl. :'g?ﬂt Dlllitcun Counter DRI
’ ‘ . AlJL -Dig niv. Counter
SNMBN - .25 | SNMLUEN LSS | SNMlmN a9 DISCRETE LEDS O0(T1%4) Red/Green| TBAEV/KIt* 5 Function Gounter Ghip, XTL
SNMIZN 2 SNMRIN - % SNMION - 89 TMIIIE CMOS BIn Prog. Timar/Counter
SNIITN 25 SNTlZN 55 SNMIMN 89 HCS56R 200" red 5751 s 6751 i THZIIA CMOS Divide-by-26 RC Timer 05
Diffused Bi-Color LED ¥
SNMBN .40 SNMIaIN .50 SNMlsN 6 XCS86G 200" green  4/81 S8 | bart No. 1 THIE CMOS BCD Prog. Timer/Counter  6.00
SNMBN .25 SNMIEN 49 SNMIGN 49 HCSEEY 200" yellow 4351 a5y | PartNo. 199 100+ | 5 CMOS BCD Prag. Timer/Counter 625
SNMAON 20 | SNMISN @ | SNMITN .89 | wcisec 200t clear  4/81 451 | Xcsas 79 .69 755 1PA CMOS 555 Timer (3 pin) 1
SNIMIN - .89 | SNMImN .75 | SNMIMN L& | wcmR (2000 red 1 Al e =] PiPD CMOS 55 Timer (14 pin) 2.20
SHIN 58 SNT4LEN 75 SNMIBN L8 XC22G .200" green 4751 45 zeam mED Len. MEvAL MUBCPA CMOS Op Amp Comparator 5MV 2.5
SNTMIN L0 SNTAMIN K] SNMZIN LS HCRY 200" yellow 4751 4751 TO. MO W, 14" LEA TWIIBCPA CMOS Op Amp Ext. Cmvr. SMV 2.95
SNMMN 110 sm:}:: ;: SNMISIN 1.: MVI0B 170" red 1 450 | RL-2 . s\nu or 3/51. ou TE2IBCPA CMOS Dual Op Amp Comp. SMV 1.5
SNIMsN 9 | s ! — T6ICCPE CMOS Tri Op Amp Comp.  10MV 5.8
SNIMEN .73 | SNIMMN 24 | SNMmN . | C.A.— Common Anode DISPLAY LEDS &5 _ﬁ‘,’ﬂ:“’,‘,’;?_f‘;““,‘ (| icceo  cMOS Quad op Amp Come. lomv 730
SNMATN .63 | SNT4MSN .79 | SNiasN La D.D. — Double Diglt Ll eimal ] eieccpo EMOS Quad Op Amp Comp. LMV 1.5
SNMMN .79 SNTIN 155 SNMMN 395 Type Polarity Ht  Price Ht T660CP Yoltage Conver 55
SNMSIN 20 | SNMIGN 12 | shremsN 3 | MANI  coAa—red 2N 25 50 MRACERD o 5
SHMEIN 20 | SNTISON 125 | SNMMSM . | MANZ  5x7 D.M.—red 200 455 L300 HCCPE Mentitiic Lasaianmic Amp 2160
MAN 1 A% S %0 0mcca S0ppm Band—GAP Vall Ref. Diode 250
SHMEI 20 | ESNMISING S0 ] HENMEEH SR 0 B1ICPA Vol Rei/inalcator %
SNMSN .20 | SNMISIN 83 SNM®TN 68 MAN 52 0 5 -0 S1ICPA Voit Ref/Indicator 255
SNMsSA .25 | SNMISIN .79 | snudaN @8 | MANS ] 600 s _|
SNTHEON 20 SHMISIN 135 SNMBON  L49 MAN T1 L300 75 500 S % =T =
SNMRN .2 | snwissn .9 | snuman 1 | manm 200 £00 MEm % | mcs L | Mca 25
T4LS00 2 74LS uisiz L | MANE  Ca—vel ™ e 0 Jicte ] e 18| s e
4 - .A—yellow . - . T4cos HCIS 235
MUS00 -] MLS153 LI5 MANSM  C.C—yellow E o s | Mch e C15 195 MCIH 2
ey 23 | Mism L] WSl BB | man®m CA—oranse 00 M w1 HEW 3| ucEr i HMCo01 ]
LN 2 | s 9 Ursiy  nf | MAN®® Caonne:i m s L nes e 18| uen 10.95
T4L506 .35 MLS% 118 LS221 113 MAN 3640 C.C.—orange 200 5 500 » %] TAE 162 1.4 TACI12 10.95
MLSmE B LS A5 LSM0 La MAN 410 C.A.—orange 400 N 500 9 | nucae 155 M1 165 1 69
LSO B MLSIH A5 MLSH1 L& MAN 810 C.A —orange—DD .50 " 00 150 METY I ] 4C 158 T 10.55
74L510 .35 MLSi2 -45 MLsa2 149 MAN 60 C.A—oranga 1 50 .9 00 1t | Mcn b ] JCIT 1B 4
U511 » | nsi @8 | uMisM3 e et o 1% | uce 1% | wcim it} .75
MLSI2 & | MUSIM & MLSH4 L4 e HCE | ucis Lia | HCIs 50
MLs1 | sz B | MisMs I , 4 WR.H.O.—ved A% L3 J 2cy 6% | ucie ] 50
LS8 | | MsIm 125 MLSM? LD el —red AN L3 | j0e LB 183 1e | BoCss -
MLSH B | uisis ® | uLsm 19 R 4x7Numeric (RHD).00 200 | 24ca 13 | nucms 15 | 80097 n
Hes: 5 | msiE i = . 4xTMumeric (LHD) 600  22.00
521 T LSz A 3 r {09/, 250 | LHoCN  6.85 LMIRH .
bl | Rrany | i 00 L Photo XsistorOpto-isol. .8 | LmMocLH 4% LINEAR LMI0ICN .89
b = | NER 4 It ® 00 1 | LT Photo Xsistor Opto-1sal. 68 | LMUCLH 4.7 LMOTS 125 T09N )
;:| snsa g “tgia 0 #f& g 500 1.25 MOCNI0  Optically Isol.Triac Drivar 1.25 L 4.: t:%?g :§ m;im .;
L - o g pr ] » .
MR % | MUss i nism i COMPUTER GRADE CAPACITORS TLOREP 1M CMMIPs % | Cmisn "
MLS3Y 59 LSS 175 MLST E MFD WVDC  PRICE WVDC  PRICE MFD WYDC _PRICE TLOMCN 2.8 LMMIP-12 .75 LM73IN 1.00
LS A5 LS A | usm - = " 1% ] T Bim | LHomeco w0 | CMipls s | Lmien L
MLSH ] LS55 8 NLS20 o = 4 ray % s 27,008 " i LoCP. 118 M i LMMICH %
HMLS% X5 ML5187 ] ML529] £l 138 1 I " i 38 1 in T LMMIP-S g
LS B | uss » | Mism s 13 5 18 # s ] #  im | TioMcN 2w LMMP12 63 | MCIMISCG 3.00
MLS4T 49 | MLS0 L. MLsE LA i i N i H 4000 n Iw U D %20 LMMZPIS 9 | LMMIN i
MLS4 L1s ML51EL i ML5HI 13 T w2 im i by pr) n sim LM300H ] LMMEN 125
TALS49 L5 | MUse: L M5 ] ] u te H is 15000 w sm | Cwsoien s 578 | LMHOMN 27
MLS5] -5 MLS1E t LSS 5 1.500 1§ (1 uw s 5000 n 5N LMk 1% LEB®IN 0 LMIZION 198
MLSH X | NLs pLskn 8 ] 2 in B in - T -+ MXMH L% | LFMIN 100 | LMMSiCN
TALSES 35 MLS1ES 1 L5368 il - o - " ] Li— " Hi- i L e BN I Crareatill s
HLSTY as | uisie L MLSIE 195 - L) = [ 1% - I T T T L 110 :
LSH W | Mise @ MLSIM L% 516 H ta i mo | e w oam [ LmaicH s LFX6N LD | LMMBN L%
MLSTS 53 MLSIN LSS NS g ] (] [y £ 8 LMIBCN 100 LN Loo LM 155
MLSTE A5 MLSIT 9 L 59 OVER 300 OTHER VALUES AVAILABLE — mu O WIMTE FOR YOUR REQUINEMENT LMISH 1.95 LMIBIN L% LMIS%Y L7
e e R e e e e e
friutr 126 | MCSIl 295 | MCSim  2e LOW PROFILE SOLDERTAIL LMIOCN LTS LMIBN - 1% | LMITIN @ 5.8
M S iGE 3 [iHdE I8 (TIN) SOCKETS STANDARDICUINY/ S} |6/ON. o [ LETH - bt | e Sl
: - : 124 54 0100 ; LMBIN 195 M EE)
B 1M o) 50 LMITMP LIS LMIBSN 3
nsn - 748 Hs243 15 | spince 7 16 g | e s e ) e e | 19 | Cmissn 1os
S0 A5 M5 1 Wpin LP 20 19 s 16 pin 5T ‘n ] ;’ LMILTH 1% LMIMN L9 LM2002T 1.48
S0 w5 | us1M 355 | usasl 145 | jgpinie = 21 20 i s o o | LmsiseN Lss | LMaN3 L@ | Cmame 20
MS04 5 | usm 55| us 145 1 Jgpin P ] 28 o MpinsT - el T | Lmuen  1ss | LMETN 1é | Lmame 2
S5 -5 usiM sl Msas7 135 20 pin LP N 32 ) Hpin 5T ‘o ‘%0 | LmamKs LS LMN L3 LM2%P-1 2.5
4508 50 MS1H 119 74528 L% 2pin LP ar % » Frpi el % 126 ‘u LM320K-12 L35 32N v LM3IBN 255
TS0 50 M51% LS 5260 79 M pin LP 38 a1 36 w0 "I ST L5 145 LMINK-15 135 LFxaN 400 LM3B00N ]
510 A5 "3:: }ﬁ 5280 g:g 28 pin LP A5 . a1 1D ‘ LMINTS 128 li_‘MmglN 2'2 LM®BXCN 125
511 -45 L - s % pin LP 50 59 58 LMINT-12 126 LA 5 LMBOIN LIS
Hs15 45 | uswe B | usws 215 | wpince ey &2 i WIRE WRAP scligcxg S| cmzmoras iz | Tiesce 1m | Cvmun s
MS20 A5 | wmsis 15 | msin 143 (GOLD) LEVEL Lmzik 53 | NESIOA 600 | LnnsN 1%
s e em e am 32 SOLDERTAIL (GOLD) e i CaU Herast S e el || R G TIe C20
us2 =5 | usis 13 | wusan 105 STANDARD -5 = 4 ) Cwmumin 3ss | NESNH 600 | pcasiNg 395
M5 125 | SIS0 2% | usan 1056 o ah Soite i o o | cvssz 1w | mMEMOH 6% | RCaMTK 655
sS4 i MSIH 1.5% HS4T3 1. : i n o LM3BZ L4 MNESMN 495 RCAISSTH 549
M55] 45 SIS 159 MEAM 1295 2 pinSG ] a5 31 E - i % i LMI%6Z LS MESS0A, 1% [ 15
564 .50 MS1s 295 TEATS 12,95 W pin 5G 43 A5 Al sl -2 A LM ) NESSSV = ICLMHB 4955
58S 50 | M1 195 | Mssn 595 | pinsa 5 - - L19 108 3 | cvawme wis | Lwmssn A | Lvoen 1w
ST 75 MS1S L9 5571 5.95 18 pin SG 55 53 A8 L& & ; “ LM3I38HK 6.95 MNESSN 185 LMINOON 148
1585 n | w518 195 | wMssm 995 | pinsa . 8] @ L3 1.2 LM3®N % | LmseN 12 | mieN 1%
MS112 A | usa0 29 | Mssn 995 | pinSG Lo Loo Bl 18 1.5 L { Cmsoks 138 | LMSCN 195 | 7sesoN i)
MS113 .7 sl 245 45540 115 | %pinsc L65 L4 L#% 219 19 Lm LM30K-12 135 LMY LS Jslm:n »
MS1I4 B T 12 | Ml 15 | wpinsa L% 159 145 Qpinww 23 200 L | cmswkis 1s | NESN 4 B
T S B
CAMIGH % | CA—LINEAR | cA®sN a7 SSOR S o H
S ¥ | camm s | cumy 3% [1/4 WATT RESISTOR A TMENTS -5%| CAPACITOR CORNER
causH 24  SA¥NSM 1E | cajuon 12 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITBHS
CAN®H 13 | Sa¥ON 300 | camen  1: | AssT.1 Ses. 270hm 33 Ohm 3 Ohm 470hm %0nhm  SOpes. $1.95 Yalus 13 1cm Ko+ Valus 1318 10r
SR ;-: CAMEN L& gmm i & Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 201 08 06 S 08 06 05
Ll b e = itemiish} ASST.2 Bea. 110 Ohm 220 Ohm 270 Ohm 330 Ohm ¥0 Ohm  50pes.  $1.95 et - .g.g B o -gg 5
C D400 » coam 249 m ohmm onmm Ohmmcmm I3 220 bt 0 06 Augr :w %
Codo0l - CD-CMOS C D405 75 ASST.3 Gea. 23K 2K 50pes. $1.95 | dner 08 06 ]
C o402 -3 Co4s07 53 HK T SEK GAK 100 VO LT MYLAR Fil LM I'.:N’N:lTORS
CD40% L9 | coao 149 CD4508 155 3-3“ : =T - $1.05 | wumt a1 o1 O e
C o407 % COaM2 -] COMslo 1.3 ASST.4 Sea. 5.2K 100, 12K 15K 18K 50pcs. B W; { ln _g; r]'rlnf 2 _zl; ﬁ
CD408 43 | coeo »® | cosu 129 nK TK DK Bk WK “04Tm a0 mf i .
cD4al Dios " I Jolmt a2 e o7 | iz N B o=
ot e | e e || Bl i | | R wk_ ax ok w<  wmk sopes  $1.95 | 70 1 ien TANTALUMS (Solid) CAPACITORS
coson % | Cowr 250 | cossis 295 10K 180K 20K 20K 30K e g R e
couon 4 | cows 13 | come 1w | assT.& S WOk ame  sox a0k sk S0per  $1.95 | Bmv B % @ |2sv sl s
Couwls i | Coms 4 | Cows m I RIS LI T am $1.95 | 9=V 3R | UEY ]
couis o | coss s | cou ::g ASST.7 Sea. 2IM 3IM 39M 4TM 5EM S0pes. 1 ;":Fﬁ" 3B | 0maR
7 118 | cosws 7 CO45% 3 i Assts. 1- e
cows 9 | cows s | coss 1 | ASST.8R Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. | RV AL UMINGM ELECTROLYTIC CAPACITORS
C o408 A C DA% 2% CD45 1.95 - =% i 100499 500+ Radial 169 100493 500+
P R C Dot F+ COMSH 275 | $10.00 Min. Order — U.S, Funds Only Spec Sheets — 25¢ m‘v 159 Ty [y Sl
o4l L% C DA0ED 149 C D4562 11.95 Calif. Residents Add 6% Sales Tax Send B6¢ Postage for your LerRaw . e 13 AT 5 BT
C D40z 1.8 C D408 P, COA%6 27 | Postage—Add 5% plus $1.50 Insuranca FREE 1982 JAMECO CATALOG | jisav Y g LO/IsV BT T )
oA 2 | couws B | coem 249 35V g s Lo/sV. TS R
COWN A | Cows a5 D458 s I SR TS ] PHONE 18/5W AR A om0y 70 A8
CD4as 2 | cown %5 | comm iss NEW ORDERS ay T e eV sl i
CDa0% 2.5 D471 43 COATM L% 1982 a OME % ‘N wm o TRV . 15
codar & | cown £ | MClmMes 1788 ALOG WELCOM e £~ S 10/18V e :
o408 8 | coun ) MCI410 1858 CAT (415) 592-8097 | @, B 3 . | wEsv ATh
cDéo 148 | cows B | MCL 15 ELECTRONICS v N . | wmv AU
Co400 4 | couwn 19 | Mclal2 1595 = - 100/%0V, o3| ey i
Co4oM 34 | codon %5 | MClds 798 MAIL ORDER ELECTRONICS — WORLDWIDE A wom |y e
ol o |5 L S | EMEln SR s 1355 SHOREWAY ROAD, BELMONT, CA 84002 Ey 4 & | lomy e
Coumi ® | mcustt U 12781 PRICES SUBJECT TO CHANGE 200716V B e | aoasv
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RADIO-ELECTRONICS

8

BULLEY ELECTROGNICS

P.0. BOX 401244R
GARLAND, TX. 75040
(214) 278-3553

Sound Effects Kit $18.50

The SE-01 18 a compilete kil that
contains all the paris to build s
programmable sound effects
generator. Designed around
the new Texss Instrumenis
SNTE477 Sound Chip, the
board prowides banks of MINI
DIP swilches and pots 1o
program lhe various com-
binations ofthe SLF Oscitlator,
VCO. Moise. One Shot, and
Envelope Conlrols. A Quad Op

Doomsday Alarm Kit $9.95

If you have trouble sleeping and you would like the rest of
the neighborhood to share your misery then this little kit
will be for you! There is no way to accurately describe the
unearthly howls, screams and tones that come out of this
kit, Four separate tone oscillators are mixed, cancelled
and stepped at a varying rate. 10 Watts of crazy sounds. A
great fun kit or a practical burglar alarm. Complete with
PC board and all necessary components less speaker. For
6-12 VDC. ORDER DA-02.

Amp IC is used o
an Adjustable Pulse Genera-
tor, Level Comparalor and
Multiplex Oscillator for even
more versatility, The 34" x 5§
PC Board features a prototype
area to allow lor user added

Overvoltage Protection Kit $6.95

Protect your expensive equipment from overvoltage
conditions. Every computer should have one! Works with any
fused DC power source from 10 to 20 volls up to 25 amps.

circuitry, Easily prog o
le duplicale Explesions,
Phasor Guns, Sleam Tralns, or
almost an infinite number of
other sounds. The unil has &
multiple of applications. The
low price includes all parts
ssembly manual g charis, and detailed 76477 chip
specifications |t runs or a 8V battery (not included). On board
100MW amp will drive a small speaker directly, or the unit can be
connected to your stereo \ml‘n incredible results' (Speaker not
TBATT Is ble separately for $3.15 each

7 Watt Audio Amp Kit $5.95

SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2 x 37 PC
BOARD [INCLUDED) RUNS ON 12VDC GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP. LESS THAN 3% THD @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT

The Greatest Breakthrough
In Electronic Music Ever!

The
Super Music
Maker

REVISION 2

$24.95

(Basic Kit)
Does not include speaker
swilches or 2708 ROM

Now you can play hundreds of songs using the Bullet Super
Music Hllmr The unit features a single factory
IC that comes with 20 pre-
p!oglammad short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think . a compact electronic
instrument that will play dozens, hundreds or even
thousands of selections of music. The kit comes with all
(less the PROM), and a drilled,

Music Boxes

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three oscillators. three
amplitude controls, programmable nolse generalor, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pols 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 grunis. 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.

$12.95 W/Basic Spec Sheet (4 pages)
60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra

Stereo AMP/Power Supply Board

Takes low level audio and drives 8 ohm speakers ON-
BOARD Rectifiers and Filter supply power for AMP
AND TUNER, VOLUME, BALANCE,
and TONE SLIDE CONTROLS

$6.95
AMP ONLY

PLUG COMPATABLE
with TUNER

REQUIRES 12VAC
JRANSFORMER AT 400 MA
(nol included)

plated and screened PC Board which measures 4 x 4%
The 7 watt amplifier section is on the same PC board and
drives an 8 ohm speaker (not included). from a whisper to
ear splitting volume. Since the unit works on 12 VDC or 12
VAC®, vehicle or portable coeralion is possible. What do
you get for $24.957 Everything but a speaker, transformer,
case, switches, and PROM. Additional 2708 albums
containing popular tunes are available for $15.00 each or
you can program your own PROMS using information
ided with the kit i Lists of available PROM
sibums are available on request. (Note: Unit plays

FEATURES: AM, FM Stereo,
Phono Inpul, Aux input, AC
Cord, 300 Ohm Antenna
Input AM Loopetick Antenna,
Slandard Turntsble Pl
BUY 3 SETS
[Tuner Amp combos) for

$50.00

3"5;“0
TUNER
$12.95

Aeguire 11VDC

TUNER ONLY

lectronic music one nole at a lime, it is nol possible lo play
chords or a melody with harmony simultaneously, )
+ Envelope control gives decay to notes.
* “Next tune” feature allows sequential playing of all songs.
* On board inverter allows single voltage (+12) operation.

OPTIONAL ACCESSORIES
DIP Switches One 8 pos., One 5 pos. 2.00/Set
(Can be diucil'y soldered to PC Bd. to access tunes)
2.50 /Set

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

* NO C.OD.s
* SEND CHECK M.O. OR CHARGE CARD NO.
* PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE OMLY.
= ADD 5% FOR SHIPPING
* T RES. ADD 5% STATE SALES TAX
. !ll. FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES.
. FUNDS

ONL
{2 14) 278-3553

05
(For remote nlrlng to PC Bd. lo access tunes)
Attractive Plastic Case

‘Wallplug Transtormer
{For operation on 117VAC house voltage)

6.50
3.00

PMC PERSONAL COMPUTER

Ideal for small businesses, schools, colleges, homes, etc
Suitable for the experienced, inexperienced, hobbyist,

teacher, etc. EG3000
Series

WITH
NEW
EXTRA
KEYS!

; ® 16K user RAM

. plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-B0 Level ||
software compatible ® Huge
range.of software already available ® Self contained, PSU,
UHF modulator, and cassette ® Simply plugs into viden
monitor or UHF TV @ Full expansion to disks and printer
@ Absolutely complete — just fit into mains plug.

SHARP
PC1211

$190

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!
@ Programs in BASIC @ "QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memory
@ Long Battery Life.

POSTAGE, \
$20

TV GAME BREAK OUT KIT

Has got to be one of the world's
greatest TV games. You really get
hooked. Has also 4 other pinball
games and lots of options
Good kit for up grading old
amusement games

MINI KIT PCB, sound & vision modulator, memory chip

and de code chip. Very simple to construct $30.00
OR PCE $6.00 MAIN LSI $17.00

TTL SALE

74L574  $0.456
74LS85  $0.55
74L593  $0.90
74L510 74L5157 $1.20
74L532 7405165 #1.78

SOCKETS LOW PROFILE

14 PIN $0.10 18 PIN $0.15
16 PIN $0.10 20 PIN $0.15

10V Power Adapter 600ml. $6.90

74LS00
750504
74LS05

24 PIN $0.26
40 PIN $0.30

UHF Modulators $9.90

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND
SAVE A FORTUNE

Price on application

Interface Cards for Apple,
Pet, TRS80, and PMC
RS232 Interface Cards not
necessary for parallel.

Full TRS80

COMP PRO MIXER
Professional
audio mixer
that you can

build yourself

and save
over $200.

Only $199 for

complete kit

POSTAGE
$20

power supply

$560.00
POSTAGE
20

ACCESSIT AUDIO ADD ONS

i MICROACE/
LOOK! . \Clak USERS
8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL onLY $35

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

Only runs with NEW ROM
|Smooth screen display) ONLY $29

MICROACE/SINCLAIR
16K RAM PLUS
EXPANSION BOARD

3 SLOTS WITH EXTRA POWER SUPPLY
ONLY ONLY

16K 3149 4K 3110

new
generation of
miniature
computers

2K Kit ONLY $149

Post and Packing FREE

Sinclair is a Registered Trademark of Sinclair Research Ltd.

Please make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa,
Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California.

MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 547 2526

CIRCLE 17 ON FREE INFORMATION CARD




rans2y  the first name in Counters !

9 DIGITS 600 MHz $129

SPECIFICATIONS:

LRICES
CT90 wired | poarwarransy  5129.93

CT-50 Kit 90 day party was
racy 109.95
AC-1 AC sdapter 393

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, a 10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWYV.

Range:
Sensitivity:

Resolution:

95
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)

BP-1 Micad pack +AC
Aduptar/ Chargee

OV-1, Micro power Oves
ume base

Exsernal thme base input

Display:
Time base:

9 digits 0.4” LED
Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $99

SPECIFICATIONS:

20 Hz to 525 MHz

Less than 50 MV to 150 MHz
Less than 150 MV 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 YAC @ 250 ma

7 DIGITS 500 MHz $795%

WIRED

SPECIFICATIONS:

Range: I MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolution 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

1295

49.95
14.95
Power.

95
WIRED

The CT-70 breaks the price barrier on lab quality frequency counters
Deluxe features such ag three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make a
snap, The wide freg 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

PRICES:;

CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

Sensitivity: $99.95

84.95

Resolution: 3.95

Display: 12.95
Time base:
Power:

Here's a handy, general purpose counter that provides most counter

at an unbelievable price. The MINE100 doesn't have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat' Accurate measurements
can be made from | MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for “in-the-field” frequency checks and repairs.

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 yith 8 digit precision. And, one of its best fi is the Receive Freq
Less than 150 mv t0 600 MHZ 4 g4nier which tums the CT-50 into a digital readout for any receiver. The
:Oonﬂﬁiﬁomtﬂ:;};:nﬁ“] adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4” LED receiver's VFO is all that is required for use, Adding the receiver adapter in no
way limits the operation of the CT-50, the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC or 12 YDC switched on or off. The CT-50, a counter that can work double-duty!

MINE100 wired, | year
warranty

AC-Z Ac adapter for MINI-
100

BP-Z Nicad pack and AC _
adapter/charger Display:

Time base:

93
WIRED

PRICES:
CT-50 wired, | yearwarranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-] wired and pre-program-
med (send copy of receiver
schematic)

Resolution: 119.95
14.95
Display:
Time base:
Power.

DIGITAL MULTIMETER $99

The DM-T700 offers professional quality performance at a hobbyist price.

29.95

95
WIRED

PRICES:

DM-700 wired, 1 year warranty
DM-7T00 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

$99.95

79.95
3.95

19.95
2.95

Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3%
digit, % inch LED readout with sutomatic 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, a handsome,
jet black, rugged ABS case with convenient retractable tile bail makes it an
ideal addition to any shop.

SPECIFICATIONS:

DC/AC voltss 100uV to | KV, 5 ranges

DC/AC
current
Resistance
Input
impedance
Accuracy;
Power.

0.1uA to 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
0.1% basic DC volts

4'C cells

AUDIO SCALER

For high ion audio ltipli

UPin frequency.
® Great for PL tones
@ Multiplies by 10 or 100
® 0.01 Hz resolution!

$29.95 Kit  $39.95 Wired

GITETGS,
575 BAIRD RD. @ PENFIELD, NY 14526

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
L=

against color TV signal.
== 2

PHONE ORDERS
CALL 716-586-3950

CIRCLE 8 ON FREE INFORMATION CARD

LERMS

COUNTER PREAMP

15.95| For measuring extremely weak signals from 10 ta 1,000

15.95 I MH:.

Small size, powered by plug transformer-included.

1295 o Flat 25 db gain

395| o
L]

BNC Connectors
Great for sniffing RF with pick-up loop
$34.95 Kit  544.95 Wired

Satinfaction

return in or

animum of $10 Overnec C
1510, odd $1.50. NY retideritv add 7

P

1861 H38GW3030

1
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=



RADIO-ELECTRONICS

8

FUJITECH aupio kiTs

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A501 Power Amp

* Pure Class A 25W + 25W
Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W mono
Switchable to Bridge Class AB 300W mono
* Frequency Response 5-200KHz (-1dB)
* Signal-to-Noise Ratio 120dB
* Non-magnetic Chassis
* “Out-board” comprehensive protection
circuitry
DC circuitry with limited use of NFB
HL%I Efficiency Fluid Convection Cooling
THD under 0.007%

.

Model A502 DC Stereo Control Center
Direct DC coupling from Input to Output
DC servo circuitry
Cascade FET Input in all stages
Separate Moving Coil RIAA amplifier
Distortion below 0.005% (3V)
Max Qutput 15V
Frequency Response 20Hz-20KHz 0.2 dB
Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)
* Built-in Headphone amplifier
* Relay Output Muting

s e s s s oe s

KIT ONLY
$349.00

o 9 -
Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
special winding techniques
* Most circuitry on PCB for easy assembly
and humfree performance
* Output 30W x 2 Ultra Linear
(Switchable to Triode)
15W x 2 Triode Output
(near class A performance)
* THD under 0.4%
* Frequency Response 30~30,000 Hz (-1dB)
Separate Pre-Out and Main-In KIT ONLY
$499.00

$499.00

Send $5.00 for each assembly manual,
refundable with order.
Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080
Visa or Mastercharge acceptable.
EEmESee e e e s s p s

FREE
CATALOG
OF
Burglar/Fire

Alarms

With over 1600 hard to get security
products for home, business and in-
dustry, Mountain West is a one-stop
supermarket for professional alarm
installers as well as do-it-yourselfers.
Systems and parts range from simple,
quickly installed units to the most
sophisticated electronic equipment.
68 pages are filled with pictures,
diagrams and instructions.

Mail to:Mountain West
4215 N. 16thSt.
Box 10780 Dept RE-12
Phoenix, Az. 85064

YES, I want a FREE CATALOG.

My name is

I live at

In State _ Zip

or call TOLL-FREE
(800)528-6169

CIRCLE 44 ON FREE INFORMATION CARD

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V,
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $49.95
Less cose & fitings)

230;1 MOD 2 (.Ei‘elnslc / Pre-amp)  $59.95
Inchides case & fitt

230{4 MOD 3 (Hi-Gain Pre-amp) $69.95

Includes case & fttings)
POWE‘R SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled..... $34.95
Slotted Microwave Ante
Downverters...

ssssans

For Above

PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95.
(The above units are ideal for receivers, counters, etc.)

LR R R R A R A R R R R R L R Y

16 LINE ToucH TONE DECODER KI "[
P.cL.'IBOAnn AND PARTS ISGEE

B2, BGARD AND PARTS o s e s $35.35

16 LINE ENCODER KIT, COMPLETE %Tg
CASE, PAD AND COMPONENTS ane 309, 5

12 LINE ENCODER KIT, COMPLETE gérg
CASE, PAD AND COMPONENTS ....$29.95

SRR SERERSEHER RS EERERERERERRES

MANY, MANY OTHER KITS  AVAILABLE

Send 15¢ stomp of 3.A.5.E. for Information and flyer on othe:
HAL-TROMIX products. To order by phoney 1-313-205-1782.

& <@  HAL-TRONIX
(betr P.O. Dox 1104
s wascns © wowse  Southgate. Ml 48195
waIEN
ORDERS OVIA 33000 WILL B SHIPHLD POSTPARD [XCTMT
SHIPPIHG O [TEMs WHERL mm's‘ag‘msm
INFORMATICN, memngﬂ:; CHANGES.
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1 + 11 PARTS KITS

ZYZZX
VHF-UHF WIDEBAND
ANTENNA AMPLIFIER

MODEL ALL-1
50 MHz — 900 MHz

12 dB GAIN = 0.5d8

SIMPLE SIMON ELECTRONICS
INTRODUCES

A REVOLUTIONARY NEW ONE STAGE

HYBRID IC BROADBAND AMPLIFIER
This unit is not available anywhere else in the world. One unit
serves many p and is le in Kit or A
form. Ideal for outdoor or indoor use. Input-output impedance
is 76 ohms. Amplifier includes separate co-ax feed power

supply, Easily led in 25 . No coils,
etc. to tune or adjust.
ALL-1 Complete Kit plus Power Supply . ....... 52495

ALL-1 Assembled / Tested plus Power Supply . . . . $34.95

MITSUMI
VARACTOR
UHF TUNER

Model UES-ASBF

$34.95

Freq. Range UHF470 - B89MHz
Antenna Input 75 ohms
Channels 14-83 Output Channel 3

KT PART

"0 MO BESCAIPTION PRICE
1 VT1-SW  Varactor UHF Tumer, Model UES-ASEF . ., . ... . $34.95
2 CBI-SW  Printed Circuit Board, Pre-Orifled . . .. .. .. ... . 18.95
3 TP1-SW  P.C.B. Potentiomsters, 1-20K, 1-1K, and

5-10K ohms, 7-pieces. .. ... ... ......... 598
FR35-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces. . . 4.95
5 PT1-SW  Power Transformer, PRI-117VAC, SEC-24VAC,

-

I v e e e r e 6.95
G PP2-5W  Panel Mount Potentiometers and Knabs, 1-1KBT

and 1-S5KAT w/Switch. . . .............00..0 5.95
7 5514-5W IC's 7-pes, Diodes 4-pes, Regulators 2-pes

Hoat Sink J-plece .. ooo il 29.95

8 CE9-SW  Electrolytic Capacitor Kit, S-pieces. .. .. ........ 59§
8 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V., 33-pieces. . . . 7.95
10° CT-SW  Varible Coramic Trimmer Capacitor Kit,
5-5pkd, G-pwees.. . .................... 535
1 14-SW  Cail Kit, 18mhs 2-pisces, 22puhs 1-piece (prewound
inductors) and 1 T37-12 Ferrite Torroid

Core with 3 ft. of #26 wire. .. ... .......... 600
12 ICS-SW  |.C. Sockats, Tin infay, B-pin 5-pieces

and 1d-pin 2-pieces .....................188
13 SR-SW  Speaker, 426" Oval and Prapunched

Whood Enclosuss ... ..., ... ..., .. 1485

14 MISC-5W Misc. Parts Kit Includes Hardware, (6/32, 8/32

Nuts, & Bolts), Hookup Wire, Ant. Terms, OPOT

Ant. Switch, Fuse, Fussholder, mtz. . ... .. ... ... 995
When Ordering All Items. (1 thru 14), Total Price .. ... .. 139.95

ANTENNAS & ACCESSORIES

STVA-1STV  Yagi Antemna, 13.5 dB, 75 ohm, Chan, 42-54 . .. $9.85
STVA-2-STV  Yagi Antenna, 13.5 d8, 75 ohm, Chan. 20-28 . ... 9.85

CX-75 Coaxial 75 ohm Low Loss Ant. Cable

.. 5 .12 P/FT.

F-53 Coaxial Connectors #a . . . . .39

MT-1 Special UHF 75-300 OHM Matching
Transformer ea. . . . alaie aresararel o LA

ALL-1 Indoor/Dutdoor HYBRID IC Widsband VHF-UHF-FM
75 OHM Antenna Amplifier Kit. $24.85
Assembled. 53495

Mail Order Only — Send Check or Money Order To:

SIMPLE SIMON ELECTRONIC KITS

Calif. Orders:

3871 S. Valley View, Suite 12, Las Vegas, Nevada 89103

Tel: (702) 322-6273

All Other Orders:

11850 S. Hawthome Blvd., Hawthome, Calif. 90250

Tel: (213) 675-3347
Minimum Order: $18.95, Add 10% Shipping and Handling.

For Orders over $40.00, Add 5%. Catalog $1.00.
— VISA and Mastercard Acceptable —




Look

before
you reap.

here are many
good ways

to make your money work
for you. And some not so
good. So don’t leap into
anything without taking a
long, hard look. Especially
if you have no savings in
reserve.

And if you don’t have
enough savings, look into
U.S. Savings Bonds.
Because Bonds do make
sense.

They guarantee
the interest. They're
guaranteed against loss, fire,
and theft. And the Payroll
Savings Plan is a sure, easy
way to guarantee savings.
Federal income tax may
be deferred and there’s no
state or local income tax.

A little is set aside each
payday for U.S. Savings
Bonds. Your savings will
grow until you're ready to
reap the rewards of
regular saving.

Saving is one of the
most important financial
decisions you'll ever make.

S %
Take ; %=;
. StOCK 16550
1n Amerlca.

When you put part of your savings
into U.S. Savings Bonds you're
helping to build a brighter future
for your country and for yourself.

i¥s] A public service of this publication
and The Advertising Council,

Call 150 2nd Ave. South

615-244-4444 JAVANCO Nashville, TN 37201
YOUR PARTS SUPERMARKET

ORDER #

REV-1 REVERBERATOR COILS (MAKE THOSE SPEAKERS LINGER) INPUT 1 OHM
OUTPUT HI-Z CASE DIM: 11 % 4¥4 x 1% SPRINGS AND ALL, TYPICAL

DIAGRAM FINISHED W/PURCHASE .........cocviiiiiiiiuanin... ONLY $12.00 EA.
PS-40 POWER SUPPLY 12V 1.5 A REGULATED RCA IN CASE COMPLETE$12.00 EA.
SPECIAL PURCHASE TANTALUM CAPACITOR (Look to us for better buys all time)

TC-41 47/6.3v Dip PC leads .35¢ ea.

TC-40 10/16 v Dip PC leads .25¢ ea. #*

TC-45 68/16 V Dip PC leads $1.90 ea.| & . 7 '\

TC-163.3/16 V Dip PC leads 22¢ea.| B¢ C EE
TC-29 15/20 v Plastic A 22¢ea [JZZ %
TC-30 15/20 V Solid axial ___50¢ ea. [S o )
TC-36 33/25 V Dip PC leads $1.50 ea. | = w - E43
TC-39 10/25 V Dip PC 50¢ ea. |5 o u OR=
TC-37 .22/35 V PC Dip 18¢ ea. E 4 E g S
TC-38 .47/35 V PC Dip 8¢ ea. [WOZ Sdw
TC-42 2.2/35 V PC Dip 2icea |Sthe =58
TC-15 4.7/35 V_PC Dip 22¢ea RSO zz T
TC-43 15/35 V PC Dip $1.70 ea.

TC-44 22/25 V PC Dip $1.50 ea.

TC-35 18/50 V Solid axi 52.50 ea.

TC-1 47/35 V Solid axi $1.50 ea. i

WRITE US
ASSORTED KITS: TELL US WHAT
ORDER # YA WANT

DCK-100 (100) PC LD. Discaps assortment  $1.90

LTK-25 (25) PC insulated terminal lugs $1490 QOLE J

TRK33-K3 (3) PC 75 W 10 Amp to-220 case

75 Watt 10 Amp (Gooder N, Most) (3) Pcs  $1.25 SEZ

CLK-20 Coil kit (20) Open wind coils asst 51.40

PRK-20 (20) Good value ww resistors 51.40 WE GOT To
LEDK-12 (12) Asst shapes, sizes, colors (12) $1.50 SHED SUM
LED12-K9 (9) Super bright red LED's (9) 80

SPRK-20 Spring kit asst. (20) springs .85 INVE NTORY,
SDK-10 Signal diode kit (10) pc's asst. .65

DIK-25 Diode asst. rect., Zener, signal $1.00 THAN KS'
ZDK-1 Zener diode kit (10) 2 & 1 W $2.00 }Wv
KNK-20 Knob kit asst. (20) No junkers 52.20 =
ECK-50 Electrolytic kit asst. (50) pcs. $3.60 7 rry 1‘(7"4"‘ {.f.'ﬁ

WE DON'T SEND OUT BANJO'ED PARTS

WE UN'S AT MUSIC CITY WARRANTY ALL THESE THANGS WER' OFFERING YA.
Y'ALL KIN SEND UM BAC IF Y'ALL DON'T LIKE UM WE'LL SWAP SUM MORE.
WE WILL EVEN GIVE YOU A FULL REFUND LESS FREIGHT FOR ANY REASON
YOU WISH TO RETURN THEM WITHIN 30 DAYS FROM INVOICE DATE.
HSK-100 (100) inches asst., sizes heat shrink tubing $1.35
FH-1 Inline fuse holder (dual cord 50"W/3 amp fuse (3) $1.25
SA-24 Heres a whistler, clapper, slapper. voicer board complete

board w/mike attached w/diagram $1.90
RY-55 Relay can be added for additional switching .29 TOO CHEEP
IC-144 Int cir. 74C903 hex inverter .90
IC-20 Int cir. 4011 B we'uns dun sold out twice gitum .17 NO ERROR
1C-148 NE555 (5) $1.00
HP-5 Box to hook to yore speakers then plug a stereo thing in it from

yore stereo headphones and listen to it $2.00
TRA-120 Transistor #AC172 NPN metal case to-1 ger.(1) .45
TRA-119 Transistor 25B54 PNP to-1 germanium transistor (1) .35 WE
TRA-118 Transistor 25B364 PNP to-1 germanium matched (1) .40 GET
EC44K-3 1000 mfd. 25 volt axial leads (3) Lytics (3) $1.00 ZILLION
CP-98 capacitor .1 @ 2000 V got screw on ends (pretty) $1.30 MORE
FP-51 6800 mfd. 50 volts insulated can capacitor (1) $1.00 THANGS
TR-120 62 volts center tapped at 8 amp $12.00 ea.

WE SHORE WILL LIKE TO DO BIZNES WITH Y'ALL WE'LL TRY HARD

TO KEEP ON GIVING OUT GOODER PRICES ALL TIMES WE CAN. ol
WE DON'T BELIEVE MANY FOLKS GOT NO MORE PARTS N WE GOTIN STOCK
AND WE SHORE WANT TO GIT SHED OF SUM OF UM.
SOME ITEMS MAY BE LIMITED IN QUANTITY

ADD $2.50 TOTAL FOR SHIPPING ALL ORDERS

JAVAN ENTERPRISES, INC., 150 SECOND AVE. SOUTH, NASHVILLE, TN. 37201
TOLL FREE ORDER LINE 800-251-8130 TO PLACE ORDERS
(VISA AND MASTER CHARGE ACCEPTED)
TENN. RESIDENTS ADD 6.75% SALES TAX. TENN. 615-244-4444
TO ORDER TOLL FREE 1-800-251-8130
INFORMATION & CONVERSATION CALL 615-244-4444
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16K

74LS00
74L501
74L502
74LS503
TALS04
74L505
T4L508
74L509
74L510
T4LS11
741512
74.513
T4LS14
74LS15
T4L520
T4LS21
74L522
TALS28
74L527
74L528
T4LS30
741532
741533
74L537
741538
T4L540
740542
T4L547
741548
740549
74L551
TALSS4
741555
T4L563
T4LS573
TALST4
74LS75
T4LS76
741578
741583
74LS85
T4LS86
740590
74L591
741592
74L593
T4L595
T4L5986
7415107
74L5109
7415112
7415113
7405114
7415122
7415123
7415124
7415125
T4L5126
74L5132
TALS136
7415137
7415138
74L5139
T4L5145
74L5147
74L5148
7415151
7415163
74LS154
T4L5155
T4LS156
74LS157
74L5158
7415160
74LS161
7415162
T4LS163

74L5164
74L5165
T4L5166
74L5168
74L5169
7415170
7415173
T4LS174
J4LS175
74L5181
74L5189
74L5190
74L51891

74L5192
7405183
74L5194
74L5195
74L5198
7415197
7415221

74L5240
74L5241

74L5242
7415243
74L5244
74L5245
T4L5247
74L5248
74L5249
74L5251

7415253
7405257
7405258
71415259
7415260
7415266
7415273
7415275
7405279
T4L5280
7415283
T4L5290
74105293
7415295
7415298
74L5324
74L5352
7415353
J4L5383
74L5364
74L5365
74L5366
T4L5367
7415368
7415373
74L5374
7415377
74L5378
7415379
7415385
74L53886
74105390
7405393
74L5395
74L5399
7405447
74L5480
T4LS668
74L5669
TALS6TO
7415674
74L5682
T4L5683
74L5684
74L5685
7415688
74L5688

BRI A 40 b3 = o b

LINEAR

LMBEBTV
LM723
LM733

T=T0-220

LM741V
LM747
LM748Y
LM1310
MC1330V
MC1350V
MC1358
LM1414
LM 1458V

LM3gi4
LM3816
LM3816
75451V
75452V
75453V

V=8 PIN

K=T0-3

Memory

ALL MERCHANDISE 100% GUARANTEED!
LS SERIES

4021 40 O 00 0,00 D B 80 s —a )t Gl = ) €
o MOMMOMOoOMANNONO

MW
o
w
o

anaaco
@DmaEam;m
oMo O

1702
2708
2768
TMS2516
2716
2716-1
TMS2716
TMS2532
2732

2101
2102-1
211021
2111

2112

2114
2114L-2
2114L-3
2114L-4
TMS4044-4
TMS4044-3
TMM2016
HME116

4027
4116-150
4116-200
4116-300
4164

NEOARGORDOE
\JNQU‘SU‘W‘DW

MO

om;;

ZB0A-510/0
Z80-510/1
ZBOA-510/1
Z80-510/2
ZBOASIO/2
Z80-510/9

Z80ASI0/M 22.95

T.V.

CIRCUITS

MC1330

LM 1889

EPROMS

256 x B
1024 x 8
1024 x 8
2048 x B
2048 x 8
2048 x B
2048 x B
4096 x B
4096 x B

{1us)
{450ns)
{450ns)5v)
(450ns){5v)
{450ns)5v)
(350ns)5v)
(450ns)
{450ns)5v)
(450ns){5v)

TRANSISTORS

PN2222
2N3904
2N3906
2N3055
IN4148
IN40O4

4.95
3.95
9.95
7:95
5.95
12.95

9.95
19.96
16.50

STATIC RAMS

256 x 4
1024 x 1
1024 x 1

256 x 4

256 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
4096 x 1
4096 x 1
2048 x 8
2048 x 8

[450ns)
(460ns)
(450ns){LP)
(450ns)
(460ns)
(450ns)
(200nsHLP)
(300ns){LP)
(450ns)(LP)
(450ns)
(300ns)
(200ns)
{200ns)

1.956

.89

1.29
2.99
299
8/17.85
8/22.95
8/21.95
8/18.95
3.49
3.99
CALL
CALL

DYNAMIC RAMS

4096 x 1
16,384 x 1
16,384 x 1
16,384 x 1
65,536 x 1

(250ns)
(150ns)
{200ns)
{300ns)

250
8/19.95
8/17.50
B/16.95

4116-200ns

8/17.50

CALL US FOR VOLUME QUOTES

JDR MICRODEVICES, INC IS PROUD TO
ANNOUNCE THE OPENING OF OUR
NEW RETAIL SHOWROOM

BAY AREA RESIDENTS
STOP. BY 1224 BASCOM AVE.

MISC.

3242

:?540‘3 3.85

74C923

10/1.00
10/1.00

9.95

MA1012A

CLOCK MODULE

2" RED LED CHARACTERS
12-HOUR FORMAT

39.95
5.95

FACTORY ASSEMBLED

JUST ADD SWITCHES

100/8.99
100/8.99

100/8.99

10/1.00
.79

10/6.99
25/1.00
10/1.00

$899 ea.

COMPLETE WITH SPECIAL
TRANSFORMER AND SPECS.

3/$24°°

~ CALL JDR BEFORE YOU BUY!
WE WILL BEAT ANY COMPETITORS PRICES.

800-538-5000

800-66

2-6233

(CALIFORNIA RESIDENTS)

DIP SWITCHES

4 position
5 position
6 position
T position
8 position

CONNECTORS

3.25

R5232 MALE
RS232 FEMALE
R5232 HOOD
S5-100 ST

S-100 WW

78057
791217
7916T
79247

706K
7912K
79L05

805
7812K
T815K

1.39
139

78L05 89
78L12 68
78L16 89

LM308K 1.49
LM317T 1.85

78L12
T9L16

LM323K
LM33TK

LM317K

{200ns)

CALL

T=T0-220 K=TO-3 L=T0-92

149
78
79
79
388
4.95
385

LEDS

Jumbo Red  10/1.00
Jumbo Green 6/1.00
Jumbo Yellow 6/1.00
5082-7760 43'CC .79
MANT74 .3'CC 99
MANT2 .3'CA 99

IC
SOCKETS

1-100 100pcs

BpinST
14 pin 51
16 pin ST
18 pin ST
20 pin ST
22 pin ST
24 pin 8T
28 pin 5T
40 pin 5T
ST =SOLDERTAIL

B pin WW 59 :
14 pin WW 69
16 pin WW 69
18 pin WwW .99
20 pin WW 1.08
22 pin WW 138
24 pin WW  1.49
28 pin WW 189
40 pin WW 1.99

WW = WIREWRAP

B5ERERERS

LP=LOW POWER

TERN For shipping include
Blue Label Ar $10.00 mar
add ¢

com Ave
. CA 95128
= 800-662-6233 (Calif.)
-247-4852

ithout  noti
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271 6 EPROMS 450NS (5V) 8’5-50 ea.

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

NEED FAST PARTS?

74C00 .35 T4C374 g v 038
74C02 ;356 740801 g :U‘Qg 7400 SERIES DYNAMIC RAMS

74004 35 740902 | 95 14408 8. 4116 150NS 16K x 1 8/19.95

i _ ; 19 74128 : i
et W s S P 19 74132 4116 120NS 16K x1  8/29.95
TAC14 1.50 T4C906 i 3 14412 19 74136

74C20 .35 74C907 1. 35 14419 2. S N i STATIC RAMS

74C30 .35 74C008 2. 65 4502 ; ; 1 ;

Tacas 50 740008 2. 6 4303 | 2 7 2 2147 55NS 4K x 1 9.95
74C42 175 740910 9. 80 4508 ; : 144 : 6116 150NS 2K x 8 CALL
74C48 210 74C911 10, 2 ; 22 74145

74073 65 74Ca12 o 24 7414 1. 6116 120NS 2K x8  CALL
74C74 85 740914 95 4512 i 9 74148

7ACTE £ 740915 2. B5 4514 7 A9 74150 : EPROMS

74C83 1 74C918 2. 95 4515 ! - 74151 !

uggg ! ?43920 4516 i ; 311‘§§ - 2716-1 350NS 2K x 8 12.95
T4 1 74C921 Z 4518 A - 1

74C89 740922 5. 85 4519 : . 74154 . 2732A 250NS 4K x 8 25.95
74C90 1.75 740923 5. 85 4520 ; : 74155 ] 2732A-2 200NS 4K % 8 3295
74C93 E 740925 95 4522 ; 74156 |

74C95 ; T4C926 95 4526 : - 74157 ! MPU’s

74C107 1.00 74C927 7. 55 4527 { : 74159
74C150 74C928 7. 55 4528 ; 29 74160 . Z-80B CPU 6mHz 19.95

74C151 225 74C929 95 4531 ! : 74161 Z-80B cTC 6mHz 17.95

74C154 3. 74C930 95 4532 i - 74162

74C157 1.75 4000 : 45 4538 § : 74163 | Z-80B PIO 6mHz 17.95

TAC160 2. 4001 ; 75 4539 ! g 74164 :

EIES o G : e e : ; 4165 ] 68B00 CPU 2mHz 10.95
;40152 00 4006 : 35 4555 : . ;:}g? : 68B21 PIA 2mHz 12.95
4C163 2.00 4007 . 35 4556 ; : .

AETRIE 5o ooa o ; y 24170 68B50 ACIA 2mHz 12.95
74C165 2,00 4009 : 30 4582 ; 74172 8 8085A-2 CPU 5mHz 16.95
74C173 4010 ; 30 4584 - 74173

74C174 4011 ; .30 4585 95 ' 74174

74G175 225 4012 ! 85 4702 1295 : 74175

74C192 225 4013 ; 30 4724 1.50 : 74176

74C193 225 4014 : 80c07 95 ! 4177

74C195 2.25 4015 i .30 80CE5 ; . 74178

74C200 5. 4018 ; 95 80CH6 i : 74178

74C221 4017 ; 95 80C97 | . 74180

74C373 4018 1 895 80Ce8 : : 74181

74182 APPLE OWNERS

T e EXPAND YOUR 48K COMPUTER TO 64K

741 {
T4i%0 SUPER RAM o II

: 74191 PLUG IN SLOT @
74S00 SERIES i 74182 GOLD PLATED CONTACTS
: 74193 ! |NGLUDES 5 JUMPER OPTIONS !
74500 44 74574 69 745163 745258 1.49 29 74194 A O oo B
74S02 48 74585 239 745168 745260 1.83 5 74185 ; 18K RAM (RANDOM ACGESS MEMORY)
74503 . 74586 1.44 745169 745274 19.95 . 74196 - THIS 15'SOPHISTICATED FIRMWARE
74504 ; 745112 1.59 745174 i 745275 19.95 - 74197 EXPANDS YOUR 48K APPLE TO 64K
74505 7 745113 1.98 7485175 1.09 745280 2.90 i 74198 ; OF PROGRAMMABLE MEMORY
74508 : 745114 150 745181 745287 475 i 74199 EIAIHMEI’NAYES THE NEED FOR APPLESOFT* OR INTEGER BASIC ROM
74508 98 745124 277 745182 295 745288 445 : 74221 ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAGE, ALSO
74510 . 745132 1.24 745188 3. 745289 6.98 ! 74246 PASCAL .S»:Jn S:LDU.' ]
74511 . 745133 98 745189 745301 6.95 4 74247 KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD

74515 70 745134 69 745194 2. 745373 3.45 ! 74248 i ROM LANGUAGE

74520 : 745135 148 745195 1. 748374 3.45 ] 74249 . ngu_EuSofsmsannoN INSTRUGTIONS AND APPLICATIONS
74522 98 745138 1.0B 745196 4.90 745381 7.95 : 74251 + THE SOFTWARE DEVELOPED' BY VARIOUS VENDORS FOR YQUR
74530 . 745138 1.25 745197 745387 5.75 . 74259 A [B4K) SHOULD NOW WORK AS THEY ADVERTISED

74532 1 745140 145 745201 745412 298 35 74265 : * THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY
74537 : 745151 745225 8, 745471 995 . 74273 ! UNIQUE 1 YEAR WARRANTEE! $168.00

74538 : 745153 745240 3. 745472 18.85 : 74276

74540 ; 745157 119 745241 745474 17.85 . 74279 :

74551 745158 745251 745482 15.60 65 74283 2. APPLE FAN

74564 745161 745253 745570 7.80 i 74284 { HCOOLIT" e

74865 f 745162 745257 745571 T7.80 74285 . TAN COLOR ¥

v .
74290 SAVE DOWN TIME Pl & -l
74293 ! LONG LIFE MOTOR e ,f
74298 j LOW NOISE IS A MUST . ' ofi

B SAVE REPAIR CHARGES B,
> INCREASES RELIABILITY s
74365 ! CLIPS ON—NO HOLES OR SCREWS
PROMS ; 74366 { MINIMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR
; 74367 THROUGH YOUR COMPUTER AND A SPECIAL FAN AND MOTOR

745188 (82523) C 74368 : DESIGN
745287 (825129) T : ! 74376 ; THOSE EXTRA PLUG:IN CARDS CAN CAUSE EXTRA HEAT
745288 (825123) 74390 HOW TO HOOK IT UP

: : Clip it an your APPLE
;jgig: (8251 26) . ;:igg U;:I-‘]goyo\:h; 20V C‘.:IDIE (you won't nead i1}

74426 Plug short 120V cabie lrom Super Fan il to the back of your computer
745472 (82514?} ¥ Plug the supply cable from Super Fan || to your 120V power source
T4S474 (825141} 74450 Turn on the rocker swilch ang a built-in red ready hight comes on
745570 (825130)

You are all sel “'COOL T
74
S571 (825131) -APPLE IS A TRADEMARK OF APPLE COMPUTER INC

C oL~

NIQUE 1 YEAR WARRANTEE! $69.00

JDR MICRODEVICES, INC?
| 1224 So. Bascom Ave. $10.00 minimum
asinr g San Jose, CA 95128 4 6Y3% sales tax Califomia Re

s vy A ¥ 0“ > o | We res nght to himit guantitigs 5
d 800-538-5000 = B00-662-6233 :C.aul} manufacturar Prices subject lo l:.hanqer withaut  n:

408-247-4852 Send SASE for complete st
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&5 RADIO-ELECTRONICS

AMERICAN
LUNG
ASSOCIATION

*  The Chnstmas Seal People®

Space confributed Cllv 1he publisher asa public service

& Bl AZING NEW TRAILS IN
ELECTRONICS SINCE 1949

FANON /COLRER CORPORATION 1 5300 S0n Femando Measion D
Measion Hily, Colfomia 1345 [243) 365-2501

]’f?g\;\ WRITE FOR -
2= McGEE’S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol.: 1 (8416) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

in © 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

L’ one © CAPACITANCE METER JpF to 999KuF

for $15.29] BAGNALL ELECTRONICS, Refund

179 May Street, Fairfield, Conn. 06430 any Kit

CAPACITORS!!
Radial Leads

omentary

Samp 36V.

Sub mini P.C. Trimmer

32 - 50 pf %" Diam.
(2 For 80¢)

Paris on Taped Reel
Contains Diodes,
Resistors, Capacitors
25t 00y *1.50

Non Polarized
2.2mfd/25V ....... 35

Transformer

F.P. CANS
3000mfd/50V

.29 §
6800mfd/50V ===
'1.89

79

90 E. Water Street

Chillicothe, Ohio 45601

614i773.1313

MONEYORDERS

Buzzer
9 Volt Only

65

Calculator Keyboard

' 1 Led 1 Slide Switch

~ Cable TV Accessories
VHF -UHF - FM 75¢
To 300 ohm Matching

% &*2.49..

NTITIESLIMITED ON SOME IT

ELECTRONIC

pipswiteH Al Made

Ko 4 P poor

*1.04
5P SPSTS S 0L ‘100
6Pos. SPST....... ‘1.06
10 Pos. SPST........ 1.70

Mounted on PC Board
23 Key Function

. $2.99

A.C. Adapters j =
9 volt 100 mil W/2%mm plug - *1.25
9 volt 200 mil W/2%mm plug - *1.99

Complete 1 Watt Amplifier
Reed Relax with on/ofl/volume control

6 valt .5 amp
10 watt 200 V. D.C. Switch fRle Unck.9 volt inpat

99¢ *
IN34 Special 3 Wire A.C. Line Cord
25/°1.00 ‘\
IN4148 \(
15/:1.00
6.3 Volt Grain of

P el

'3.95

Computer Grade Cap
2900mfd 75 Volt
$2.00

Tel
4% Diamn. 8 wide
White Bond Single Copy

$3.00 per Holl/
$25.00 %?12 Rolls

12 Pin Edge TRIMMER CAP )y
Connector, Single Sided 39¢

onty 49° ¢ 2.23PF

Dipped Tantalums
1/16Volts. . ... .. :
1/25Volts. . ....... 3
4.7/35Volts. . ..... :
15/10volt
.33/35volt
10/20volt

2 Set 75 ohm
Coupler/combiner

75 ohm Connector 24 ea.

MART

Terms: $10.00 minimum order
Add $4.00 for shipping

& handling {sorry no COD’s)
OHIO RESID o

VIS4 |

CIRCLE 23 ON FREE INFORMATION CARD

DON'T
BLAME
THE
SOFTWARE!

Pat. #4,259,705
Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp B/20 usec Spike Sup-
PreSSOn: = v it s $62.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
PIESSOL 0. ot et sl $106.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor ....... $94.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-

tered Sockets; 2000 Amp 8/20 usec

Spike Suppressor . ..... $154.95
Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876
{except AK, HI, MA, PR & Canada)

Electronic Specialists, Inc.

171 South Main Street, Natick. MA 01760
Technical & Non-800: 1-617-655-1532

CIRCLE 43 ON FREE INFORMATION CARD
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STEINEL HANDHELD 3'%-DIGIT MULTIMETER

The hand-held instrument
is a persuasive concept —

® since you can apply the two probe tips directly to any
potential points by hand. when measuring potential
differences.

@ since the points being tested and the display reading
are in view simultanecusly

@ since the scale range selected can be changed while
making a measurement.

@ since the dimension symbol appearing in the display
ensures unambiguous reading,

® since you can store the reading displayed if the test
points sre at fairly hard-to-reach sites, and

® since you can carry this mater

with you ot all times, thanks to

TECHNICAL SPECIFICATIONS

Introducing
the full
featured,
expandable
color
computer!

al:ummodnr'

VIC-20 $299.95

its small size, without having to
transport additional parts such
as a lead or battery charger.

D.C. VOLTAGES from 0.1 mV to 500 ¥

AC VOLTAGES from 10 mV 1o 500V

RESISTANCES from 0.1 £1 1o 20 M)

High-contraat 3-dign Liquid cryswl displey
Automatic DIMENSION and DECIMAL POINT DISPLAY
Automatic POLARITY INDICATION

INTEGRATING A/D CONVERTER uzing the dusl slope
mathod, on 8 CMOS LS 1, single chip, previding high
resistance to sgeing, high relisbility, snd AUTOZERD
tunction

Pushbutton READING STORAGE, 8o that measure-
ments can be made even i hard-io-reach pleces

and then the display brought out to where it can be
read,

High IMPUT IMPEDANCES of mare than 10 MI1—
tven in the AC. ranges: input impedance of more
than 1 GI1 in the 200 m¥ D.C. range. with a
resolution of 100 uv

FOOLPROOF OPERATION in all scale ranges up to
500 Velt

Bullt-in NI-CD STORAGE BATTERY

INTEGRATED BATTERY CHARGER—can be recharged
without accessories ot any supplu voltage berween
110 and 240 ¥, 50 or 80 Hz: overcharge-proof
BATTERY VOLTAGE reading 12 hours” continuous
operation per charge: Charging time st 220 V/BO Mz
is 17 hours

SIZE AND WEIGHT

EPROM 27155 $6.50

EPROM Erasing Lamps

= @ ERASES 4 CHIPS IN LESS THAN 20 MINUTES
rﬂ_ @ SIMPLE TO USE @ SAFETY INTERLOCK

_ @ ERASES 2708, 2716, 1702A, stc
UVS-11E. .. .. i Sieaouoo 88500

The AOLLING CONTACT SUDING SWITCH and the
multileyer circuit board provide grest relisbility and
convenience; the scals range can be changed during

Display unit, without proba tip
Battery unit, without probe tip
Lengih of connecting laad

185 x 44 x 17 mm
135 x 32 x 16 mm

m= - - 30 MHz

2505 +~~ HITACHI

measuramants Weight of complete meter l—"
Order No. 1477, .....o..oiio. B188.00° | casai. i e $10,00 == DUAL TRACE
MEMORIES =T T o o — & PORTABLE OSCILLOSCOPE
m 2102-1  (500ns) $2.00 $1.80 sia0| 4 B = MODEL $995.00
STORES 0O NOT ACCEFT MAR, ROERS STATIC 211412 (200ns) 350 295 260| = - V-a02B -
MAIL DRD EH RA 2114-3 (330 ns} 3.40 2.80 2.50 More sensitive to your input
2114-2 (200 ns} 3.50 2.95 2.60
P.0. BOX 2208R  CULVERCITY, CA90230
4116 (200ms) 300 220 200| SORCERER COMPUTER — Spesks Your Language
PHONE ORDERS (213) 641-4064 3 ) : FEATURES: 220 - 4K AOM - 32K RAM - Dual Casuecn 0 - 30
2708 350 330 310 Linws of 4 Chasscters - 64 Oefred Charsciers and 64 Lser Do
Miumgm Order $10 00 Add 52 00 ts cover pattage and handing Master Charge m 2716 (5v) B.50 4.80 4.50 m;rfﬂw;:r;n-!wwcm
and VISA wrcemed Flaase mchall yiut chacje sard member otckash nambi 308 2732 (350 ns) 13.00 11.00 9.90 Ordor Part No. DP1002-2 32K .. .. §1395.00

axpatien date Soma tems s sudgct o pror sale Nat metpomaily far ypen
s vary rom Ml O W
-:::: il s T VISIT A STORE NEAR YOU TODAY - We stock s large selection of Technical Books, Discrete Components, imtegrated Circuits, Test Equipment sad Electronic Supplies.

ATLANTA CULVER CITY | HOUSTON PORTLAND SANTA ANA SUNNYVALE TUGSON

3330 Piedmont Rd. N.E.| 11080 Jefferson Blvd. | 2649 Richmond J1125 N.E. 82nd Ave. | 1300 E. Edinger Ave. J1054 E. El Camino Real| 4518 E. Broadway
Atlanta, GA 30305 Culver City, CA 90230 |Houston, TX 77098] Portland, OR 97220 | Santa Ana, CA 92705 | Sunnyvale, CA 94087 | Tucson, AZ 85711
(404) 261-7100 (213) 390-3595 (713) 529-3489 [(503) 257-8464 [T14) 547-8424 (408) 243-4121 (602) 881-2348

CIRCLE 28 ON FREE INFORMATION CARD

. CONCORD

=24 COMPUTER
2l PRODUCTS

1971 SO.STATE COLLEGE
ANAHEIM, CALIF. 92806

(714) 937-0637 &

CHECK — M/O

NO COD

$10.MIN ORDER/ CA RES ADD 6%
FRT

100-240 8.

COMPUTERS
ATARI" 800™
COMPUTER SYSTEM

16k—*750.0
48k—-*898.0
‘APPLE |l Plus”

48k— 00
A
REAL-TIME CLOCK i
CALENDAR (MSM 5832) yrsa

Buscreins Mono Metsi Gate CMOS | C

COMPONENTS

SHTA00M "
SHT402N
SHTA04N
SHTAOBM

ATARI
Softwure$

SHT415IM
SHTA15IN

SHT415TN
SHTAIG0N
SHTAI61M
SHTAIBIN
SHTA164M
SMTA165N
SHTA1TAN
HTAITSH
SMT41B0M
SHTA18T N
SHTAZON

SRRRELRENRRABERERR

o8
ry ]
12960 4 for 11.00es

4118 300MS 200ea B for W.00
200M5 235ea B for 16.00

214L J00NS 225ea dfor 19088
200NS 245ea dfor 200

BoddgHIRRBRAREBREBELSY

\.I'A[EEIERM E 2111 450MS 2.50sa W0for 2.00ee
Key 200 *SPECIALS % 22 e el d
ENHANCER ZENITH ZVM—121 Viden Monitor: Groen Phosphar = 17 g‘gzm =§ :-:?;W“
$12000 1Zinch 15+Mh1 —-$13900 » - AYS-10134 25 comol
caur couesrs W 3igeh MUFFIN FAN w/cord—-$9.95 o 125 Mee B st
UPD 765: Flappy Disk Cont—-*19.95 2 % ms 1% Moo
8155- RAM—=$11.50 "81'1C MASTER iy e = b o300l
8255-PPI-— $1.95 459954 4 185 Thomic 8
e 2111- Static RAM—=+1.75 i i 1% e s L
80854 CPU—~35.50 B748-8—$31.00 = 12 e e  Nen
MC8800- CPU—-41.75 3341PC —3$2.00 % s mos B o on
R 2501- EARON — 4,55 MMS060— 35¢ ® s T B onw
R s g imee e BER 3
'ST—¥535.00 MONITORS P Tos Mciser 150 oz 22
L] a5 LMS8SN 3 WA M
B 71 O B T “FT%645.00 “AMDEK Gorp-” :: ‘.:s’ wu‘un :: gﬂ';-;g ﬁ
A Interface & cable 59 145 Mo 20 i o
W $7890 s e e 8
m
e
BEST 1 PROTO CLIPS e i - e LOW g
Sp—=“Microprocessors” g o se3s 12 e AMDEK ' b TERMINAL WITH 5
B $500e0 YA £ 0N e i 8
\i Ie |1 yser's Guide 40 PIN s14.75 W AMDEK ( LEEDEX) Corp W
137
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RADIO-ELECTRONICS

—h

= 12621 CRENSHAW BLVD. Dept. R
=‘_;' HAWTHORNE, CALIFORNIA 80250

GLOBAL SPECIALTIES, CORP
Logic EXPERIMENTOR QUICK TEST SOLDERLESS
PROBES SOCKETS BREADBOARD ELEMENTS
LP-1 $50.00. EXP-300 $10.50: OQT-585 $12.00 Q7-58B $£2.75
LP-2 28.00 EXP-300PC 240 QT-47S 950 OT-478 250
LP-3 7600 EXP-350 610 OT-358 7.25 OT-358B 210

IC TEST POWERED ar-18s 425 aT-125 378
CLIPS PROTO-BOARD at-as 300 ar-71s 275
PC-14 $4.00 P8-104 $7000
PC-16 410 PB-102 5300 Logic Monitor JUMPER
PC-24  9.00 P8-101 2800 100K impedance  WIRE KIT
PC-40 14.00. PE-100 20.10 LM-1 $7500 Wx-1 $9.00

PIB4  SLIT-N-WRAP TOOL w/50 spool of 28 gage wire . $30,00
P160-18 DUAL-WAY UNWRAPTOOL Unwraps 26-30AWG . $12.10
P180-2A DUAL-WAY WRAP-N-STRAP TOOL, Wraps 26-30awg $12.50
8804 UNIVERSAL Microcomputer/Processor Plugboard $27.65
8800V LINIVERSAL M Processar P

for Altair BBOO & |MSA| BOBO 52495
4607 UNIVERSAL Computer Plugboard, fits DEC LSI-11, PDP-8,
PDP:11 and Heathkit H-11 §20.40

4805 MICROPROCESSOR PLUGBOARD, for Apple |1 $23 90
WE STOCK THE FULL VECTOR LINE — Catalog Available On Request

TECHNICAL DATA and COMPUTER BO

An o (The ' Book..57.95. An
Introduction to Microcomputers (Basic Conunui $12.99 4 and 8 Bit

519.95 16 Bt 519.95,
The CRT Cantraller $6.80, The BE000 N Hand
book. $6.99. 280 Assembly inunui Progummmg $16.99,
6502 Langunge 6.99, 68 y Language

Programming...516. 99 Busln e Sﬂ:m- Hm\r-r s Gull‘ll 5795, CP."M Users
Guide $12.99, Apple || User's Guide. 515,00, Microprocessors for
Measurerment & Cantrol .516.99, CBASIC™ User's Guide . $15.00. Inter
facing to 5-100/IEEE 696 Microcomputers..$15.00, Some Comman Basic
Programs..$14.99, Practical Basic Progams. $15.89, Somes Common
Basic Programs — Atari Edition._$14.99, Somae Common Basic Programs
— TRS-80 Level |l Edition. $14.99, Science and Engineering Basic Pro
r — Apple || Edition _$15.99

LM3DINS 32 LM31IN 156 LM3BANSITE LM741N  $35
LM305H .76 LM318BN  1.95 NESS56N 36 LM747TN 55
LM307TN 40 LM318N  1.65 NESEBN .70 LMI1458N 40
LM308N 1.10 LM323K 6500 NESBIN 23683 LM1488N B0

LM308N 2.00 LM324N 50 NES65N B85 LM1485N .80
LM310N 1.75 (M337N° 1.50 NESG6N 1.66 7805CK 1.60
LM311N .45  LM33aN 50 NEGETN 85 T7B12CK 1.80
LM3BEN 1.10 LM38ON 50 LM723N 45 7815CK  1.60

7400519 7426825 7483 S50 741265 48 74182 %100
7401 19 7428 40 7486 35 74132 55 74184 2.06
7402 19 7432 25 7485 45 74141 B0 74185 205

7403 18 7438 30 7486 50 74166 .50 74183 70
T404 18 T442 40, 74118 1.30 74161 80 741599 110
7410 20 7448 75 41 35 74185 80 74221 80

JA20 20 7474 35 74123 .50 74181 1.65
LOW POWER SCHOTTKY TTL
7415008 22 74LS42 § 50 74L5136% 35 74151555 60
TALSO1 22 T4LS4T7 B0 7415138 55 7418196 80
TALS0Z 22 740554 30 7415161 .55 74L5241 1.0
J4L504 25 T4LS74 35 74LS153 55 7415244 1.10
741508 25 74LS78 35 7ALS156 B0 74l5248 80
74L510 25  T4L583 B0 . 74L5168 .50 7415257 .66
J4L511 30 TALSB6 35 TALS1B1 .70 7415286 .85
741512 30 741592 50 74L5183 .70 7415283 &5
TALS20 25  T4L596 70 TALS1B6 210 7415295 86
JALS21 30 7415112 35 7415168 86 T4LS352 1,00
TALS26 30 7405122 40 TALS1T74 B0 TALS3BE a5
J4LS28 45 74LS123 70 74LS1BY 1.B5  74LS368 45
74L532 30 T4LS125 45 TALS183 75 7415393 1.20
JAL538 40 T4LS132 65  TALS194 B0 T4LS3I95 1.20
4000 SERIES CMOS

4001% 30 40125 2B 40225 850 40413105 40705 40
4002 30 am3 40 4023 30 4042 BO 4086 80
4008 105 4014 1.00 4022 75 4047 120 4510 1.056
4007 .28 4015 1.00 4028 70 4048 40 4512 1.00
4008 80 4016 .60 4032 200 4050 40 4516 1.05
4010 50 4018 50 4034 260 4051 B85 4532 1.50
4011 .30 4021 90 4040 1.05 4086 55 4538 150
LED DISPLAYS
FND35T$1.50 FNDBOO §195 MAN4G10S2.10 MANGTI0S3.10
FNDS0O 150 MAN3G20 2.00 MANGG4O 4.10 MANETS0 290
FNDS07 150 MAN3G30 200 MANBOSO 410 MVS023 25

DIF SOCKETS EPROM PROGRAMMING
Suntronics will reproduce your program on an
WIRE.  LOW EPROM supplied by us from your

PINE WRAP PROFILE Master PROM/EPROM only.
14 & B5 £ 30 DEVICE 15t EFAOM  ADDITIONAL EFROM's
7.00

STANDARD TIN

1 2708 5 BAs

,; ;3 33 2716 19.95 16,00

20 1.02 42 2732 31.85 28.00

24 1.10 51 Optignal Listing $5.00

28 1.28 ga  Sendyour Mastar EPROM/PROM with order. Be
18 1 65 —  sure to packin anti-static material, and protect it
40 183 85 peoperly (weare not liable for shipping damage)

WE STOCK
SPRAGUE

% Garhon Film Resistors
IN ALL VALUES

AW 10for40¢ oW 10for50¢ [ CAPACITORS & SWITCHES
MICROPROCESSORS RAMS 2147 (4ksi) $6.64
Z-80° $9.20 BBOO $7.50 2101 258:4) $2.70 4027 (250n5) 4.25
Z-80A 950 BO35 5.50 2102 (1024x1) 3.20 4116 (150ns| 4.95
8080A 450 B80S 2350 2112 (288x4) 2.80 4116 {2005) 4.50
B8085A 5.70 B086 95560 2114 3.20 4116 P00ns) 4.10
BOBOA SUPPORT DEVICES 2114L-2 4.50 4164 (200152540

B212 $225 8253 $7.50
16K RAM

8216 200 8257 1000

8224 250 8259 1150

8228 450 8275 32.00 EXPANSION KIT
B238 450 B279 720 For TAS-80(Model | or I}, Apple
B251/314:80 or PET computers

EPROMS/PROMS
2708 $8.20 273281642 Set(8pcs UPDA16C-2(200ns)$15,95

2716  7.30 Data furnished with purchaze on request.
MICROPROCESSOR INTERFACE IC's

8728 5218 8YS7 $1.49 7415242 $1.78 T4LS245 $285
BT28 230 @T98 148 7415243 1.79 74185273 1.69
BTG5 149 7415241 110 7415244 110 745373 250
8796 149

WE ALSO SPECIALIZE

IN JAPANESE
COMPUTER AND

OUR NEW
CATALOG
AVAILABLE

CALL FOR

VOLUME

ELECTRONIC PARTS || QUOTATIONS § on REQUEST

===— SUNTRONICS CO0., nc.

- LOCATED NEXT TO FORMULA INTERNATIONAL)
bt STORE HOURS: Mon -Fri 1 0am 1o 6 30¢m — Sat 1 Dar ta Sem

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775

Mail Order — No Minimum: Send Meney Order or Check to:
P.0.BOX 1957, HAWTHORNE, CA 80250. Use your VISA or Mastar-
card (please include expiration date). Add $2.00 postage and handling
to order. Calformia residents add 6% sales tax,
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MOOSE™

National Semi LM396 is a 10A, 70W
regulator adjustable from 1.25V to
15V. This new regulator has current
limiting, thermal limiting and is
immune to blowout from overload
and shorts. TO-3 package requires
only 2 external resistors to set output
voltage.

[LM396 with specs .................. $19.95

SUPER CAP

How about a One Farad (That’s right,
1 Farad) cap for use as a reserve
power source for memory backup.
No more worrying about NICAD
charging times or failures. Supercaps
supply up to 10mA for 30 seconds or
1uA for approximately 1 week. Only
134" dia. x 3" tall. PC. mt. leads. 2
voltages available.

FAOHIO05Z 5V............ e e $10.50
FAGHHOZ 10V i, $10.50

REMOTE CONTROL
TRANSMITTER/
RECEIVER

[LM1871/1872 chip set has the RF and
encode/decode for up to 6 channels
of analog or digital link! Never an
easier way to control toys, industrial
processes, security systems...etc.

Low power for battery operations
(6V). Interfaces with standard hobby
servos or control instruments.

LM1871/1872 set with specs..... $15.95
D SUBMINIATURE
CONNECTORS

(Compare these prices!)
PLUGS 1-9 10-24 25-99
NEZ9P ... $195 $175 $160
NAZI5P ... 235 210 190
NBZ25P ........ 2:60) 21351\ 5
NCZ37P.. 4:55; 415 380
DDZ50P 565 515 4.65

SOCKETS 1-9 10-24 25-99

NEZ9S ... $3.10 $2.75 $2.50
NAZI5S ... 420 375 345
NBZ25S ... . 335  3.05. 2385
NCZ37S... 885 800 735

NDZ50S ... 11.65 10.60 9.65

T TRITEN

7808 N. 27th Avenue
Phoenix, Arizona 85021
ORDER TOLL FREE: 1-800-528-0183

(Order desk only)

TERMS: = $10.00 minimum order.
Visa, MC, BAC, Check, M.O. or UPS C.OD.
U.S. Funds only. AZ residents add 5% sales tax.
Prepaid orders over $50 shipping prepaid.

OTHERS:  Add $3.00 shipping & handling.
Add $1.50 for C.O.D. arders,
Outside U.S., add 20%
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CABLE TV
CONVERTERS

AND OTHER
O0D STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Canverts mid & super 95
M5

band cable channely
for viewing on your
TV set!

No. 34DALD4T

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

Includes remote TV
an/off switch and
fine tuning contral |
No, 34avazIs

ETCO MKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

Set TV 1o channel 3, 00
arel the hand held
remote control does

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

95 RAestores your VOR' capa
Bilitylor programming. M
stones remots cnaneiesn | WIDCOR
erol, Ensbilen vdeatapng 2000
of one cable program 4 )

while watching anather e btii]
Ne. M9vA9SD

UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNE R

Corverts eabile ehanrh ta 2
camman IF frequency. Expers.
manters - builel cable conar
ters, decodrs, etc. With $11.50
schamatic No. J4OVAI42 etk
[343VA99  Dutaiind whemaric B spoc shest 3150]
FACTORY SURPLUS UHF TUNERS

9 S Brand new production surplus

All 3olid state. Ideal for exper:
5305 imental work building, cable TV
/10 convarters, etc. No. 34950009

MINIATURE FM WIRELESS MICROPHONE

Hides in the paim of your
hand. Reception on any stan
dard FM radio or receiver.
No. 34gvadsz

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC appraved oy

wrehent mike & e

Battery operated it ikt
S45.98 runge reaporss, VU meter
.18 Mo 3agvaoce:

FACTORY SURPLUS V
“TWIN" VARACTOR
Admiral No. NC 31433
LAND NEW! Idesl far b,
o |rrnl g electronicat
TV “FRONT ENDS* A
find item a1 8 sensationa

: « 'a No. 34evcaos
DUMPING! NORELCO ENDLESS LOOP CASSETTES!

5 Impastible 1o find at any
prical

3 minutes — No  349VAB0S

©A8 6 minutes — No yigvass | EHDLESS:

/10

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

SALE OF QUARTZ BATTERY-
OPERATED I’.‘.'LOCK MOVEMENTS'

FE il
s 110 VA, No yqva:u
JAOVAISE 2 sbeve, 10 amps — 554 95 54006 05 |

OUR LATEST B8 PAGE
¥, FASCINATING CATALODG

[ 4

== = S B = T E s T B =
ETCO ELECTRONICS

= TC [® || NORTH COUNTRY SHOPPING CENTER

PLATTSBURGH, N.¥. 12801
Chack with oroer, please. Viia & Mevtercard OK. (Saery, na CO.D 5. Adal 15%
for iP5 & Handling |Excess refundec) N.Y. State tendents sdd 7% rales tax
Daaler & Expact inguisses invited, Our telephone order Seth river elesns

ol 1-518 561 - 8700
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e k
SEMICONDUCTORS
ALTEX ELECTRONICS | -~ @[t ..
32 1000V, DO-4 $1.25
S Ao ok In Texas Call P19% pwzza2n g for 3100, 100 for $7.00
(5121828:0503 SONALERT . H SCR 30V, 800 ma T0.92
1-800-531-5360 |t [w M i e
Fits 1 1/16" hole TRiac: 200V, 10.A $1.25 Heaa
TERMS sl 00 — Tilemy =
Quantities’ Limited ) =5 n
COD, cheek, money order CONNECTOR m SRR
VISA, Mastereard Capacitors - Axial Lead AS-232 02104gv1'g“MIEK RAMS EDGE AUDIO
Tl e e e s 200 Mid 100 volt 15/8x 7/8 $1.00 | connector. pin 4Kx1 300ns
Tex, res. add S/ state TMS4030 22 pin 4Kx1 300ns CONNECTOR | CASSETTES
S 250 Mid 150 volt 2 5/8 x 7/8 $1.00 | DBC-25-F male, p :
sales tax. Add $3.00 shipping  §370 Mfd 200volt 358x1 $1.00 | crimp pin. $2.25 | 95¢ 43/86 pin C-30 Memorex
charges for orders under $50 ;50 u;d 250 volt 35/8x1 51.03 DB-25 cover PROM ‘?Soﬁugl':;lcmg n;@mm
00 Mfd 100 volt 15/8x 7/8 $1.0 $1.25 :?‘;% 24 pin 512 % 8 VOL OC gollg Dla!e? perside] o
PRINTED CIRCUIT BOARDS ; sl R [ +3
2 0z copper clad one side PDWER UART s3 95 hnx Of
1116 FR-4 glass epoxy s COM 2502 40 pin 25 KHz +5—12 ' 50 $20
45" x 65" $1.00 SUPPLY $4.95 an
6.0" x 60" $1.25
6.0 x 120" $2.25 jOS’KslTICK ! ‘ S
12.0" x 120" $4.25 -10K linear pots
1 3 11/2" metal “O 220 vAC $67 50 - . JACK ,';;‘-
o handle . !
+5v|:|(: —5 Amp COIL
— dimensions +12VDC -1 Amp BKV t 4 Swilchcraft
25"955 39L:818 —12VDC -~ Amp coil ft;r-lrgs?1ertr)be #2414 EDGE METEH
: 534" x T 12" % 4"h $1.25 phone jack 25f32 ‘ 1 e
— wiswitch
e SNAP AGTION SWITCHES  Arm lenarh e $3.50
cro Switch V3L-2108-D8 ,,.
POWER CORDS 10 Amp, 125 VAC SPDT . . .§1.00 s Iength . _PpoTs
2 cond, 18 ga. 92" long grey . . . 50¢c U All with 3/8" shaft
3 cond. Belden 176298 14 ga. 108" 1;5"'\1‘,?02236-}5 205‘?"23 1314 All below without switch 7i5¢ :
long black type SJ . $2.85 s VALUE STYLE A
r TRANSFORMERS sk Linear BC
- inear i
. P5400DA 110-220 VAC Pri l , _ 10K Linear A.B,C
%6353\’01—3559!; fie 21154Amhi}s l ESE tlnear B.C
/8" x 358" x 2 114" inear AC %
SPEAKERS mounting holes 3 1/8 C.C 50K Audio c % B
8 ohms SOLDER SLIDE 100K Linear B.C
- Keslg s0/40] CONTROL ?R‘Ot:‘?;rse audio E
1112 TP-151 AW $1.00 P5800A 110-220 VAC Pri. 020 Dia: PCB mount. -
12" 12LA10 25W  $12.00 50 VCT Sec..@2 Amps 1 1b. roll 10K linear ?s')'belﬁw WL Wi . :
12 12 LA20 50W $18.00 312" x318"x27/8" h 1314 travel Bk L:ﬂg::{pu:thﬂn o ¢
157 15LA20 50W  $24.00 mounting holes 2 112" x 2 3/8 $7.95 75¢ 200K Lineamtume B
$14.95 50K Audiofturn c
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IS YOUR
Radio- _
Eleclronics

LIBRARY
COMPLETE?

Back issues are available for months
from 1978 to present @ $3.00 each,
postpaid. Please send your check
or money order to:

RADIO-ELECTRONICS?®
BACK ISSUE DEPARTMENT
200 Park Avenue, South
New York, NY 10003

Name

{please print)
Address

(please print)
City
State Zip
Issue(s) requested: (if available)
Month Year
Month Year

Applekation
PP Il Printer Card

The PP Il parallel printer card for the
Apple |l computer is designed to allow
effective use of your printer which has
special functions such as bold and
enlarged face print available through
the use of escape sequence com-
mands. Since the Apple Il does not
send escape characters the software
on this board does it for you with
control characters from the keyboard.
One of the main designs of the PP II
card is that it contains space enough
for 8 independent printer driver pro-
grams so new printers are not a
problem. The PP Il is software compat-
ible with both Apple Basics as well as
*CP/M or *Pascal.

*CPIM or Pascal disks providing the
appropriate bios patches are available
on special request.

PP |l printer card (with cable) MX-80
oriz3n $199.95

ARKON ELECTRONICS LTD.

o

409 Queen St. West cITy: 8

Toronto, Canada M5V 2A5 STATE: ZIP: o

(416-868-1315) 3

CLIP AND MAIL COUPON TODAY TO: m

POLY PAKS, INC. =

4 P.0. Bo. RA-12

nrken \s. LYND:F?;%D. MA. 01940 (617) 245- 3828 W, g

electronics d

~lEclE 2 NN FREF INENRMATION CARD

FREE!

1981
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our
members receive Poly Paks'

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America’s
foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:
ADDRESS:
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RADIO-ELECTRONICS

3

if there were
no distributors?

If there were no electronics distributors ... we'd have to
invent them! As manufacturers of electronic products,
we're convinced that the absence of distributors would
cripple our industry! You'd have no convenient local
source for fast off-the-shelf delivery of needed products.
Production lines would grind to a halt. ... handling small
orders would be a nightmare. Paperwork would increase;
costs would increase; expediting would increase; chaos
would increase.

As a buyer of electronic components, you benefit from
the existence of distributors, even when you don't directly
utilize their services. They make the factories you deal
with direct more efficient—in marketing, in scheduling, in
economy of scale. And, whether you need a source for
fast delivery of standard products, for comprehensive
technical information, or for assistance on any aspect of
your procurement function, your local distributor can—
and does—fill the bill splendidly.

Distributors help us—Dby serving you.

As members of the Distributor Products Division of the
Electronic Industries Association, the companies bring-
ingyouthis message are pleasedto help “sellthe system.”

For information about joining with other manufacturers
who sell through electronic distributors, contact Herbert
Rowe, Vice President, EIA Components Group, 2001 Eye
Street N.W., Washington, D.C. 20006. Telephone (202)
457-4900.

PRODUCTS
DIVISION




HI=-FIMINI SPEAKER

continued from page 106

ledge around the four sides of the enclosure. (Note: it
is easiest to glue the two longer strips to opposing
sides of the enclosure first, and then install the remain-
ing two.)
Spread some glue evenly on the tops of the four parti-
tion mounting strips just installed.
Take the assembly prepared in step 5 (partition 6) and
lower it through the top of the enclosure (with the
partition supports on top) until it sits firmly on the four
mounting strips to which glue has just been applied.
Make sure that the tube fits into the center hole.
Hold the partition-6 assembly in place until the glue
has set. Then glue the tube to the center hole of that
partition to form an airtight seal.
Mount partition 5 on the four partition supports of the
partition-6 assembly.
19. Repeat step 14, this time using the remaining partition
strips and the partition-1, 2, 3, and 4 assemblies.
20. Mount the woofer on the enclosure top as shown in
Fig. 6. Note that it is attached inside the enclosure.
21. Attach the top to the rest of the enclosure.
22. Make the electrical connections to the woofer.
23. Attached the top plate to the four top supports.
24. Attach the bottom plate to the four bottom supports.
25. Mount and connect the tweeter as shown in Fig. 3 or
Fig. 4. If a horn-type tweeter is used, you may need to
reduce the value of capacitor C1 to 1.0 uF to prevent
lower frequencies from being shunted to the tweeter
and being distorted.
That completes construction of the mini-SAFE speaker
system. Use it with a good medium-power (15-20 watts-per-
channel) amplifier. and you’ll have performance worth many

15.
16.

17.

18.

times more than what you paid for the components.  R-E

AUDIO/MUSICIANS CLOSE-OUT!
WHILE THEY LAST!!!

Electronic MUSICAL KEYBOARDS . O\
Surplus, brand new, Prati-Read piano-type electronic kKey- lll ‘1\ “\\\\\“\\\
boards. ARP instruments (famous synthesizer mfr.) gone out ll 1[ Ll - -\
of business. Their loss is YOUR gain! Perfect for digital, ana- \\\\\\
log or compuler synthesizers. Gold plated contacts through- "“..-\\‘"\ Rt

out Worth much more! 'Il\‘. A

3 Octaves— $T79%° 4 Octaves- 399°°

Surplus Musical Instrument SPEAKERS
10" WOOFER SPEAKERS. From the same synthesizer manu-
tacturer, as used in The "ARP- piano’ power amplifier
Features heavy duty. low resonance suspension cone. Heavy
alloy magnet Quality bullt and selected for continuous music
power drive Should easily dissipate over 25 watts ARMS
BRAND NEW! .. 24.00; 2/%45.00

Q l‘JANT‘iT‘I ES‘ II..I M‘ITE D

MID-RANGE SPEAKERS

Used with the above woofer in a superior speaker system
4 inches in diameter, heavy duty. large alloy magnet for
music power output

BRAND NEW! . ... ... ..... 38.956; 2/%15.99

SYNTHESIZER SPEAKERS
As used in the ARP 2600 Synthesizer (4 x 6 inches). Plenty of
power capability. Great for cars, replacement, or speaker
arrays. Heavy magnet, 40 ohms, oval shape

...... Just *3.99¢.; 3/°10.00

UNIQUE KNOB-TUNED

20 TURN TRIMMER
Ideal for frequent adjustment in 20-turn
range, Nominal 100 K ohm carbon de-
posit trimmer, golden pins, snap-off knob

& snap-off cover piece allows visual
Reverb Assembly (NEW) .. 31 6.50e¢a.

checking of wiper location

10 Pieces civier.. 38,95
ATTN: COMPUTER HOBBYISTS
WRITE OR CALL FOR OUR BARGAIN-PACKED PERIPHERAL FLYER!!

EOM PUTERS, I Ganite sp‘.:n:a;:::HMHs 01830
[PERIPHERALS,
LINLIMITED! gp.

Box 204 Newton. N.H 03858
CIRCLE 35 ON FREE INFORMATION CARD

REVERB ASSEMBLIES

Dual suspension with 4 Different spring
sizes. Magnetic transducers, shock-
damped spring assembly. Approx. | foot
long springs for superb delay times

TELEPHDONE ORDERS
617/372-8637

Sorry. No Collect

AATOH-beIiN ...

Equalizers  Mixers™" LED Meters

FEATURING THIS MONTH

$11494 (Kjl

The first 11 Band Stereo Equalizer with truly unique LINEAR Mirrar Image Circuilry.
Totally eliminates snap-on. Generales a TRUE * 15db Boost and Cul on EVERY BAND
without band lo band phase cancellation or rainbow effect.

« Super Low Noise J-Fels ON ALL BANOS « Regulated Power Supply
« Slew Rate: "13 Volts™ per microsecond  « Buill-in Record Swilching - no need lo re-palch .

And as always with Aaron-Gavin Instruments. Lowest Noise..
Ei] Lowest distortion and Great Over-All PROFESSIONAL {]ualil',r..
GRAPHIC EQUALIZERS LED METERS (Al integrated clrcults!)

Description Kit Mig. DOT or BAR Pattern, 3 position range switch
3)Bond Sterec EQ | 9279.56 . Description Kit Mig.
31 Band Mono EQ $157.05 432253 groni panel mount only:
D Sots | igm0s 1ssnes JOLEO(Mono) U0 8380
21 Bond Mono ! ! 468,

1| Band Stereo E $114.94 $230.00 20 LED (Sterec) $52.20 68.00 -
11 Band Mono EQ § 75.84 $151.57  Cobinef or Rack Mount:

1 Bond Sterec EQ | ' $129.50 $249.80 20 LED (Mono) $50.40 $68.00
(s shown above) 3 s o0 40 LED (Stered) $67.00 $88.60

58and StereoEQ 18 T4.5 ] \

BondMonoEQ (18 4904 (1% 9827 Down'la 7168

Holiday prices good only 1o January |. 1982

- Order with this Coupon or send for product specifications.
Check box for the Item of your cholce send check, money order, COD or Visa, Master

. Charge. Your card number -~ Exp. dote _ :
Add $7.00 for shipping and hondling. Check Freq. Range: 16Hz-16HKz O 20Hz-20KHzZ
Check style: Rack Mount O Flat Cabinet  [J Upright Cabinet

NAME PHONE
ADDRESS e AT G 1
eIy STATE I3

Aaron-Gavin, 1901 E. Deere St , Dept. 18, Santa Ana, CA 92705, Phone: (714) 957-8T0

CIRCLE 34 ON FREE INFORMATION CARD

4116-4 MEMORY 16K 8 for $10.00
8164 MEMORY 64K 10.00
8264 MEMORY 64K 12.00

4Kx16 MEMORY board w/64 2101 chips 50.00
MP1 8 inch single side disc drive (OK, used) 175.00
MPI 8 inch dual sided disc drive (OK, used)  350.00
SHUGART 8 inch drive 850 FDD (ok, used) 425.00
MOTOROLA MONITOR 9 inch 115 volt 60.00
MOTOROLA MONITOR 12 inch 115 volt 85.00

Above 2 units accept composite video, no case, used.
2 units below accept TTL. Hi volt supply only. Used.
BALL BROS. 12 inch monitor 50.00
BALL BROS. 5 inch monitor, cased, used. 60.00

DATA STATION CONSOLE w/keyboard & 9 inch
monitor, power supply. Logic boards broken send

for details on this one. L) $80.00
IR SCOPE see in the dark, new, portable. 260.00
IR SCOPE KIT pre-assembled, modular 150.00
12 VOLT GEL CELL 2% AH $14.00 5 AH 17.00

12 inch CRT bonded face plate, new, with specs.
Made for computer work. $25 each 5 for $100.00

UNDERWATER HYDROPHONE 200 KC

WALKY TALKIES Govt surplus used?
condition. 47-55.4 mc range. With
schematics. Govt AN/PRC-6

$25 each 2 for S45. Ant. S5 each

ASCIlI KEYBOARD parallel S50
REDLED!s. . - 10 for $1.00

MIN ORDER $10.00 CATALOG 21 now; ready

Shipping extra on all merchandise
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
CIRCLE 33 ON FREE INFORMATION CARD

10.00
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Now there’s a
hand-held DMM
tough enough to withstand acciden-
tal drops, destructive environments,
and input overloads —and still give
you superior Beckman performance.
The HD-100 from Beckman

is drop-proof, sealed against contam-

ination, and packed with overload
protection. You won't find a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.
All components are heavy duty and
shock mounted.

Water- and
contamination-proof

TheHD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-100
from any source of contamination.
The HD-100 is sealed so tightly, it's
even waterproof.

Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdc or 1000 Vrms. Cur-
rent ranges are protected to 2A/250V
with resistance ranges protected
to 600 Vdc. Transient protection
extends up to 6KV for 10 micro-
seconds.

the money

For starters you get 2000 hours
of continuous use off a common 9V
transistor battery. You can run
in-circuit diode tests and check con-
tinuity. You even get a one year
warranty.

The 0.25% basic volt dc accu-
racy HD-100 serves you with 7 func-
tions and 29 ranges. With one simple
turn of the single selector switch,
you can go directly to the function and
range you need. There’s less chance
of error.

Feature for feature you can't
find a more dependable meter priced
at just $169 (U.S. only).

To locate your nearest distrib-
utor write Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN

R R e M S St e s ——— = ——
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Think what runaway fuel costs are doing
to your bottomline. On callbacks alone. Better
yet, don't just think. Do something.

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

It's one sure way to keep a Zenith

all-Zenith. With replacements remanufactured
for reliability by Zenith people as expert

as those who made the originals.

See your Zenith distributor now about

an exchange program for Zenith replacement
modules, tuners, channel selectors, and
sub-assemblies no “outside” source

can match!

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

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

The quality goes in before the name goes on®

3 aﬁZenith Radio Corporation/Service. Parts & Accessories Division /11000 Sevmour Avenue/Franklin Park. lllinois 60131



