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How they work and how to use them.
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A decade of change.
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Design PC boards to fight EMI.
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You can prove a new theory!
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2213A/2215A/2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

1B

Now! Tek quali

ty and expert advice

are just a free phone call away!

The industry
standard in CRT
performance.
Crisp, easy-to-
read, bright CRT;
14kV accelerating
potential, provides
high writing rate
and small spot
size. Full size 8x10
cm display for
measurement
accuracy.

Display controls
are flexible and
easy to use. Sep-
arate intensity
controls reduce
blooming in alter-
nate sweep mode
Focus tracking
minimizes control
adjustment and
BEAM FIND elimi-
nates confusion.

Vertical sys-

tem provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduction of
your signals. Fast
risetime and high
bandwidth is well
suited for a variety
of measuremenlt.

Perform delayed
sweep measure-
ments accurately
and easily. Both
sweeps can be
displayed alter-
nately making dif-
ferential measure-
ments easy and
accurate (1%).
An interlocking
SEC/DIV control
simplifies set-up.

Stable hands-off
triggering. P-P
AUTO detects sig-
nal peaks, then
sets the trigger
level for you. Dis-
play asynchronous
signals using
VERT MODE trig-
gering. Indepen-
dent TV field and
line selection.

Front panel laid
out by function
for ease of use.
Color coding aids
the user in opera-
tion. Functions
and modes are
placed logically.
All nomenclature
is clearly labeled,
and protected
behind a scratch-
less Lexan surface.

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty*
on labor and parts, CRT included.

The cost: just $1275 for the
2213A, $1525 for the 2215A,
$1750 for the 2235.1 Even at
these low prices, there’s no
scrimping on performance. You

have the bandwidth for digital

and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and €SA
approved.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty*, operator's

-
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1-800-426-2200

manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect:
(503) 627-9000.

Or write Tektronix, Inc.
P.O.Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE

Copyright © 1885, Tektronix, Inc. All rights reserved. #TTA-439-3. tPrice F.O.B. Beaverton, OR. *3-year warranty includes CRT.

CIRCLE 260 ON FREE INFORMATION CARD
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TELETEXT DECODER

Teletext is here! Be among the first to tune in
to this new information medium.

J. Daniel Gifford

TELEPHONE-LINE TESTER

Stop playing the telephone service guessing
game with this easy-to-build line tester.
Herb Friedman

TWO NIFTY PROJECTS

Build these projects, perfect for this time of
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Lapri Oolf
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Teletext is here now, and here’s your
chance to getin on all the excitement. You
can build a teletext decoder for under
$200, as long as you have some source of
composite video available—a VCR, for example. Of course, a de-
coder is not much good if no one is broadcasting in your area. But if
you have cable TV or a satellite dish, then the chances are that you can
get Superstation WTBS, which broadcasts the Electra teletext maga-
Zine.

The decoder is easy to build, and is available as a complete kit from
Dick Smith Electronics. The hard-to-get parts are available separately.
What can you do when you finish building the decoder? The screen
shots shown should give you a good idea. Turn to page 45.

NEXT MONTH

THE MAY ISSUE IS

ON SALE APRIL 3

CLICK AND POP SURPRESSOR

Not ready for a compact disk player? Next month
we'll show you a project to help you get the cleanest
possible sound from your analog records.

TAKING KRILLIAN PHOTOGRAPHS
Learn all about Krillian photographs and see how you
can make your own.

ALL ABOUT FREQUENCY COUNTERS
Learn more about that valuable test instrument in the
concluding installment of this article.

TELETEXT DECODER
Next month we’ll present the construction details.

CAPACITOR LEAKAGE TESTER
A handy instrument to have on your workbench.

SURFACE-MOUNT TECHNOLOGY
All about that revolution in package design.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of materials and
workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built
projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent atlorney.
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NEW!

Lower Price

Scanners

Communications Electronics;’
the world’s largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regency? MX7000-DA

List price $699.95/CE price $394.95/SPECIAL
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 25-550 MHz. continuous coverage
and 800 MHz. to 1.3 GHz. continuous coverage
The Regency MX7000 scanner lets you monitor
military, F.B.l, Space Satellites, Police and Fire
Departments, Drug Enforcement Agencies, Defense
Department, Aeronautical AM band, Aero Navigation
Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Depart-
ment, plus thousands of other radio frequencies
most scanners can't pick up. The Regency MX7000
is the perfect scanner for intelligence agencies that
need to monitor the new 800 MHz. cellular telephone
band. The MX7000, now at a special price from CE.

Regency® Z60-DA
List price $379.95/CE price $179.95/SPECIAL

8-Band, 60 Channel ® No-crystal scanner

Bands: 30-50, 88-108, 118-136, 144 174, 440-512 MHz.
Hear Police, Aircraft and the FM Broadcast Bands.
The Regency Z60 covers all the public service bands
plus aircraft and FM music for a total of eight bands.
The 260 also features an alarm clock and priority
control as well as AC/DC operation. Order today.

Regency® Z45-DA

List price $329.95/CE price $159.95/SPECIAL
7-Band, 45 Channel ® No-crystal scanner

Bands: 30-50, 118-136, 144-174, 440-512 MHz

The Regency Z45 is very similar to the Z60 model
listed above however it does not have the commercial
FM broadcast band. The Z45, now at a special price
from Communications Electronics Inc.

Regency® RH250B-DA

List price $613.00/CE price $329.95/SPECIAL
10 Channel ® 25 Watt Transceiver ® Priority
The Regency RH250B is a ten-channel VHF land
mobile transceiver designed to cover any fre-
quency between 150 to 162 MHz. Since this
radio is synthesized, no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with CTCSS
tone and scanning capabilities. A monitor and
night/day switch is also standard. This trans-
celver even has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of its low cost
and high performance. A UHF version of the
same radio called the RU150B covers 450-482
MHz. but the cost is $449.00. To get technician
programming instructions, order a service man-
ual from CE with your radio system.

NEW! Bearcat® 50XL-DA

List price $199.95/CE price $114.95/SPECIAL
10-Band, 10 Channel ® Handheld scanner
Bands: 29.7-54, 136-174, 406-512 MHz.

The Uniden Bearcat 50XL is an economical,
hand-held scanner with 10 channels covering
ten frequency bands. It features a keyboard lock
switch to prevent accidental entry and more.
Also order part # BP50 which is a rechargeable
battery pack for $14.95, a plug-in wall charger, part
# AD100 for $14.95 and also order optional
cigarette lighter cable part # PS001 for $14.95.

Regency
RH250

NEW! JIL SX-400-DA

List price $799.95/CE price $399.95/SPECIAL
Multi-Band, 20 Channel ® No-crystal Sccmner
Search ® Lockout ® Priority ® AC/DC

Frequency range; 26-520 MHz. continuous coverage.

With optionally equipped RF converters 150KHz.-3.7 GHz.

To celebrate our 15th anniversary, when you order theJIL SX-
400 synthesized scanner before March 31, 1986, from CE,
you'll get your choice of the RF-8014-DA or RF-5080-DA
converter free. Or if you prefer, you can get the RF-1030-DA
converter for only $50.00 more with your SX-400 order. The
JIL SX-400 is designed for commercial and professional
monitor users that demand features not found in ordinary
scanners, The SX-400 will cover from 150 KHz to 3.7 GHz.
with RF converters. You may also order the following RF
converters foryour 5X-400 scanners separately at these prices.
RF-1030-DA at $234.95 each for frequency range 150 KHz. -
30 MHz. USE, LSB, CW and AM. (CW filter required for CW
signal reception); RF-5080-DA at $194.95 each for 500-800
MHz; RF-8014-DA at $194.95 each for 300 MHz.-1.4 GHz.
Besure to also order ACB-300-DA at $99.95 eachwhichisan
antenna control box for connection of the RF converters. The
RC-4000-DA data interface at $259.95 each gives you
control of the SX-400 scanner and RF converters through a
computer. Add $3.00 shipping for each RF converter, data
interface or antenna control box. Add $10.00 for shippingboth
the scanner and free converters. [f you need further information
on the JIL scanners, contact JIL directly at 213-926-6727 or
write JIL at 17120 Edwards Road, Cerritos, California90701.

SPECIAL! JIL SX-200-DA

List price $499.9 KCE price $157.95/SPECIAL
Multi-Band - 16 Channel ® No-Crystal Scanner
Frequency range 26-88, 108-180, 380-514 MHz

The JIL SX-200 has selectable AM/FM receiver circuits,
tri-switch squelch settings -signal, audio and signal &
audio, outboard AC power supply - DC at 12 volts built-
in, quartz clock - bright vacuum fluorescent blue read-
outs and dimmer, dual level search speeds, tri-level scan
delay switches, 16 memory channels in two channels
banks, receive fine tune (RIT) & 2KHz, dual level RF gain
settings — 20 db pad, AGC test points for optional signal
strength meters all for this special price.

NEW! Regency® HX1200-DA

List price $369. 95{CE price $219.95/SPECIAL
8-Band, 45 Channel ® No Crystal scanner

Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® EAROM Memory
New Direct Channel Access Feature

Bands: 30-50, 118-136, 144-174, 406-420, 440-512 MHz.
The new handheld Regency HX1200 scanner is fully
keyboard programmable for the ultimate in versatil-

ity. You can scan up to 45 channels at the same time including
the AM aircraft band. The LCD display is even sidelit for night
use. Order MA-256-DA rapid charge drop-in battery charger
for $68.95 plus $3.00 shipping/handling Includes wall charger,
carrylng case, belt clip, flexible antenna and nicad battery.

NEW! Bearcat® 100XL-DA

List price $349.95/CE price $209.95/SPECIAL

9-Band, 16 Channel ® Priority ® Scan Delay

Search ® Limit ® Hold ® Lockout ® AC/DC

Frequency range: 30-50, 118-174, 406-512 MHz.

The world's first no-crystal handheld scanner now has

a LCD channel display with backlight for low light use

and aircraft band coverage at the same low price. Size Is

134" x 7% x 24! The Bearcat 100X%L has wide frequency

coverage that includes all public service bands (Low,

High, UHF and “T" bands), the AM aircraft band, the 2-

meter and 70 em. amateur bands, plus military and

federal government frequencies. Wow...what a scanner!
Included in our low CE price is a sturdy carmying case,

earphone, battery charger/AC adapter, six AA ni-cad

batteries and flexible antenna. Order your scanner now.

Bearcat® 210XW-DA

List price $339.95/CE price $209.95/SPECIAL
8-Band, 20 Channel ® No-crystal scanner
Automatic Weather ® Search/Scan ® AC/DC
Frequency range: 30-50, 136-174, 406-512 MHz.
The new Bearcat 210XW is an advanced third generation
scanner with great performance at a low CE price.

NEW! Bearcat® 145XL-DA

List price $179.95/CE price $102.95/SPECIAL

10 Band, 16 channel ® AC/DC ® [nstant Weather
Frequency range; 29-54, 136-174, 420-512 MH=

The Bearcat 145XL makes a great first scanner. Its low
cost and high performance lets you hear all the action with
the touch of a key. Order your scanner from CE today.

MX4000
HX2000

MX7000
CIRCLE 79 ON FREE INFORMATION CARD

NEW! Bearcat® 800XLT-DA
List price $499.95/CE price $317.95
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz.

The Uniden S800XLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9%" x 414" x 124"
OTHER RADIOS AND ﬁCCESSORIES

Panasonic RF-2600-DA Shortwave receiver .. ...... $17
Panasonic RF-B300-DA Shortwave receiver . $195 95
RD95-DA Uniden Remote mount Radar Detector ... .. $128.95

RD55-DA Uniden Visor mount Radar Detector........, $98.95
RD9-DA Uniden "Passport” size Radar Detector. ... ... $239.95
BC 210XW-DA Bearcat 20 channel scanner SALE. . .. $209.95

BC-WA-DA Bearcat Weather Alert™. .. ._......... ...
DX1000-DA Bearcat shortwave receiver SALE ...

PC22-DA Uniden remote mount CB transceiver. .

PC55-DA Uniden mobile mount CB transceiver . .. $59.95
R1060-DA Regency 10 channel scanner.. ...... .$9895
MX3000-DA Regency 30 channel scanner. .. ... S]‘;S 95
XL156-DA Regency 10 channel scanner SALE ... . ... $129.95
UC102-DA Regency VHF 2 chan. 1 Watttransceiver .., . $124.95
RH250B-DA Regency 10 ch. 25 Watt VHF transceiver .. .. $329.95
RH600B-DA Regency 10 ch. 60 Watt VHF transceiver . . . $454.95

RU150B-DA Regency 10 channel UHF transceiver . .. .. $449.95

RPH410-DA 10 ch. handheld no-crystal transciever ., ... $399.95
P1405-DA Regency 5 amp regulated power supply .. ... $69.95
P1412-DA Regency 12 amp regulated power supply. .. $§119.95
BC10-DA Battery charger for Regency RFH410 . . $79.95
MA256-DA Drop-in charger for HX1000 & HX1 200 ... $68.95
MA257-DA Cigarette lighter cord for HX1200. . $19.95

MA917-DA Ni-Cad battery pack for HX1200. . ......... $£34.95
EC10-DA Programming tool for Regency RPH410. .

SMRH250-DA Service man. for Regency RH250, .
SMRU150-CA Service man. for Regency RU150 .
SMRPH410-DA Service man. for Regency RFH410. .. .. $24.95
SMMX7000-DA Svc man. for MX7000 & MX5000....%
SMMX3000-DA Service man. for Regency MX3000. .. .. $19.95
B-4-DA 1.2 \V AAA Ni-Cad batteries (set of four) .. ..., ... $9.00

A-135C-DA Crystal certificate., . $3.00
FB-E-DA Flequency Directory fo‘r Enslem U S.A .. $1295
FB-W-DA Fi cy Di y for West: USA.. $1295
TSG-DA Top Secret” Regnstry of U.S, Govt. Freq

TIC-DA Techniques for Intercepting Comm..
RRF-DA Railroad frequency directory. ., ...............
CIE-DA Covert Intelligenct, Elect. Eavesdropping .
A60-DA Magnet mount mobile scanner antenna........
AT0-DA Base station scanner antenna... ., ............ $35.00

USAMM-DA Mag mount VHF/UHF ant w/ 12 cable. .. $39.95
USAK-DA %" hole mount VHF/UHF ant wy/ 17" cable. .. $35.00
USATLM-DA Trunk lip mount VHF/UHF antenna. ... .. $35.00

Add $3.00 shipping for all accessories ordered at the same time
Add $12.00 shipping per shortwave receiver,
Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax LD. number. Written pur
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing All sales are subject to availability,
acceptance and verification, All sales on accessories
are final. Prices, lerms and specifications are subject lo
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturer's wamranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance.

Mail orders to: Communications Electron-
ics;, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for UP.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APQ/FPO delivery, shipping charges are three
times continental U.5. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order tollfree in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. Telex CE anytime, dial
810-223-2422. 1f you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.

Scanner Distribution Center™ and CE logos are trademarks

of Communications Electronics Inc.

1 Bearcat is a registered trademark of Uniden Corporation,

1 Regency Is a registered trademark of Regency Electronics Inc.
AD #021586-DA

Copyright © 1986 C icati El ics Inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.0. Box 1045 O Ann Arbor, Michigan48106-1045 U.S.A.
CallB00-USA-SCAN oroutside U.S.A. 313-973-8888
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WHAT’S NEWS

Solid-state power switch can be built into HVIC's

General Electric scientists re-
ported to the recent 31st Interna-
tional Electronic Devices Meeting
in Washington on work with a new
type of solid-state power switch
that could be built right into high-
voltage integrated circuits (HVI
C’s). That would make it possible
to boost the current rating of such
IC’s to an ampere or more.

The new device—the lateral

much power as they do now.

Insulated Gate Transistor (IGT)—
has much in common with the ver-
tical IGT, a revolutionary power
device pioneered in the early
1980's. Like the earlier develop-
ment, the new experimental de-
vice merges power MOSFET and
bipolar technologies to achieve
the best features of each—high
current density and low drive cur-
rent requirements.

A WAFER OF INSULATED gate transistor power switches about to be tested by G.E. scientist Dr.
Eric Wildi. The new devices are so designed that it may be possible to build them right into high-
voltage integrated circuits, making it possible for such high-voltage 1C’s to handle ten times as

International standard on
subjective speaker tests

The International Electrotech-
nical Commission (Geneva, Swit-
zerland), has announced that it has

issued Part 13 of its Publication
263: “Sound System Equipment.”
Part 13 deals with a difficult sub-
ject: listening tests on loud-
speakers.

The standard includes recom-
mendations for the dimensions
and acoustic characteristics of the
listening room, descriptions of
test procedures that have proved
satisfactory, and considerable in-
formation on statistical methods
for analysis of results. Particularly
important are the statistical tests
that show whether the results are
reliable, and the confidence level
at which they are significant.

Objective measurements—
dealt with in Part 5 of the same
publication—are important, but
often do not predict actual perfor-
mance. While subjective tests are
difficult, the new standard indi-
cates how all significant variables
can be controlled, leading to relia-
ble and reproducible results.

NEMA opposes protectionism,
urges deficit reduction

The National Electrical Manufac-
turers Association (NEMA) has is-
sued a 12-point Declaration of
Trade Principles. Important points
in a national trade policy, it states,
are reduction of the budget deficit
and opposition to protectionism.

NEMA believes that protec-
tionist actions not aimed at achiev-
ing market access “could have
serious negative consequences on
American economic growth and
the international trading system.”
(Resistance to protectionism is not
to apply when such actions are in-
tended to force open foreign mar-
kets.)

Other important points are “bal-
anced administration of export
controls,” improvement of export
credit facilities, and the use of gov-
ernment executive and legislative
measures to assist in bringing
about equivalent access to world
markets. R-E
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New and Used Electronic Test Equipment
—— Sales @ Service ® Rental ® Leasing

®riTack 3.5 Digit DMM ¢ With Scope Purchase

FEATURES: e AC DC voltage e Data hold
@ AC DC current ® Manual or autoranging
@ Resistance @ Overload protection
® Diode test e L CD display
@ Audible @ Built-in stand
Continuity check e Battery included
® Temperature e Test leads included

(Type K, 3510 & 3525)

Sgecial!

BASIC One With Any
DC VOLTAGE QTY 1 QTY 3+ Scope Purchased
MODEL ACCURACY PRICE PRICE From RAG
3550 +.5% *2 digits $49.00 $42.00 FREE
3525 +.25% +2 digits $64.00 $54.00 $19.95
3510 +.1% £2 digits $79.00 $67.00 $29.95

2 year warranty plus carrying case included!

MODEL V-222 $536.00

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger, 6" CRT
(w/two X1/X10 probes).

MODEL V-422 $694.00

DC to 40 MHz, other features same as V-222
(w/two X1/X10 probe).

. MODEL V-1050F $1,276.00
Model V-422 shown DC to 100 MHz, 5 mV/div, Quad Trace, Delayed Sweep,
Full T.V. Triggering, alternate time base

(w/two X1/X10 probes).

MODEL V-212 $461.00 MODEL V-650 $956.00
DC to 20 MHz, 1 mV/div, Dual Trace, Features 6" DC to 60 MHz, 1 mV/div, Triple Trace, Delayed Sweep,
Rectangular CRT (w/two X10 probes). Full T.V. Triggering, variable trigger hold-off

(w/two X1/X10 probes).

NEW! 3 year warranty parts and labor on above scopes!

RAG Electronics is a factory authorized Hitachi repair center. CIRCLE 126 ON FREE INFORMATION CARD

B Master Charge 4 ADD FOR SHIPPING AND INSURANCE

CALL US TOLL FREE B VISA ® COD ﬂ SO0 32B0100 - 072 s - st svon $4.50

1 -800-7 3 2-345 7 B Money Order $251.00t0860000............. $6.50
B Check $501.00 10 $750.00.........0uns $8.50

IN CALIFORNIA TOLL FREE $751.00 1081000, ............. $12.50

1 _800_272_4225 over $1000.00 ..........oevvune $15.00

Prices subject to change without notice.

RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500
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ASK R-

PC-BOARD GROUND PLANE
I’'m familiar with the term ground
plane as applied to antennas, but not
to PC boards. What is the signifi-
cance and importance of ground
planes on PC boards? Can you sug-
gest additional reading on the sub-
ject?z—A. M. W.,, Nathrop, CO.

FIG. 1

A ground plane, as shown in Fig.
1, is a continuous, un-etched area
of copper that is connected to cir-
cuit ground. Ground planes are
used to minimize stray inductive
and capacitive coupling and to
eliminate ground loops in low-
level, low-noise audio circuits, in
HF and VHF circuits, and in digital
circuits.

The ground plane may be on the
wiring side of a PC board, the com-
ponentside, or both. Whenitison
the component side of the board,
the ground plane is generally un-
broken, except for clearance
around the component-terminal
holes. When the ground plane is
on the plated wiring side of the
board, sensitive circuit lines are
run close by, and parallel to the
ground plane; alternatively, signal
lines may be routed through the
ground plane.

Our illustration shows the PC
board pattern for a filter used in a
2-meter transmitter. The ground
plane is on the wiring side of the
board.

For more information on using
and designing ground planes, re-
fer to The Design & Drafting of
Printed Circuits by Darryl Lindsey,
published by Bishop Graphics,

Inc., West Lake Village, CA. Also
see Generation of Precision Art-
work for Printed Circuit Boards by
Preben Lund, published by John
Wiley and Sons, New York, NY.

SPEAKERPHONE INFORMATION

I saw the article, “New All-In-One
Speakerphone,” in the November,
1978 issue of Radio-Electronics, but
I've been unable to contact either
the author, Mr. Camenzind, or Tridar
Corporation, the maker of the
phone. I'd like to get a complete di-
agram and parts list, if they’re avail-
able. The Tridar phone appears to
include circuits that overcome the
switching problem that develops
when both parties on the phone line
speak at the same time.—M. L. A,,
Philadelphia, PA.

Telephone technology has ad-
vanced quite abitin the eightor so
years since the Tridar speak-
erphone was developed. I'm sure
that you can find a satisfactory
speakerphone in a well-stocked
telephone-supply store.

By the way, Motorola recently
announced a new IC: the MC34018
Voiceswitch Speakerphone. That
IC incorporates all necessary am-
plifiers, attenuators, and control
functions to produce a hands-free
speakerphone system. For a data
sheet and circuit application di-
agrams, contact Mr. Ron Hlavinka,
Motorola Semiconductor Prod-
ucts, P.O. Box 20912, Phoenix, AZ.

MEASURING SPEAKER
IMPEDANCE

I am in auto-sound servicing and in-
stallation, and 1 have accumulated
quite a few speakers. 1 don’t know
the impedance of many of those
speakers. | know that | can’t measure
impedance with just a multimeter,
but I don’t know which instruments

WRITE TO:

ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

to use. | have most of the usual audio
service instruments. Can you help
me?—R.H., Hartsville, SC.

izl
kg

| WREWOUND T
| caLisraTED |

: oz‘a-g Jed

The impedance of a loud-
speaker varies with frequency
along a curve like that shown in
Fig. 2-a. The speaker’s impedance
can be measured with an audio
generator, a variable resistor, and a
high-impedance AC voltmeter.
Wire the equipment as shown in
Fig. 2-b, and set the generator’s
output for 400 Hz. With ST in the
CALIBRATE position, adjust the gen-
erator’s output attenuator to give a
full-scale reading on the meter.
Then throw the switch to reap and
adjust R1 until the meter reads the
same in that position. The speak-
er's impedance then equals R1.

continued on page 12



How to beat the high cost
of cheap meters.

You get what you pay for.

So get the Fluke 70 Series.

You'll get more meter for your money,
whether you choose the affordable 73,
the feature-packed 75 or the deluxe 77.

All of them will give you years of
performance, long after cheaper meters
have pegged their fishhook needles for
the last time.

That's because they're built to last, in-
side and out. So they're tough to break. They
don’t blow fuses all the time. You don't
even have to replace batteries as often.

And they're backed by a 3-year warranty.
Not the usual 1-year.

Of course, you may only care that the
world-champion 70 Series combines digital
and analog displays with more automatic
features, greater accuracy and easier opera-
tion than any other meters in their class.

You may not care that they have a lower
overall cost of ownership than all the other
“bargain” meters out there.

But just in case, now you know.

For a free brochure or your nearest dis-
tributor, call toll-free 1-800-227-3800,
ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

rzccy I BT

FLUKE 73 FLUKE 75 FLUKE 77

- s =

§79° $99* $139*

Analog/digital display  Analog/digial display Analog/digital display
\bits, ohms, 10A, diode  Volts, ohms, 10A, mA,  Volis, ohms, 104, mA
lest diode test diode test

Autorange Audible continuity Audible continuity
0.7% basic dcaccuracy  Aulorange/range hold  “Towch Hold" function
2000+ hour battery lifle  0.5% basic dc accuracy  Auforange/range hold

3-year warmanty 2000+ hour battery lile  0.3% basic dc accuracy
3-year warmanty 2000+ hour battery life
3-year wamanty
Multipurpose holster
* Suggested U.S. list price, effective November 1, 1965
** Patenl pending
IN THE L.5. AND ?ON-EUROPEAN COUNTRIES: John Fluke Mig_Co. inc.. PO, Bax C0090, M/S 250C, Everel, WA 98206, Sales' (206) 356- 5400, Diher; (206) 347-6100. ®

URDPEAN HEADQUARTERS: Fiuks (Holland) BV, PO Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX 51846
Co. h

E: Copyright 1385 John Fluke Mig. Co. Inc. ANl rights reserved.  Ad No 4714-70
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Satellite

Communications
Tralmng fro N

Move into commercial satellite communications and home
satellite TV with NRI’s latest training breakthrough!

Explore Every Aspect of Satellite Trans-
mission and Reception As You Assemble,
Install, and Train With the Complete TVRO
System Included in Your Course

Back in 1964, great excitement surrounded the launching
of Syncom 2, the true forerunner of today’s satellites. But
not even the most hopeful of scientists believed that in
less than 25 years, communications satellites would have
such a tremendous impact on the professional and per-
sonal lives of millions of people around the globe.

Today, thanks to the rapid development of satellite
technology, a call to Paris is as clear and as easy to make
as a call to your next door neighbor. . . executives from
multi-national corporations and even small businesses
use video conferencing to “meet” without leaving their
offices. . . simultaneously a billion people witness a single
event (a soccer game, an inauguration, a benefit rock
concert) . . . global weather maps transmitted from satel-
lites allow meteorologists to forecast weather trends weeks

in advance. . . and scientists now explore and investigate
the mysteries of outer space without leaving their labs.
And, not surprisingly, these amazing applications of
satellite technology have opened up exciting new opportu-
nities for the technician trained to install, maintain, trouble-
shoot and repair satellite communications equipment.

Home Satellite TV Is Just at the Start of
Its Explosive Future

You've seen them in suburban backyards and alongside
country farmhouses. Home satellite TV systems are
springing up all across the country.

Already there are over a million TVRO (Television
Receive-Only) systems in place in the U.S. alone, and
experts predict that by 1990, a remarkable 60% of U.S.
homes will have a satellite dish. Contributing to the field's
phenomenal growth are the support of the FCC and
Congress, steady improvement in product quality, the
development of smaller dishes, and a growing consumer
enthusiasm for satellite TV.



New Jobs, New Careers for the
Trained Technician

Now you can take advantage of the
exciting opportunities opening up in
this service- and support-intensive
industry. NRI's new break-
through training prepares you
to fill the increasing need for

technicians to install, adjust,

and repair earth station

equipment, such as dishes,

antennas, receivers, and

amplifiers.

As an NRItrained technician, you can concentrate
your efforts on consumer-oriented TVRO equipment. Or
you can use your NRI training to build a career servicing
larger commercial or military equipment used both to
transmit and receive voice, data, and video signals. You'll
also find opportunities in sales and system consulting, a
role some expect to increase tenfold within the next five
years on both the corporate and consumer levels.

NRI Brings Satellite Technology
Down to Earth

Only NRI has the resources and the skills necessary to
transform today’s most sophisticated technology into
understandable, step-by-step training.

NRI's new course in Satellite Communications
gets you in on the ground floor of
this booming technology. You are
thoroughly trained in the necessary
basic electronics, fundamental
communications principles, and
television transmission and
operation.

Using the remarkable NRI
Discovery Lab®, you demon- -
strate first-hand many important 3
points covered in your lessons. e
You perform critical tests and
measurements with your digital
multimeter. And, using your
NRI Antenna Applications and
Design Lab, you assemble and test
various types of antennas and matching sections.

Then you concentrate on both commercial and con-
sumer satellite earth station equipment, putting theory to
practice as you assemble and install the 5 parabolic dish
antenna system included in your course.

Your Home Satellite TV System
Brings Theory to Life!

The Wilson TVRO system included in your course comes
complete with 5’ parabolic dish antenna system, low-
noise amplifier (LNA), down converter, receiver, low-loss
coaxial cable, and even a permanent polar mount.

By training with an actual TVRO system, you'll come
to understand the function and operation of a satellite
earth station—knowledge that you can apply to both con-
sumer and commercial equipment. And once you have
completed your TVRO system, you'll have access to the
best television entertainment available—direct from the
satellite to your home.

At-Home Training the Uniquely
Successful
NRI Way

It’s hands-on train-
ing, at home. . . i
designed around the = =8 =
latest state-of-the-art | |}
electronic equip-
ment you work
with as part of your
training. You start
from scratch and
“discover by

doing” all the P

way up to the f’fﬁ =
level of a fully o
qualified profes-
sional. You conduct ™ | e e
key experiments. . . perform vital tests. . .install your
own system. . .and you do it at the pace that suits
you best.

But, most important to your success, you don't do
it alone. Built into your NRI training is the enormous
experience of our development specialists and
instructors, whose long-proven training skills and
personal guidance come to you on a one-to-one basis.
They are always available for consultation and help.

Make Your Move Into the
Future Today! Send for Your
FREE NRI Catalog

Only NRI can train you at home for an
exciting and rewarding career as a satellite
communications technician. The knowledge
and know-how you gain from your NRI
training provide you with the soundest
possible foundation for further growth with
the industry. But now is the time to act.
Return the post-paid card to us today. You
will receive your 100-page catalog free. It’s
filled with all the details you'll want to know
about our training methods and materials
and our more than 70 years of successful
innovation in at-home, hands-on
career training—the kind of
experience that enables NRI
to provide the most effective
training possible to prepare
you for today’s, and tomor-
row’s, high-tech opportun-
ities. (If the card is missing,
write to us at the address
below.)

”ﬁ’SCHOOL OF ELECTRONICS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016 "

€
We'll give you tomorrow. ¥l

986} 1iddY

-
-



ASK R-E

continued from page 6

NEEDS TUNING CAPACITOR
I want to build the antenna tuner
described in “Hobby Corner” in the
April, 1985 issue of Radio-Elec-
tronics. | also have a couple of other
projects that Id like to build, but |
am unable to find a component that
prevents me from completing any of
them. In all cases, that component is
a 365-pF variable capacitor. Where
can | obtain one? I've tried several
local parts distributors, but none
have been able to help me.—H. M.
H., San Antonio, TX.

A 365-pF single-gang “broadcast
receiver type” variable capacitor is
carried by Mouser Electronics. The
stock number is 524-A1-227, and
the price is $10.95. Mouser has a
$20.00 minimum order, otherwise
add $5.00 for handling. The
Mouser distribution center in
areas east of the Montana-Wyo-
ming-Colorado-New Mexico bor-
ders is 2401 Gughway, 287-North,
Mansfield, TX 76063.

A cheaper way to go would be to
use a capacitor from an old radio.
If you have an old table-model AC-
DC radio in the attic or basement,
take a look at the tuning capacitor.
Most likely, you'll see two separate
sections or “gangs.” One gang has
larger plates or a greater number
of plates than the other. The larger
section has a nominal rage of 10 to
365 pF. The smaller section has a
range of about 0 to 110 pF, and it
could be used in place of a 100-pF
variable capacitor in a “classic” re-
generative-type shortwave radio.

PARTS FOR CRYSTAL RADIO
I teach high-school physics and I'd
like to develop a laboratory experi-
ment on LC circuits that uses a crys-

~ GOT A QUESTION?
TUASKRE

tal radio. While present-day semi-
conductor diodes can work won-
ders, I'd like my students to see a
radio as it was in the “old days.” Do
you know where I can purchase the
galena-and-catswhisker detector as-
semblies? I'd also like a source for
the old-fashion phone tips.—D. E.
W., Columbus, OH.

The parts you want are listed in
catalog No. 823 from Philmore
Manufacturing Co., 40 Inip Drive,
Inwood, NY 11696. The phone tips,
part No. 2181 are on page 36. A
complete crystal-and-catswhisker
assembly is part No. 7003, and a
galena crystal alone is part No.
7005. Both of those are listed on
page 60. Write Philmore or call
them at (516) 239-6161 for informa-
tion on price and availability. Also,
Calectro lists phone tips (part No.
F2-872) in a recent catalog. For
more information, call Calectro at
(815) 968-9661.

In the early 1930's many of us
couldn’t afford to purchase crystal
detectors, so we made our own.
As | recall, we melted a pea-sized
lump of pure lead in a spoon over

RADIO-ELECTRONICS
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T TEKNIKA WIRELESS REMOTE CONTROL

General Instrument/Jerrold TV TUNER CABLE CONVERTER

Cordless Cable TV Converter
MODEL DRZ-450 _ (66 CHANNELS)

= -

RG-59/U 75 OHM
Co-Axial Cable Bare copper
Copper Braided i
Q Shleld raigen Laie \
Whale o Black

b=
X 5139 95 |usnoon
(@) 44°°/1000 ft.

copper Shieid

« With Automatic Fine Tuning

6

MATCHING
TRANSFORMER

2 WAY-750HM
U/V SPLITTER

=1

F-59ALM

with attached "2" gnip ring

7¢ro00 Lot =S
12¢/100 LOT

separated ferrule

g 5 661000 LoT 43¢ nooLor

11¢/100 LOT . 890/56 LOT
F 56 AVAILABLE UPON REQUEST 99¢/EA

ANY QUANTITY

SHIPPING CHARGES
For Orders ADD
$25 100 $6.50
$100 5500 $8.50
$500 5750 $1050
$750 and up $1500

Send Purchase Order, Check,
Money Order or C.0.D.

ELECTRONICS or Call Toll Free

770 Amsterdam Ave., New York, NY 10025

B Write for FREE 136 page Catalog @ in N.Y. State (212) 865-5580
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B&K
LEADER
HITACHI

AW SPERRY
NON-LINEAR
BBC _

Must be a currently advertised price.
This offer may be withdrawn at any time without prior notice.

i hedul
ASK FOR FREE CATALOG. Safvine & Shipwing Chares Schecws

Money orders, checks accepted. C.0.D.'s require 25% deposit. 1 FOR ORDERS ADD

Toll Free

Fordhamsoo-sss-gsis

260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446




an alcohol lamp.

After the lead melted we sprin-
kled it with powdered sulphur.
The sulphur flamed and combined
with the lead to form lead sulfide

model airplanes. | use AM digital/
proportional control on Channel 44
(72.670 MHz). 1 need to know if
someone is using that channel be-
fore | put my plane in the air. Can

of coaxial transmission line that is
connected across the lead-in at, or

————— 3
(PbS), a hard crystalline mass. You  you give me the circuit of a simple ! =5~
and your class could experiment  monitor for that frequency?—B. G., iag g ||| REcEVER
with different mixes until you got a Evergreen Park, IL. I i

—o

“hot” crystal. We used to mount A simple crystal receiver should L _l_ _L__'l
the crystal in Wood's metal that  do the trick. The circuit in Fig. 3 '_tj JU;
was salvaged from a blown fuse  shows a suitable circuit. Coil L1

PINS FOR TEMPORARY
TUNING SHORTS

cartridge or plug. Don’t forget that
the crystal set works best when its
coil is wound around a genuine
Quaker Oats oatmeal box.

should be wound from eight turns
of 18-gauge enameled wire spaced
two inches apart on a %2-inch form.
Use high-impedance phones (2000

RADIO-ELECTRONICS

-
L=

ohms or more) for best sensitivity.
SIMPLE RF FIELD MONITOR
I enjoy flying radio-controlled FM NOTCH FILTER
I want to notch-out a local FM sta-
tion at 103.9 MHz so that I can pick
up a distant station at 103.7 MHz. |

feel that the solution lies in using

c3 using op-amp active filters. Can you
HpF > , help me?—N. F, Clifton Heights, PA.
,f;;; | don't feel that using op-amp
) —l active filters is the most practical
Jepn’lCr cz W7 way to go. FIG. 4
35pF 002 As an alternative, an inexpensive close to, the receiver’s antenna in-

and highly effective notch filter ~ put. With careful measurement
FIG. 3 can be built merely from a section continued on page 99

Our 2 MHz Function Generator

has an unlimited range.

Model 20 not only covers the .002 Hz
to 2.1 MHz frequency range, it covers
the world. With internal NiCad bat-
teries; you can take Model 20
anywhere and get triggered, gated or
continuous waveforms—sines,
squares, and triangles up to 20 volts
peak to peak. It recharges from wall
transformer (included) or external
source from12 to 25 VDC or 10 to
18 VAC. Model 20 also has many of
the features you would expect from
the industry leader in function gener-
ators, including VCG input connector
for external sweep or FM, ste
attenuator to —B0dB, and a TTL
%Ise output. The price is just $395.

r a data sheet or to order, call or
write \Wavetek San Diego, P.0. Box
85265, 9045 Balboa Ave., San
Diego, CA 82138. Phone [38193
279-2200; TWX [910] 335-2007
*Batteries not included.
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53800 B <5490

MODEL 2000 20MHz " MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. R 1mV/DIV sensitivity. Delayed
A convenient built-in component \h iy sweep and variable holdoff allow
tester provides additional AN stable viewing of complex

diagnostic power. ReURIEARORES waveforms.
CIRCLE 59 ON FREE INFORMATION CARD

ORDER TOLL FREE
300-538-5000 e el lil sl

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS EARTH PHOTO COURTESY OF NASA
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES
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VIDEO NEWS

DAVID LACHENBRUCH

CONTRIBUTING EDITOR

® Polaroid drops VCR’s. After a lengthy
market test, Polaroid, the originator of instant
photography, has decided against entering the
field of instant video photography, at least for the
time being. Polaroid, one of the first companies to
announce an interest in 8mm video camcorders,
in 1984 demonstrated a model made for it by
Toshiba with great fanfare. But instead of putting
it on the nationwide market, the company decided
on a test in the Tampa-St. Petersburg-Sarasota
area. After a long test, Polaroid said: “We will not
pursue expansion nationally with that model.” A
spokesman said there were no plans to market
any VCR’s now, but that decision was subject to
change in the future. Polaroid remains active in
video, however, by continuing to market a line of
videocassettes.

® TV “blue boxes.” The coming generation of
digital TV-sets is designed for easy servicing by
reprogramming them. Access for servicing, in the
case of sets using ITT digital IC’s, is provided via a
rear-panel connector or by dialing up a special
code on the wireless remote-control unit. In both
cases, that gives the repair technician access to
the set’s control bus. From there, it would be an
easy matter to defeat the sync-suppression
decoding used by most cable-TV systems for their
premium channels, according to engineers of the
National Cable TV Association. The NCTA fears
that the introduction of digital TV sets will lead to
a flood of “blue boxes” to let cable subscribers
decode pay-TV programs without paying for them.
The NCTA has written to all major TV-set
manufacturers urging them to “take the
necessary steps to make it impossible to
externally force” one of ITT's VLSI chips to defeat
pay-TV encoding.

¢ Home word-processing. Several
manufacturers are betting that the next major
consumer-video product will be the home word-
processor. They shrug off the 1985 slowdown in
home-computer sales, arguing that word
processing is the most significant true home use
for a computer and that a dedicated word-
processor can make inroads in virtually any

home where a lot of typing is done, as well as
among college students. Two such dedicated home
machines have now been introduced.

North American Philips Co., in a joint venture
with parent N.V. Philips of the Netherlands, has
introduced the Magnavox Videowriter (it will be
called the Philips Videowriter in other countries),
an easy-to-use replacement for the typewriter,
consisting of a console with a 4-by-9-inch amber
CRT, a single 3.5-inch disk drive with a built-in
dot-matrix thermal printer on top. It has a
separate keyboard with standard typewriter-key
layout and 17 special-function keys, plus a cluster
of four keys for cursor control. Nationwide
marketing is planned this year at a suggested list
price of $800.

SCM, the typewriter company, has introduced
its own Personal Word Processor consisting of a
12-inch monitor screen with a wafer-tape
memory system and keypad to control special
functions. A compatible SCM electronic
typewriter must be used by the system; that
typewriter provides the keyboard and printer
functions. The Personal Word Processor is priced
at $5800, compatible SCM electronic typewriters at
about $300 to $500.

® Another VHS victory. The ranks of
companies putting their brand names exclusively
on Beta VCR’s in the half-inch field now have
thinned to two—Sony and its affiliate, Aiwa.
Sanyo, which recently has claimed to sell more
Beta VCR’s than any other brand, has now
decided to field VHS as well as Beta recorders
under its own brand name. The recorders will be
made by a subsidiary, Tokyo Sanyo, which has
been manufacturing VHS recorders for sale under
the Fisher brand, owned by Sanyo. Sony’s recent
repositioning of Beta to a high-priced enthusiasts’
line with the SuperBeta system and Beta Hi-Fi
made it necessary for Sanyo to add VHS to keep
its price-conscious mass-market status. Among
brands originally in the Beta camp, four have
added VHS (NEC, Toshiba, Radio Shack, and Sears
Roebuck), and four others have switched from
Beta to VHS (Fisher, Marantz, Teknika, and
Zenith). R-E



Your guide to every-

thing that's new in elec-

tronics, computers and technical

education. Over 400 items. Discover
fascinating kits to build, enjoy and learn

with, as well as assembled high tech products
for home, business and hobby.

Get our = =
fumous High Tech Catalog

_________-__-—__-_ﬁ

Heath Company
Dept. 020-406
Benton Harbor, Michigan 49022

MAIL COUPON TODAY and receive the latest
issue of the Heathkit Catalog free of charge

Name

- B <
Heathkic [
Heath
Company CL-783DR2
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A subsidiary of Zenith Electronics Corporation
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CIE MAKES THE
WORLD OF
ELECTRONICS
YOURS.

To be part of it, you need the right kind of
training, the kind you get from Cleveland
Institute of Electronics, the kind that can take you
to a fast growing career in business, aerospace,
medicine, science, government, communica-
tions, and more.

T oday’s world is the world of electronics.

Specialized training.

You learn best from a specialist, and that’s CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we’ve been doing it for over 50 years. You can put
that experience to work for you just like more than
25,000 CIE students are currently doing all
around the world.

Practical training.

You learn best with practical training, so CIE’s
Auto-Programmed® lessons are designed to take
you step-by-step, principle-by-principle. You also
get valuable hands-on experience at every stage
with sophisticated electronics tools CIE-designed
for teaching. Our 4K RAM Microprocessor
Training Laboratory, for example, trains you

to work with a broad range of computers in a

way that working with a single, stock computer
simply can’t.

Personalized training.
You learn best with flexible training, so we let you
choose from a broad range of courses. You start

with what you know, a little or a lot, and you go
wherever you want, as far as you want. With CIE,
you can even earn your Associate in Applied
Science Degree in Electronics Engineering
Technology. Of course, you set your own pace,
and, if you ever have questions or problems, our
instructors are only a toll-free phone call away.

The first step is yours.

To find out more, mail in the coupon below. Or, if
you prefer, call toll-free 1-800-321-2155 (in Ohio,
1-800-523-9109). We'll send a copy of CIE’s
school catalog and a complete package of enroll-
ment information. For your convenience, we’ll
try to have a representative contact you to answer
your questions.

Cleveland Institute of Electronics
1776 East 17th St. . Cleveland, Ohio 44114

Cl

YES! I want to get started. Send me my CIE school catalog including
details about the Associate Degree Program. [ am most interested in:
[l computer repair [ television/high fidelity service
[Itelecommunications [ medical electronics
[ robotics/automation [] broadcast engineering

(1 other

Print Name

Address Apt.

City State Zip

Age Area Code/Phone No.

Check box for G.I. Bulletin on Educational Benefits

[l Veteran [J Active Duty MAIL TODAY!
OR CALLTOLL FREE

1-800-321-2155

(In Ohio, 1-800-523-9109)
RE-34
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It’s about
JOBS

It’s about

MONEY

The U.S. Labor Department, in
their 1984 Occupational Projec-
tions and Training Data report,
predicts that 589,000 positions
will need to be filled by 1995.

Isn’tit about

TIME

To prepare foran interesting
and rewarding career
in
COMPUTER TECHNOLOGY
TELECOMMUNICATIONS
OR ROBOTICS?

Isn’tit about
timetoinvestin

YOU?

We Offer:

e Training that keeps pace with
each new advancement

e Facilities that are modern,
attractive and comfortable

* Amenities and services to
promote your success

* Financial assistanceis
available

e And once you graduate,
placement assistance is also
available

Phoenix Institute
of Technology n

2555 E. University Drive
Phoenix, Arizona 85034
(602)244-8111

For more information about
careers in Electronics
Technology, address inquiries
to Admissions Department

Name
Address
City
State Zip
Phone ( )
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BAD IDLA?

I must take exception to the
“New ldea” presented in the Oc-
tober, 1985 issue of Radio-Elec-
tronics (page 46). The article spec-
ified a 74L04 inverter. A TTL
Databook gives the following data
for that inverter:
® High-level output current: 200
RA
e |Low-level output current: 3.6
mA
e High-level output voltage: 2.4 V
(min)

For a best-case situation when
the output of the 74L04 is high (2.4
volts) the current flowing through
LED is given by (2.4—0.7 volts)/270
ohms=6.3 mA. (0.7 volts assumed
for the LED). According to the data
sheet, the 74L04 can not supply
that current.

One should never drive current
into an LED directly fromaTTL out-

ol Mieo
' E e Al .
rera. et |
| 7404 57404 4~
ket
% zbgﬂrf “
=S /oY,
o2
 FIG. 1

put. A better solution is to use the
TTL output to sink current as
shown in Fig. 1-a.

A little math shows that if the
74104's output is at zero volts, the
current it must supply is (5—0.7
volts)/270 ohms =16 mA—still an
unacceptable value for the 74L04!

The solution is to use a 7404 in-
verter. It can sink 16 mA, although
sinking that much current would
leave nothing with which to drive
another gate. The preferred solu-
tion would be to use a 7404 inver-
ter with a 510-ohm resistor in
series with each LED. To be con-
sistent, the 555 should also sink
current to light the LED. A correct
circuit is shown in Fig. 1-b.

MIKE PETROSKI
West Palm Beach, FL

OOPS!

I don’t know if any other readers
caught it, but | would like to point
out a rather dramatic error in the
November, 1985 issue of Radio-
Electronics.

On page 72, in the article “Medi-
cal Uses of Electric Shock,” by Dr.
Ray Fish, concerning the use of
electric shock for patient care, you
show an ECG of a patient with ven-
tricular fibrillation. The strip is
mounted backward as compared
to the text definition. The area la-
belled “D” is the heart in fibrilla-
tion, and just to the left of “D” is a
rather large square wave. That
wave represents the defibrillator
discharging. “C” shows the heart
in a post-shock recovery phase,
and “A” shows the heart starting to
pump again. | have no idea what
“B” is supposed to represent as
the arrow points to the heart in a
resting “repolarization” phase.

Also, you point out that the de-
fibrillator is charged to 1,000 volts.



It is more important to point out
that the current delivered will be
about 62 amps into a non-induc-
tive load of approximately 52
ohms. It is the current that causes
the heart to contract firmly and
then relax, and wait for the Si-
noatrial node to start firing again.
Unfortunately, many of those pop-
ular medical television programs
have fed us the myth that the heart
will spring back into a normal
rhythm after defibrillation. That is
not the case. It usually takes a lot
of CPR and medical treatment to
bring the heart back into a life-
sustaining rhythm.

STEVE HOPF

Olympic Memorial Hospital

Port Angeles, WA

PRINTER BUFFER ROM LISTING

Concerning the recent contro-
versy about the Printer Buffer and
the ROM listing, | can well appre-
ciate the author’s not wanting to
divulge the ROM listing so that
anyone could steal the fruits of his
labor. On the other hand, as a pur-
chaser of the ROM, | would like to
know if a replacement is available
for the one | bought should it fail
in the future. Even the best busi-
nesses have been known to fail. If
the maker of my ROM should fail,
where would | be?

What | propose is that the author
make available to Radio-Electronics
a copy of the ROM listings. The
magazine would agree to keep
them confidential as long as the
replacements were available from
the author or his distributor. If for
any reason ROM’s were no longer
available from those sources, Ra-
dio-Electronics would be free to
distribute the listings publicly.
That would serve to protect the in-
terests of both the author and con-
sumer,

CLARENCE VRANISH
Evanston, WY

NEEDS EICO MANUAL

I have been a newsstand buyer
of Radio-Electronics for a number
of years. However, space limita-
tions have prevented me from re-
taining back issues except for
articles of special interest.

Recently a friend of mine retired
to Florida and gave me an EICO 427

scope. However, the instruction
manual had been lost. | do re-
member ads with EICO products,
but | havent seen any in recent
issues.

Is EICO still in business? If not,
where can | purchase a manual for
the scope?

WESLEY E. JOHNSON

Vandalia, OH

We are pleased to report that EICO
is still in business and is located at
7108 New South Road, Hicksville,
NY 11801.

WAYS TO PROTECT AGAINST EMI

In Mr. Violette’s article, “Elec-
tromagnetic Interference,” (Radio-
Electronics, November 1985) there
was no mention of a new option
that is now available to the hob-
byist. | refer to my own invention,
which is described in U.S. Patent
#4326179. | call it a Lossy Line Fil-
ter. It consists of one step-up
transformer (to about 10,000-volts
AC) and one step-down trans-
former (to 115-volts AC). The trans-
formers are connected by two
lengths of distributed resistance.

STUN GUN

Free
holster
with
purchase.

E(!IIAlIZEII

« The ultimate non-lethal defense
weapon.

« |In five seconds can immobilize your
attacker, even through heavy clothing.

» Discharges over forty thousand volts
of electricity from a nine volt nickel-
cadmium battery.

« $49.95, Mass 5% sales tax, $3.00
shipping and handling.

1-800-522-2636
FOR ORDERS ONLY
617-871-5611
FOR INFORMATION
Cameo Enterprises, Inc.

P.O. Box 63, Accord, MA 02018
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Function Generators

MODEL 205 FUNCTION GENERATOR
® (05Hz to SMHz # Sine, Square, Triangle, Hivemne Pulse and Ramp Waveforms. # Run, 'l‘nqger Gate & One Shot Modes

» Variable start/stop phase =80 e Cc variable

v1o 19:1 » Variable de, DC offse

1, and

® 20V p-p and TTL cutputs & External Sweep

MODEL 206 SWEEPFUNCTION GENERATOR
» All Model 205 features plus: ® Linear and Log Sweep to 10,000:1 both internal and external ® Marker with variable duration plus
hold ® Continuous and single sweep plus hold @ Dial-and-enter sweep limits ® Additional 600{) sweep cutput
MODEL 207 PULSEFUNCTION GENERATOR
= All Model 205 features plus: ® Variable Pulse ﬁequency ODSH: IOSMH.: . Nomn}l Squa:e Double, md dela',led pulsemodes
low

# Variable pulse width and delay 5ns 1o 50ms S

and high cl i wave forms.

AFFTORDABLE EXCELLENCE

3455 Conner Street, Bronx, New York, 10475, US A
Telex 125091 OK NYK Telex 232395 OK NY UR
Phone [212) 994-6600

Fox [212) 994-4755

OK

Indu.amcs >-=( J

CIRCLE 272 ON FREE INFORMATION CARD

9861 TiHdY

]
[#5]



$ 339.00
LOGIC
ANALYZER

Add- on for your
Oscilloscope

8 Channel Logic
Analyzer To Be Used
With Your Scope As

The Display Media

- Featuring -

Presettable Triggering
Sample Rate
200 Nano Seconds
2K Memory Per Channel
Displaying 1K
Before Trigger And
1 K After Trigger
Trigger Centered On

!

Orders

The transformers can be neon-
sign transformers or even oil-
burner transformers. The resistors
can be made by coating vul-
canized fiber strips (fish paper)
with conducting latex paint.

A simple calculation shows that
the resistors can be as high as sev-
eral thousand ohms without se-
riously limiting the amount of 60-
Hz power that can be supplied.
Damaging line spikes don’t get
through at all.

In my opinion, most, if notall, of
the devices currently sold to sup-
press voltage spikes are based
upon fallacious premises. EMI is,
in any particular case, an exceed-
ingly complicated problem, in-
volving Maxwell’s equations in a
three-dimensional, time-varying
way; they involve reflections and
all the other complications that
electromagnetic theory presents.
To an EMI spike all capacitors, in-
ductors, shields, and grounds
look like metallic surfaces along
which they travel on the way to
your gates. The only thing guaran-
teed to blunt the killing power of a
spike is a long, exhausting trip
through a distributed resistor.

Make the “hand-drill test” with a
Lossy Line Filter and any other you
can build or buy. You will find that
there is no contest.

THEODORE LASAR
New York, NY

ELECTRONIC WALL GAME

| have a commercial arcade-type
(coin-operated) electronic wall-
game called SUPER BOWLER
MODEL 700A that is in need of
some troubleshooting. The game
is approximately 10 years old and
was manufactured by the now de-
funct Sunbird Electronics Corpo-
ration of Minneapolis, MN.

| need a schematic and circuit
description or any other informa-
tion on the Sunbird Corporation’s
new name and owner.

I am willing to pay any reason-
able fee for reproduction and
postage costs.

CARL CICIORA

wards Electronics,” Radio-Elec-
tronics, September 1979. You
described hydrothermia, an ex-
perimental medical electronic
treatment using RF energy to heat
and selectively destroy cancerous
tissue. | was inspired by your pride
at realizing the extent to which
medical research is turning toward
electronics.

Well, recently | again found and
read your editorial. Again | was in-
spired and this time enough to
write and tell you about recent en-
lightening developments in the
field.

As you earlier described, hydro-
thermia consists of RF energy
ranging in frequency from several
megahertz to the microwave area
that causes a heating effect upon
the exposed cells. But the effects
are observed to be quite different
when the RF field is in broadcast
resonance with the frequency of
the living cell’s own electrical sys-
tem.

Pulsed RF signals that cause
broken bones to mend effectively,
that stimulate the re-growth of lost
limbs, and that also arrest cancer
growth have led scientists to dis-
cover a biological waveband with-
in the 0- to 0.003- MHz range of the
electromagnetic spectrum. That
waveband makes possible cellular
communications in a language
that cells understand. It is a way of
altering the behavior of cells by
delicately directing cell growth
and repair.

That practical method holds
great promise toward revolutioniz-
ing all of medicine. But despite
early advances, important ques-
tions remain. Investigators now
seek to understand the bio-
electrochemical interface mecha-
nism—or, chiefly, to find out what
is the sequence of events that are
involved with the coupling of the
electromagnetic field with the
various biological processes.
Knowledge of that fundamental in-
teraction will serve in part as the
theoretical framework of the sci-
ence of electrophysiology.

RADIO-ELECTRONICS

N
5

1-800-592-4141

3815 Fee Fee

The sweeping turn toward elec-
Bridgeton, MO 63044.

tronics to solve biological prob-

Ry Inm"r:f."z;:-%ﬁ-mﬁ lems is appropriate because most
o FIGHT AGAINST CANCER of the forces that concern humans
P.O. Box528 Back in 1979 | was fortunate to in this world are electromagnetic.

Riverton, Wyo. 82501
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find and read your editorial “The

All of the ordinary chemical and
Fight Against Cancer—A Turn To-

biological effects are due to the




interaction of electric charges and
the fields they produce. Elec-
trophysiology represents our most
nearly perfect understanding of
the hierarchy of electrical activity
that we call life.

GLENN M. ALEXANDER

New York, NY.

DEFECTIVE RESIST

Our records indicate that many
readers of R-E have purchased bot-
tles of ER-71 etch resist spray. We
have found that some ER-71 etch
resist spray, lot #900 (may appear
to be 006 if read upside down)
does not flow properly; it has a
tendency to “crawl” even though
the circuit board has been prop-
erly cleaned.

If you have one of these defec-
tive bottles, please do the follow-
ing:

1. Empty the bottle.

2. Replace the original black
plastic cap

3. Return to The Datak Corpora-
tion, 65 71st Street, Guttenberg,
New Jersey, 07093. A no-charge re-
placement will be shipped to you
within the next five weeks.

We are sorry for any problems
you may have had.

CATHERN PFLUEGER
The Datak Corporation

PC SERVICE

| cannot respond directly to your
request for comments on using
your new PC Service since |
haven't tried it, though I think it is
a great idea with much merit and
promise. However, | think my ex-
perience making PC boards in the
last couple of years bears directly
on what you are attempting to do.

Robert Grossblatt's fine, three
part article “Etch Your Own PC
Boards” beginning in December
1982 Radio-Electronics came at ex-
actly the right time for me, and |
immediately set out to make
boards. Having a photographic
darkroom and years of pho-
tographic experience gave me a
head start, and | was immediately
able to produce very good
Kodalith masks.

The “fun” started when | sallied
forth to acquire sensitizer and de-
veloper for the boards.
Grossblatt’s article talked of “sev-
eral companies” making sen-

continued on page 90

ELECTRONIC
COMPONENTS

Manufacturers of Quality
Electronic Components
*BATTERY HOLDERS & CLIPS » COILS
*CAPACITORS « CONNECTORS » FUSES
* JACKS » KNOBS « LAMPS « PLUGS
« MICROPHONES » POTENTIOMETERS
« RELAYS « RESISTORS « SWITCHES
* TRANSFORMERS » SPEAKERS » LEDS
» SEMICONDUCTORS = RF COILS
OVER 15,000 DIFFERENT ITEMS IN STOCK!

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE. CA 92071
PHONE (619) 4492222 TWX 910 -331-1175
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Learn micro-processing with the new

MICRO-PROFESSOR 1P

Students, engineers or technicians—
upgrade your micro-processing skills
with the new Micro-Professor 1P.

The MPF-1P features:

® extensive software support

® more built-in memory

® improved keyboard

® larger display
Three tutorial guides help cover all
capabilities. The ideal training tool!
MPF-1P will deliver you into the growing
world of micro-processing. Invest now!

Plus—-FREE GIFT Only $199 .95

] Check this box for FREE
Z-80 Microprocessor
Programming and
Interfacing textbook when
you order within 7 days.
$12.95 value. (Include 5326 9th Ave. N.E.
$5.00 postage & Seattle. WA 98105-3617
handling)

or immediate action call TOLL FREE:

1-800-426-1044
Full money back guarantee. %

Dept. REQ486
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OK TeSt Equipment Elecgﬁnics@
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The Bench Rack

MODEL 2324-R
® Model 203 — 2MHz Function Generator ® Model 510 — 200MHz Multi-Function Counter
® Model 1010 - 10MHz Miniature Oscilloscope ® Model 601 - 3-1/2 Digit DMM
#® Model 58150 - Bench rack mounting system

AFFORDABLE EXCELLENCE

3455 Conner Street, Bronx, New York, 10475, US.A OK

Telex 125091 OK NYK. Telex 232395 OK NY UR
Phone (212) 794-6600

Industries

Fox (212)994-4755 Inc.
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Check
Digital IC's
in-circuit
Fast!

In the field or
on the bench.

B&K-PRECISION

gives you the
answers for
TTL or CMOS

Model 550 (for TTL) $395

Model 552 (for CMOS) $395

New B&K-PRECISION IC Comparator
Testers/Logic Monitors put you on the fast
track to digital troubleshooting. IC s are
tested by comparison to a known good
device, allowing you to test hundreds
of types with one simple operation.

As logic monitors, they simultaneously
indicate the logic states of up to 20 IC
pins. No need to check pins singly
with a logic probe.
Tests most 14 to 20 pin, 54 and 74
Series TTL (Model 550) or 4000 and 74C
Series CMOS (Model 552) devices.
* Convenient one button testing
* Reverse polarity and overvollage
protection
* Uses power from equipment
under test
» Memory stores short duration pulses
and intermittent events
= Zero insertion force reference
IC socket
« LED at each IC pin identifies
where fault exists
e |ncludes 16 and 20 pin DIP clips
« Compact hand-held size
Available from stock at your local
B&K-PRECISION distributor. For more
information contact your distributor or:

oA PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 » 312/889-9087

International Sales, 8480 W. Cortland 5. Chicage, IL 60835
Canadian Sales; Atlas Electronics, Ontario

South and Cenfral American Sales,
\ Empire Exporters. Plainview, NY 11603
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EQUIPMENT
REPORTS

Huntron Instruments
Tracker 2000

Troubleshoot those
defective circuits at a
“glance.”

TRACING THE SOURCE OF A FAILURE
back to a particular section or
stage of a system will usually pres-
ent few problems to a technician
with decent troubleshooting
skills. Finding which component
in that stage caused that failure is a
different matter. Often, even the
best technician is reduced to trial-
and-error substitutions to restore
proper operation,

Now there’s an easier way. The
Huntron Instruments (15123 High-
way 99 North, Lynnwood, WA
98037) Tracker 2000 allows you to
test almost any component (ana-
log or digital semiconductors, re-
sistors, capacitors, inductors, etc.)
for shorts, opens, leakage, or
noise. And it can do all of that even
for components that are still in cir-
cuit.

How it works

To test a component, the unit
applies a sinewave test signal
across two terminals of the sus-
pected defective device. The re-
sultant current flow, voltage drop,
and the phase difference between
the two are used to generate a
“signature,” which is displayed on
the Tracker 2000’s CRT. Each type of
component has a distinct sig-
nature when it is working nor-
mally, and a very different sig-

'
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nature when it is not. Knowing
those signatures is the key to using
this instrument. We'll talk more
about that in a moment.

At first glance, the Tracker 2000
looks like an ordinary os-
cilloscope. Its most prominent
feature is a 2.8-inch (diagonal mea-
sure) CRT. Rather than having the
crosshatch graticule that is com-
monly found on modern os-
cilloscopes, it has a simple
crosshair; that crosshair is marked
at regular intervals along the X
(horizontal) axis. If this were an
oscilloscope, such a graticule
would render it unsatisfactory fora
number of-applications. However,
in using the Tracker 2000 we are
primarily interested in qualitative
measurement, not quantitative.
The graticule is quite satisfactory
for such use.

Otherwise, the unitis laid outin
an attractive and functional man-
ner. Most controls are situated on
the front panel and are grouped by
function. All pushbutton controls
are momentary and have an LED
indicator so that the operator can
tell at a glance which functions
have been selected. Two seldom-
used slide switches, as well as
screwdriver adjustments used to
control the quality of the display,
are located on the back panel.



United States
Instrument Rentals, Inc.

N AUS. Leasing Company
2988 Campus Drive
! San Mateo, CA 94403

@ Hitachi Denshi America,Ltd.

e eal. [ECOKE]

Bockman [ndustrial”

SCOPES Hican —1 $
® All 20 models in stock S A‘JE
® 2-3 year warranties - List $715
Iwatsu * 20-100 MHz & ¢ e Lo
* All 14 models in stock Model 1050—$1299 E = Hitachi V-222
® 2-3 year warranties 509—$1199 Portable Dual Trace Scope
* 20-250 MHz VC 6041—8$5499 ¢ DC-20 MHz
Model 5702—$ 535 422—$ 690 * 3-Way Power Supply
5705—$ 899 1&23—:1993 * Lightweight
5710—$1245 930—9 95 * High Sensitivity and
< V209—$ 725 St
5711—8$1695 1070—$1595 Fast Sweep Timer
7506—$ 749 1100A—$2490 Hitachi V-222
Beckman Fluke
¢ All 300, HD, and circuitmate series * Autorange * Analog display
¢ All accessories in stock * Touchhold function
HD100—$169 320—$179 ® 0.3% accuracy e*Heavy duty
HD110—$189  330—$219 Model 73—$ 79 8010A—$279 4 $ 114
HD130—$239  350—$229 75—$ 99 8012A—$359 AL
HD140—$259 360—$289 21—$ 99 8020B—$199 S/ List $139
300—$120  4410—$239 23—$145 8022B—$154
310—8145 25—$229 8024B—$249 Fluke 77
27—$259 8050A—$389 Analog/Digital Multimeter

POWER SOURCES

2020B—$750 TW5005W—$595
ROWER DESIGNS 2K20—$695 TWO6050A—$880
* Low and high voltage power sources 4050—$660 TW347—$695
® -5 year warranties 6150—$725 TP340—$750

TP343A—$795

Used Test Equipment, too!—Over 3,000 Models Available at

Huge Discounts with Warranties!

—~Quantity Discounts Available
—Dealers Welcome Call
—Freight and Tax extra

—Immediate Availability of Equipment 80 0'8 2 4' 2 8 73

Include work address and phone #
for Free Catalog.
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IF YOU WANT TO GE1
YOUHAVE TO GET INTC

Learn PC Servicing By Building Your Own NTS/HEATH HS-1£
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training

Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex-
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick.

A Career in
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu-
facturing, from industry to medical
and scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

Learning circuitry through the construction of this

equipment offers practical training for which there
Is no substitute. Test equipment is included.

The NTS/HEATH 16-Bit HS-151
This desk-top PC is the most powerful and

versatile ever offered in any home training

program. Check the advanced features

listed below:

1. 128 KB RAM user memory on board,

expandable to 640 KB

2. 16-bit 8088 Microprocessor accepts
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM software.

3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dual disk drive, and optional
10.5 MB hard-disk drive.)

4. MS-DOS operating system, IBM compati-
bility, make a wide choice of software
programs available.

5. Four open IBM-compatible slots provide
for future expansion, printer, modem, etc.
Will accept most peripheral boards designed
for IBM-PC.

6. Two video outputs for color or mono-
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.

7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc.

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts, and diagrams to make full use
of its capabilities. Catalog contains complete
details.

Field servicing is interesting and rewarding.
Technicians may work for a service company,
manufacturer, or major users.

IBM
Compatible

The NTS/HEATH HS-151 PC completed, inch
monitor and full-function keyboard with calt
style keypad, and typewriter format.




NTO PC SERVICING
\ MICROCOMPUTER
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Installing the disk-drive in the PC is one of the final stages in the assembly of the
microcomputer. Learning the use of test equipment to check circuits is an integral part
of the training which, with field experience, develops invaluable career skills.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundamentals, solid-state devices.

Industrial and Microprocessor
Technology covers circuit analysis, micro-
processors and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicing is a specialized
course offering an excellent foundation in the
use and application of both analog and
digital test equipment as applied to the TV
servicing field. Learn circuits, adjustments,
trouble- shooting, and servicing of Color and
monochrome monitors.

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-view of
electronics in many of its aspects including
radio receivers, solid state devices, and
electronic components.

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training

ractical and career oriented. Texts and
essons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training.

*IBM is a trademark of International Business Machines Corp.
* MS is a trademark of Microsoft Corp.

If card is missing, simply write to the address shown below stating
the course you are interested in. A FREE color catalog with all
details will be sent to you by return mail

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Siudy Schoals
4000 So. Figueroa 5t., Los Angeles, CA 90037
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CRYSTALS

since 1958

.

Huntron Tracker 2000

OVERALL

The unit has four impedance

e / .
i gf’e@,f" ranges. Those are HIGH (open-cir-
Qa;?”nos‘* cuit voltage 120 volts p-p, max-
D’?b@;‘-"’-ar o imum short-circuit current 0.6

mA), MEDIUM 2 (40 volts, 0.6 mA),

e General Communication ||mepium 1 (30 volts, 9 mA), and Low

S 1Dty (20 volts, 135 mA). Those ranges
® Marine VHF b | d I
e Scanners can be selected manually, Or_can
e Amateur Bands be_ stepped through sequentially
e CB Standard using an auto mode. That mode
® CB Special allows the user to see the sig-
> “:_‘:C":’p"’;e?‘”f nature at the various impedances
all or write i ¥ i
while leaving his hands free to
JANCRYSTALS |,,|q probes. A HIGH LOCKOUT SWi-
P.O. Box 06017
Fort Myers tch can be pressed to prevent the
FL 33906-6017 HIGH impedance range from being

—— [u/—_l;-%\' (813) 936-2397 / entered.
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FROM THE BEST SOURCE FOR OSCILLOSCOPE
PROBES AND DMM/VOM TEST LEAD SETS.

u Low Cost

u High Quality

u Excellent
Performance

m Slender,
Flexible Cable

u Wide Range of
Choice

u Switchable X1 and X10
Attenuation Factor
= 100 MHz Bandwidth

MODEL SP100

*43

TEST TFI| Your Probe
PROBES, INC. | Specialists

e
COUNE US: SALES & STOCKING SOURCE

P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (714) 458-4157
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The unit has two display chan-
nels. Either channel can be used,
or the unit can be made to alter-
nate between the two. Among
other things, that is useful for
comparing the signatures at iden-
tical points on identical PC boards.
If one of those boards is known to
be good, and the other is of un-
known quality, that gives you a
quick way to ascertain whether or
not the board of unknown quality
is good. :

The unit has three test-signal fre-
quencies: 50/60, 400, and 2000 Hz.
Generally, most measurements
are made using the 50/60-Hz fre-
quency. The others are used for
viewing small amounts of capaci-
tance or large amounts of induc-
tance.

Normally, circuits are tested ei-
ther in or out of circuit while they
are in an inactive (power off) state.
The Tracker 2000 does have a built-
in pulse generator to allow in-cir-
cuit, active-state (power-on) test-
ing of certain components. That
generator can output pulses from
0 to 5 volts, with duty cycles from
near 0% to 100%. Among the com-
ponents that can be tested in that
manner are optocouplers, thy-
ristors, and transistors.

One reservation about using the
instrument is the fear that its out-
put signal might damage sensitive
components, particularly CMOS
IC’s. To soothe those fears, the
manufacturer had the unit tested
by two separate laboratories.
Those tests are summarized in the
manual. In short, those tests, per-
formed by Component Concepts
(Everett, WA 98201) and MTL Mi-
crotesting Limited (Alton,
Hampshire, England), found that
the Tracker 2000 in no way adver-
sely affected the normal operation
of CMOS devices.

The most difficult part of using
the Tracker 2000 is learning all of
the various signatures and what
they mean. Most of the copious
operating manual is devoted to
that subject. It includes page after
page of devices and their sig-
natures when working properly as
well as when they've failed. Until
you become very familiar with the
Tracker 2000, that manual must be
constantly at your side if you are to
have any hope of correctly using
the unit. With enough use
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FLUKE BECKMAN’S

SERIES CIRCUITMATE *
MULTIMETERS ALL UNDER $100

AVAILABLE NOW. ...

77 °© 0.3% Accuracy

e Manual or s 95 369 95
Autorange 64 Circuitmate DM-40 —
Y 3Yz-digit multimeter;
10A + mA Range Circuitmate DM 20— D.E%g\fdc accuracy,
® Beeper 3‘/I;t-I<:||g|tt‘ p%cakgt-s\s}éa cliioﬂe test, auto-
multimeter; 0.8% Vdc olarity, auto-zero,
* “Touch-Hold” hFaE.curacy, dié)de test, i aEto-daclmal

- test, conductance,
Function 10 amps AC and DC $
ranges, auto-polarity 89 95
auto-zero, auto- . 7
decimal

3va-digit multimeter;
0.5% Vdc accuracy,
diode test,continuit
beeper, 10 amps A

579 95

Circuitmate DM-25— / and DC ranges, auto-

ULV 32 digit, pocket-size zero, auto-polarity,
i\ multimeter; 0.5% Vac auto-decimal
\ accuracy, diode test,
. capacitance, continuity

beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

SALE ENDS April 30

o 4C PRECISION
e

TRANSISTOR
TESTER

= DYNASCAN
DA PRECISION Jeaidasy ey

BREAKS THE PRICE BARRIER $91995
WITH THESE HIGH PERFORMANCE '
OSCILLOSCOPES iy PRICE DOES NOT

= Now with HI/LO Drive ¢ imV/division sensitivity to 70
Z

100 MHz Dual Trace/ MH
{ 8 Works in-circuit when * 500 u Vidivision cascade
Eua:rlmTlm$ ?ase 9“ ’ 5 Ml hi sensitivity
m v sensitivity * Four-input operation provides
e 23 calibrated sweeps ® Identifies all three tran- trigger Giew.an'd sepgrata inputs

® Rectangular CRT with internal sistor leads * Alternate time base operation

gli'aticllllﬁ and scale illumination  Does not include probes ® Random lead connection  « Switching power supply delivers
e Signal Delay Line ($60.00 a pair when purchased with scope) best efficiency and regulation at
oee P9, ® Audibly and visually in- lowest weight

dicates GOOD transistor

8 TOLL FREE HOT LINE

00-223-0474

0212-?30-7030
ADVANC

—-—__\ ELECTRONIC

QUANTITIES ARE LIMITED

26 WEST 46th STREET, NEW YORK, N.Y. 10036
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

- i

Earnup to
$30 an hour
and more!

& Learn at home in spare time.
No previous experience needed.
et ad N L FERRRRY
No costly school. No commuting to class.
The Original Home-Study course pre-
pares you for the "FCC Commercial Radio-
telephone License”. This valuable license
is your “ticket” to thousands of exciting
jobs in Communications, Radio-TV, Micro-
wave, Computers, Radar, Avonics and
more! You don't need a college degree to
qualify, but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS — You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

commanb PRODUCTIONS
FCC LICENSE TRAINING, Dept. 90
P.0. Box 2223, San Francisco, CA 94126
Please rush FREE details immediately!
NAME
ADDRESS
GRS SR STAYESE I pii
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however, eventually you will be
able to tell the state of a compo-
nent at a glance, greatly increasing
the speed and efficiency of your
troubleshooting.

Our unit was supplied with two
manuals. The previously men-
tioned operating manual contains
detailed information on the
Tracker 2000% use, and some de-
tails of the unit’s theory of opera-
tion, but little on maintenance or
the circuit itself. That information
was contained in a second man-
ual. There, complete schematics,
parts lists, and parts-placement di-
agrams, as well as troubleshooting
and maintenance information on
the unit could be found. What was
curious, however, was that most of
that manual was devoted to a far
less detailed rehash of some of the
material contained in the larger
operating manual.

To speed up the necessary
period of acclimation, Huntron of-
fers a demonstration board that
features both good and bad ver-
sions of a number of common
components. By seeing what the
signatures of those components
actually look like, it is much easier
to master the basic workings of the
unit.

The Huntron Tracker 2000 is cov-
ered by aone-year warranty. It sells
for $1895.00. Pricing for the dem-
onstration board was unavailable
at press time; for more informa-
tion, contact the manufacturer. R-E

Melville Technologies
Phot-On-Off Compact
Disc Cleaner

Rid your compact disk of
those bothersome excess
photons forever.

CIRLE 3.14159 ON YOUR
FREE INFORMATION CARD

ONE OF THE ADVANTAGES CLAIMED OF
compact discs over standard LP
records is their quietness. Because
they are insensitive to the effects
of dirtand dust, they will play with-
out pops or crackles time after
time. Their proponents don’t tell
you, however, that CD’s do suffer
from a form of contamination
known as photon pollution.

Photon pollution comes about
because not all the photons from a
CD player’s laser beam are re-
flected back to its photodiode
“pickup.” Some become trapped
beneath the CD’s clear plastic sur-
face so they accumulate in the mi-
croscopic pits that carry the digital
information. At first those “dead”
photons do not affect playback
quality, but after repeated playings
of a disc the read errors they cause
become noticeable as a deteriora-
tion in sound quality.

Melville Technologies’ Phot-On-
Off CD cleaner claims to eliminate
the effects of photon pollution by
providing a way to remove un-
wanted photons from CD'’s.

How it works

The device consists of an open-
ended lead box that is connected
to a user-supplied source of high-
energy gamima rays. In use, a con-
taminated disc is placed face down
in a bracket mounted inside the
box, which itself is positioned with
its open end down over a square of
black velvet. According to the
manufacturer, impacts from the
high-energy gamma rays cause the
disc substrate containing the con-
taminated pits to vibrate violently
at the molecular level. That
loosens the photons and dis-
lodges them from the pits where
they have stuck. The liberated
photons fall into the black velvet,
which can be taken outside and
shaken clean.

Melville Tech Phot-On-Off

OVERALL
PRICE

EASE
OF USE

INSTRUCTION

PRICE .
Aw. UE

Performance

After some initial set-up diffi-
culties, which were settled with
the assistance of the Atomic Ener-
gy Commission, we subjected a
test disc, which had begun to
show signs of audio distortion
(due, no doubt, to photon pollu-
tion) to a thorough Phot-On-Off



AR MASTER

YOUR SINGLE SOURCE
FOR PROBES
AND ACCESSORIES

HIGH PERFORMANCE
MINIATURE SCOPE PROBES

60 MHz T0 250 MHz
REPLACEMENT PROBES & TEST LEADS

FOR FLUKE, TEKTRONIX, H.P. & OTHERS $30 T0 $55 |

OTH ER PRUDUCTS H/EADUUT ACTUATOR (RA) OPTION
o TEST LEADS @‘ L
o TERMINATIONS =y

SWITCHES READOUT ON TEKTRON IX
o ATTENUATORS SCOPES, (FOR 10X probes only.)
e BNC CABLES
* BNC ADAPTERS

e RUGGED AND RELIABLE

e REPLACEABLE TIP & GROUND LEAD
® ADJUSTABLE LF & HF RESPONSE

e COMPENSATION FOR MOST SCOPES

ACTUAL

REPLACEABLE TIP

The Probe Master 2900 series oscilloscope probes CHARACTERISTICS
combine the characteristics of high performance, and CABLE | BAND | RISE LOADING
fast rise time pulse response, with a slender design to ATTENUA- | TERMI- | WIDTH| TIME | CAP. | *RES. DC
meet the needs of today's micro electronics. The MODEL TION NATION | (MHz)| (NS) | (PF) |(M-OHM)| MAX. | PRICE
miniature tip Is ideal for accessing high density
boards and hard to reach test points. By locating the FIXED ATTENUATION
high and low frequency compensation circuits in the 2903 1X STD 25 | 11 40 1 600V | $25.00
BNC end of the cable, the design of the probe has 2960 10X STD 60 5.8 16 10 500V | $30.00
become light weight and slender for easy handling. 2960 RA 10X RA 60 58 | 16 10 500V | $40.00

Other features of the 2800 series probes include a 2904 10X STD 100 a5 | 17 10 600v | $35.00
replaceable probe tip, replaceable ground lead and a 2 :
Readout Actuator option (RA). 2904 RA 10X RA 100 95 17 10 600V | $45.00

The Readout Actuator option (permanently 2905 10X STD 250 15| 17 10 | 600V | $45.00
attached) is available on the 10x fixed attenuaion 2905 RA 10X RA 250 1.5 17 10 600V | $55.00
probes only. This option provides the necessary 2906 100X STD 70 5.0 6 100 1.2KV | $55.00
resistor circuit to change the range factor on the
model 465, 475, 485 and 7000 series Tektronix scopes. SWITCHED

The Standard Accessories included with each 1ox/1x 10%/1x 10x/1X] 10%/1%
gg‘;‘;‘:ﬂra‘;?p Hhesspung “'L°g§;e:f's"‘;’;§’pr‘ggg ﬁﬁ'%c, 2901 |10, 1X,GND| STD | 100/5|3.5/70|17/100| 101 { 60OV | $39.00
ground lead, and a handy storage pouch. The Engi- 2902 10X, 1X, GND| STD 250/5| 1.5/70{17/100f 10/1 | 600V | $49.00
neers Accessory Kit ($12.00 option) includes a wire 1064 Engineers Accessory Kit $12.00
wrap adapter tip, wire wrap adapter ground lead, alli- « RA = Readout Actuator, STD = Standard BNC + Cable length 5% ft.
gator tip, micro sprung hook, and a 12" ground lead. * On switched pro'oas probe !Ip Ia gmunded thru a 9 Meg OHM resistor, when

'MMEDIATE DELIVEHY switch is in the GND p 1 range, 15 to 50 PF
P l! OBE

CALL FOR NEAREST DISTRIBUTOR () = [oem MASTER souiosoor
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treatment. We left it in the device “F L
for the full two hours specified in
the instructions. And indeed,

when we pried up the lead box,

removed the velvet cloth, and then a
shook it out outside we did notice u ' b, T
that something was released into 3
the air. (Reviewer’s wife’s note: '
That may have been dust; I'd re- When you lose your vision, you lose th
cently used that rag to clean off his You lose the sunsets. The seashells.
collection of antique transistors.) moonlight and snowflakes. '
We have not yet been able to This year50 000 A
determine exactly how well the
device worked; the disc is still
glowing from the gamma ray treat-
ment and we have been advised by
the AEC that it would be unwise to
handle it for a period of several Y10 :
years. We will present the results Help 'us save the clouds.
of our listening tests in a followup Give to Prevent BllndneSS

report early in 1989. i‘"’é’_ National Socie il B
: . yto Prevent Blindness
The Phot-On-Off comes with //'":\c Box 2020, Madison Square Station New York, N.Y. 10159

detailed instructions, including
plans for pouring the required
cast-concrete base and a pamphlet
full of hints for lifting heavy ob-
jects. Price is $9495.00. For more
information contact Melville Tech-
nologies, 79 “O" St., Oh, OH,
00000. R-E

[ Call us FREE 1 -f8 225_56F|26-6 343 | Put Your Electronic Skills
or write for yer.
copPER ELECTRONICS || Ikl SIS U

4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40218 BECOME A
Moo ano Wswgggo ROBOT VEHICLE
- PILOT/ TEGHNIGIAN

Accredited by NATTS

Approved tor Training
of Veterans

wrlch Contraln Talvehar Wi lI I e Iullr Approved for Vanous

"A— 40 CHANNEL Loan & Gran! Programs
579,95 | o3 RANsGEVE:

AV-261 BEARCAT 2020
| Permanent Mount

| & %" hole mount Rstall $299.05

|""26.95 |MUAEERRs199.95
e e | HiGH PAY—WORLDWIDE TRAVEL

29.95

AV-261T No-Hole

CGall or Write Today for FREE BROCHURE

Trunk Mount
» 26.95 Retall $399.95 269 95 GALL [2] 2] 885-0600
[ Limited Quantities / UNDERWATER VEHICLE TRAINING GENTER
THE LOWEST PRICES IN THE COUNTRY 10045 CHICKASAW, HOUSTON, TX 77041
We have a national factory warranty service on IN TEXAS CALL: 713-690-0405, TELEX 4620684
many brands, and we service All CB, Amateur, and IOl E 22 OREREE NEOR AT N GASD
§ Commercial Equipment. =
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Electricity and water don't mix. At
least not in our Heavy Duty Digital
Multimeters. Because these Oops
Proof” instruments are protected
by a system of seals to ensure
contamination-free dependability
in even the cruddiest conditions.
Other abuse-proof features
include the best mechanical pro-
tection ever built into a precision
Digital Multimeter. In fact, every
one of our Oops Proof multi-
meters will survive a drop from
ten feet onto a concrete surface!

All the Heavy Duty series
meters measure up to 1000 volts
AC and 1500 volts DC, with full
overload protection to those
maximum voltages even on the
lowest range settings. Overload
circuitry also provides transient
protection to 6KV on all voltage
ranges and up to 600 volts on all
resistance ranges.

We also invented a unique,
long-life rotary switch for our
Digital Multimeters. You can actu-
ally feel the difference just by

Our lips are sealed.

1985 Beckman Industrial Corporation, A Subsidiary of Emerson Electric Company,
630 Puente Street, Brea, CA 92621 (714) 671-4800,

e ke am

— WS N S -

rotating the function selector knob.
You'll find these features in

a full line of Heavy Duty DMMs

that offer a 4% digit readout,

0.05% VDC accuracy, a 10-amp

current range, a 2000-hour battery

life, diode test, true RMS and tem-

perature measurement. All this and

a no-questions, one-year warranty.
You'll want to try one out,

of course, so drop into

your nearest elec- "

tronics distributor #*
and drop one. /

Ircdssstrizal
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SMART

LOWEST EVER

from

MEGURO

(JAPAN)

MHz Dual Trace
Oscilloscope

20

2-FREE
Probes Included

e Built-in Component Tester

e 6" Square Internal Graticule CRT
e Sensitivity: 5mV ~ 10V/divt3%

e Rise Time: 17ns or less

e Sweep Time: 0.2us ~ 0.5s/divi3%
e X-Y and Z Axis Operation

e 110/220 Volt Operatibn
e One Year Parts & Labor Warranty

35 MHz Scope/Delay Trigger $499.%
Add 12.% Per Unit for UPS & C.0.D. Charges
TO ORDER CALL COLLECT:

(213) 624-3757
Diplomat International, 453 South Spring St.,
Suite 1224 Los Angeles, CA 90013
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SEE YOUR DEALER TODAY
E FROM
BARE-HANDS TUNABLE
““NO TOOLS NEEDED"

.| HIGH PERFORMANCE ANTENNAS

ANTENNAS
-ACCESSORIES-

HERE’S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’Il

GOLDEN SERIES

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

Serving the CB and
Communications Market Since 1962.

5-YEAR REPLACEMENT WARRANTY
CIRCLE 100 ON FREE INFORMATION CARD

0 |_ ‘Firestik’ Antenna Company -—l
o | 2614 East Adams/Phoanix, AZ 85034 |
% | Name

E | Strest

oo |
E State Zip

o

@)

(m]

<

1]

(4]
[==]

NEW
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BLOCK RECEIVER, for satellite TV,
the ProStar model XR-1, features
quartz-lock frequency syn-
thesized tuning, with micro-
processor-controlled video fine
tune circuitry—specifically de-
signed to trap out terrestrial in-
terference; weatherproof DRO
(Dielectric Resonator Oscillator)
block downconverter; matrix ster-
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eo audio; dual-polarity capability
with electronic switching; full-
function infrared remote control
with random channel access; elec-
tronic TV antenna changeover, and
high video quality.

The ProStar model XR-T has a
suggested retail price of $600.00.—
Ramsey Electronics, 2575 Baird
Road, Penfield, NY 14526.

RADAR MOUNT, the Radar Ready,
attaches to any windshield with
strong suction cups, which absorb
many road jolts and vibrations.
Special release tabs allow the
Radar Ready to quickly detach
from the windshield. It is com-
pletely portable and easily trans-
ferred from vehicle to vehicle.
The Radar Ready is available in
two styles: A1, for automobiles,
mini-trucks, and mini-vans, and
T1, for RV's, full-sized trucks, and

kS . SO
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full-sized vans. Both are priced at
$19.95, plus $2.00 P&H when or-
dered from the manufacturer.—
Nob Industries, PO Box 43444, Tuc-
son, AZ 85733.

LINE-DISTURBANCE ANALYZER,
model 646-3, is designed for both
single- and three-phase circuits. It
provides four AC channels for
monitoring and recording im-
pulses, sags, surges, under-
voltages, overvoltages, and fre-
quency variations. A separate
channel monitors neutral-to-
ground voltage disturbances,
while another channel provides
time-related measurements of DC-
voltage disturbances.

The model 646-3 is designed for
pre-installation site surveys and
maintenance of computers and re-
lated peripherals, as well as power




MASTER THE NEW ELECTRONICS WITH McGRAW-HILL’S

niempo
Electmmp gc}cnlyas

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you
one every 4-6 weeks, give you a
handle on subjects like optoelec-
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It’s a
fast, efficient, and lively learning
experience...a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

With vour first
module, you
get this
solderless
breadboarding
system, You'll
use it through-
out the series to
build elec-

tronic circuits
and bring
congepts

to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

wants
an update in con-
temporary circuits...a
manager or supervisor in an electronics
Perform plant...a doctor, an engineer, a chemist

Experiments who finds electronics playing an
in Contemporary Electronics increasingly important role in your

Throughout your series, lab- work. It’s even for electronics engineers
oratory experiments reinforce every or techruc:lans. who feel their training
significant point. This needs freshening up. It’s the quickest,
essential experience ol 5 _ Most convenient,
...dynamic, hands-on e a4 - probably least
demonstrations of oo ‘© ' g _ expensive way to
theory in practice. . . | e Il et l '?_ ® doit. And the_
will help you master \ i E‘: @ \n only one that gives
principles that apply all | dEe2 = o g8, you hands-on
the way up to tomorrow’s | - Q-’l—' S - experience.
latest VLSI (Very Large g 15-Day No-Risk Trial
Scale Integrated) circuitry.

To order your first module with-
In your very first module, you’ll  out risk, send the postage-paid card

use integrated circuits to build a digital today. Examine it for 15 days under

oscillator, verifying its operation with  the terms of the order form and see

a light emitting diode (LED). You’ll how the Contemporary Electronics

learn to identify passive and active Series gets you into today’s electronics.
components, understand concepts If card has been used, write us for
common to all electronic circuits. ordering information.

For Anyone Interested in Electronics

The Contemporary Electronics w !‘ i McGraw-Hill
Series is designed for anyone from e-‘ ® Continuing Education Center
hobbyist to professional. It’s for you .‘lln ' 3939 Wisconsin Ave.
if you’re looking for new fields of a Washington, D.C. 20016
interest...if you’re a teacher who
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surveys and troubleshooting of
sensitive industrial or commercial
equipment. Disturbances that fall
outside user-selected thresholds

CIRCLE 23 ON FREE INFORMATION CARD

are recorded with full description
of all events, their magnitude, and
the exact times of occurrence. A
convenient, statistical and worst-
case summary report is also avail-
able.

The model 646-3 is priced at
$3690.00.—Dranetz Technologies,
Inc., PO Box 4019, Edison, NJ
08818-4019.

TELEPHONE-LINE TEST SET, model
96, is a lightweight, battery-oper-
ated, hand-held comprehensive
analog test set that conforms to
Bell Specifications. It is capable of
transmitting and receiving signals
to test dial-up, dedicated, or
leased 2- or 4-wire lines. The
model 96 can measure noise,
background noise, and round-trip
loss, determine AC continuity, and
test channel loss. Data can be re-
ceived with or without filters for
use in a variety of testing applica-
tions. Dial-up capability is
provided by an RJ45 jack and butt-
in studs. Connection to the line
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under test is provided by a second
RJ45 jack or two 310 jacks. Received
signal levels are displayed on a 4-
digit LCD; they are audibly
monitored on a speaker with vol-
ume control.

The model 96is housed in a plas-
tic case and comes with a leath-
erette carrying case. It is priced at
$1295.00.—International Data Sci-
ences, Inc., 7 Wellington Road, Lin-
coln, Rl 02865.

TUNER, the Deluxe Versa Tuner I,
model MFJ-949C, has a cross-nee-
dle meter that reads forward
power, reflected power, and SWR
simultaneously in ranges of 30 and
300 watts. For quick operation, no
SWR sensitivity adjustment is
needed. The model MFJ-949C
provides maximum power transfer
from your transmitter to nearly any
antenna, and can handle up to 300
watts RF output from the transmit-
ter on bands ranging from 160
through 10 meters.

The 6-position antenna switch
allows the user to feed his signal to
the antenna directly, or through
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the tuner via two different coax
lines, a random wire, a balanced
line; or the signal may be fed to a
dummy load. For connection to
balanced lines, a 1:4 balun is built
into the unit. It also includes a 50-
ohm dummy load for easy trans-
mitter tuning, 1000-volt capacitors,
and SO-239 connectors and bind-
ing posts for the balanced line,
random wire, and ground.

The model MFJ-949C is available
from the manufacturer for $149.95
(plus $5.00 S&H).—MF) Enterprises,
Incorporated, PO Box 494, Mis-
sissippi State, MS 39762.

DMM, model DM50, has 28 ranges
and features peak hold, the ability
to detect, store, and display tran-
sient voltage or current peaks

(with a minimum duration of 6
ms.) That differs from typical data-
hold functions that merely freeze
the current reading.

Ease-of-use is a key feature of
the model DM50. A single range/
function switch allows measure-
ments to be made quickly and effi-
ciently. A 3%-digit liquid-crystal
display provides high-contrast
viewing, even in bright sunlight.
Other features include 0.5% DC-
volt accuracy, 10-megohm input
impedance, diode test function,
continuity beeper, 10-amp current
range, a tilt bail, and safety-de-
signed test leads.

CIRCLE 26 ON FREE INFORMATION CARD

The model DM50 is priced at
$99.95.—Beckman Industrial Cor-
poration, 630 Puente Street, Brea,
CA 92621.

LASER PUMP, FBN marketing’s
Lase-O-Whoosh is a manually op-
erated laser pump for use in areas
where electricity is scarce or the
supply is erratic. The pump con-
sists of a heavy walled hollow glass
tube with a plunger assembly
within. At the exterior end of the
plunger rod is awooden handle by
means of which it can be moved
up and down inside the tube. A
flexible hose at the bottom of the
tube connects the device to the
laser to be pumped.

In use, the pump is taken out-
doors, preferably into bright sun-
light, and the plunger moved
vigorously up and down. This ex-
cites, or at least arouses a mild in-
terest among, the photons that
enter the tube through its trans-
parent walls and those stimulated
photons are pumped into the laser
rod through the flexible tube,

continued on page 108

ONCE AGAIN,
WE'RE EXTENDING
OUR PRODUCT LINE.

STATIC

FIELD SERVICE
KIT

Introducing the newest addition to NTE's expanding
replacement line — Aluminum Electrolytic Capacitors.
These NEV and NEH series subminiature capacitors are
designed for demanding applications requiring high
capacitance and small size, such as precision medical
electronics, automobiles and the newest personal
computers and disk drives. NTE's quality electrolytic
capacitors operate over a broad temperature range
and are available in blister pack or

bulk at your local NTE
distributor.

NTE ELECTRONICS, INC.
44 Farrand Street, Bloomfield, New Jersey 07003

ELECTROLYTIC
CAPACITORS

~

(Outside N.J.) 1-800-631-1250 « (In N.J.) 1-800-624-2624
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Regency Scanners

Bring you the Excitement of Police,
Fire, Emergency Radio, and more.

Qur radios deliver the local news.
From bank hold-ups to three
alarm fires. It's on-the-scene
action. While it's happening from
where it's happening . . . in your
neighborhood.

You can also listen to weather,
business and marine radio

calls. Plus radio telephone
conversations that offer more real
life intrigue than most soap
operas. And with our new models,
there's even more.

Unique Capabilities

Introducing two all new Regency
scanners. First, there's the
MX?7000, a 20 channel, no-crystal
unit that receives continuously
from 25 to 550 MHz and 800 MHz
to 1.2 GHz. That's right!
Continuous coverage that includes
VHF and UHF television audio,
FM Broadcast, civil and military
aircraft bands and 800 MHz
communications. Next in line is
the new MX4000. It's eight band
coverage includes standard VHF
and UHF ranges with the
important addition of 800 MHz
and aircraft bands. Both units
feature keyboard entry, a

multifunction liquid crystal
display and selectable search
frequency increments.

Practical Performance

If you don't need the 800 MHz
range coverage, Regency offers
two exciting new units. The
MZXS5000 is a 20 channel,
no-crystal scanner that receives
continuously from 25 to 550 MHz
with all the same features as the
MX7000. Then there's the 30
channel MX3000. It's digitally
synthesized so no crystals are
necessary, and the pressure
sensitive keyboard makes
programming simple. What's

CIRCLE 278 ON FREE INFORMATION CARD

more, it has a full function digital
readout, priority, search and scan
delay, dual scan speed, and a
brightness switch for day or night
operation.

At Home Or On The Road

With compact design, easy access
front panel and mounting bracket
these Regency scanners are ideal
for mobile* use. But we also
supply each radio with a plug-in
transformer and a telescoping
antenna so you can stay in touch
at home. The MX4000 even has a
rechargeable battery pack so it's
fully portable.

See your Regency Scanner
Authorized Dealer for a free
demonstration on these and other
new Regency Scanners. Or, write
Regency Electronics, 7707
Records Street, Indianapolis,

IN 46226.

eqency

ELECTRONICS, INC.®
7707 Records Street

*Mobile use subject to restriction
in certain localities.

Indianapolis, IN 46226-9989
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Teletext Decdc

Get all that you can from TV!

Decode those “hidden signals”
with this World System Teletext decoder

J. DANIEL GIFFORD

ARE YOU GETTING ENOUGH FROM TELEVI-
sion? If you're not getting teletext, then
you're not getting it all! But we’ll show
you how easy it is to build a World System
Teletext decoder that will let you tune into
a new world of information.

With this decoder, you can get—at the
touch of a button—news, sports scores,
weather forecasts, stock-market prices,
and more. Teletext is expected to become
very popular during the next few years.
But you can get in on the action now by
building your own decoder.

What is teletext?

Teletext is no longer just an experiment
in the U.S.—the FCC authorized the use
of lines 10-18 for teletext transmission in
1983. But even so, teletext has been slow
to catch on, mainly because the necessary
decoders have been very expensive But,
of course, that’s no longer a problem. This
decoder is available in kit form for under
$200.

Unlike videotext (which is an interac-
tive system requiring phone lines or a two-
way cable-TV net for operation), teletext
is a one-way data transmission system that
is sent out as part of a TV signal, whether
that signal is sent out via satellite, cable,
or regular broadcast TV. And best of all,
it's available free of charge to viewers—
advertisers will eventually pick up the tab
for this service.

Teletext services

Although teletext services are in their
infancy in the U.S., there are a number of
systems operating right now, and one or
more should be available to you no matter
where you live. As we'll soon see,
however, if you have cable TV or a TVRO
dish, your chances of having a service
available increases dramatically.

If you don’t have cable or a TVRO, you
may not be out of luck. One of the largest
broadcast-TV services is the agri-
culturally-oriented Infotext service, pro-
duced by the University of Wisconsin and
available on television stations throughout
that state. Close behind is the general-
interest Electra service produced by Taft
Broadcasting of Cincinnati, available
there on WKRC, Channel 12; the similar
Keyfax service on WFLEF, Channel 32 in
Chicago; and the Metrotext service on
KTTV, Channel 11, in Los Angeles.

Electra is the current giant of the tele-
text world in the U.S. because, in addition
to being broadcast in the cincinnati area, it
is also linked by Satellite Syndicated Sys-
tems to Superstation WTBS-Atlanta and
SPN. That makes Electra (a 100-page
magazine that contains fast-breaking
news, sports scores, headlines, and statis-
tics, financial information, and features
such as weather, a trivia page, and a sports
quiz) available to over 9,000 cable-TV
systems serving some 32 million homes,
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plus an unknown number of TVRO
OWNeErs.

In addition to simply connecting Elec-
ira to WTBS and SPN, Satellite Syndi-
cated Systems also produces a teletext
magazine of their own called Cabletext.
Cabletext is a business-oriented service
with 11 pages of NYSE, AMEX, and OTC
stock prices, delayed by as little as 15
minutes, plus a long “rolling page” of
other stock information and business
headlines. Both Cabletext and Electra are
available on WTBS and SPN simulta-
neously. Electra on pages 100 to 199, and
Cabletext on pages 201-212.

In addition to the services we have
mentioned. a number of others services
and test programs have been or are avail-
able from the networks and some local
broadcasters. CBS, for example, has had
a service called Extravision for some
time. and the public TV station WGBH-
Boston had a service for a while. but nei-
ther used the World System Teletext stan-
dard. Instead, both used the NABTS
(North American Basic Teletext Specifica-
tion) system, which requires an expensive
decoder. While the capabilities of
NABTS teletext are more powerful than
those of World System Teletext, the ex-
pense of the decoders has kept it from
becoming popular. NBC, which had been
broadcasting a NABTS service for almost
2 years, discontinued its participation in
teletext service in early 1985. The reason
given was that teletext technology for the
consumer—namely the availability of af-
fordable decoder—had not progressed as
quickly as had been anticipated, and that
there was little chance of affordable
NABTS decoders becoming available in
the foreseeable future.

How teletext works

Teletext text and graphics are transmit-
ted as digital data squeezed into a broad-
cast television signal in the VBI. or
Vertical Blanking /nterval (which is the
time at the end of each television field
when the cathode-ray beam is cut off
while it returns to start the next field.)

You can see the VBI as a black bar
when the picture rolls vertically. And by
looking at the VBI, you can see if a par-
ticular TV signal is carrying teletext data.
Of course, you won't be able to see the
actual teletext data in a readable form, but
you can see the presence of teletext by
rolling the TV picture until you can see
the VBI. If it's smooth and steady, there’s
no teletext. Butifteletext data are present,
you will see—as you can in Fig. |—sever-
al lines of dancing white dots in the VBI.

Teletext isn’t the only information that
the VBI is used to transmit. Other uses for
the VBI include closed-caption informa-
tion (which is another form of teletext),
VIR (Vertical Interval Reference) auto-
matic color-balance information. and
VITS (Vertical Interval Test Signal)

TELETEXT
DATA

VERTICAL
BB > BLANKING

S = et b INTERVAL

---l-&‘L

FIG. 1—YOU NEED A DECODER to view teletext,
but not to detect the presence of teletext, which
can be clearly seen in a TV signal’s VBI.

broadcast test data.

Teletext is sent as an endless loop of
“*pages.”’ The data for the pages are trans-
mitted serially at the rate of 13,500 bits
per second per VBI line used. The total
rate of transmission, therefore, is depen-
dent on the number of lines (up to 8) used
to transmit the data.

At the user end, a decoder is used to
convert the teletext data to a regular video
signal that can be displayed on a TV
screen. Any of the pages in the loop can
be accessed at random. However, because
of the endless-loop format, it takes time
for each page to come around in the loop.
The rate averages about 1.75 pages per
second per VBI line used. So there is a
slight delay between the time the page
number is entered and the time that page
appears on the screen. That imposes a
practical limit to the number of pages a
teletext service (or magazine) can offer.
Most teletext services offer from 100 to
200 pages, which translates to an average
delay of about 4 seconds. Some pages,
such as indexes, are transmitted more than
once within the loop so that they will
come up faster.

Set-top decoders—whether NABTS or
World System Teletext—have been ex-
pensive because the market for them has
so far been small. Also. a decoder must
incorporate a complete VHF/UHF tuner
circuit. So if you wanted to receive tele-
text without going broke, you've been out
of luck—until now.

The only compromise this $200 de-
coder makes is that it does not have a
built-in tuner. As you can see from the
block diagram of the decoder in Fig. 2,
you'll need an outboard source of com-
posite video. Some likely sources are a
VCR, a component-TV tuner, or a satel-
lite TV receiver. (Many newer TV’s even
have composite outputs from the tuner, as
well as direct video and audio inputs.
With such a TV, no separate tuner would
be necessary.) If you don’t have a source
of composite signals, you could use this
decoder by tapping the appropriate points
inside your TV. We will not discuss how
to do that here, except to say that if you are
not sure of what you're doing, don’t even
attempt it—it could be dangerous.

The decoder has two sets of outputs:
composite video and audio jacks for con-
nection to a monitor or a direct-input TV,
and a Channel 3 or 4 RF output for con-
nection to a TV's regular antenna input.

The heart of the decoder is a VM6780-2
teletext decoder module manufactured by
Mullard Limited of Britain, one of the
oldest and foremost manufacturers of tele-
text IC’s and equipment. A block diagram
of the module is shown in Fig. 3. The
module contains 5 special-purpose IC’s
developed by Mullard, along with two
2114 RAM IC’s that store the data for the
current page. Although the module comes
preassembled and is, for all practical pur-
poses, an oversized 29-pin IC, a brief
discussion of its operation is in order.

The module is connected to its input,

REMOTE
CONTROL
RECEIVER
REMOTE
CONTROL PON
TRANSMITTER
POWER EoN
SUPPLY 05
RE
117 VAC vy ) ! RE
- = = = ¥ auT
= P PLs i Lo
MULLARD BL | sienaL | =
J VMb780/2 REB1G SWITCHING | J3
VIDEQ TELETEXT NTSC frvipl ™ anp ansEu
IN GIBED DECODER CONVERTER MODULATOR| “0UT
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% BUFFER [~ {PU! DOULE S ots r 9
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FIG. 2—THE TELETEXT DECODER BLOCK DIAGRAM. To make the Mullard decoder module a com-
plete set-top decoder, you need to add a power supply, video and audio buffers, and an RGB-to NTSC
converter so that it can be used with U.S. TV’s. A signal switcher and modulator are needed so that
both TV pictures and teletext data can be displayed at the same time.



need to do is add a power supply, video

SAA5010/12 and audio input buffers, a remote-control
EEER / \‘ . . = . a
mamn | & REMOTE  |— circuit, an RGB-composite video en-
LU RECEIVER coder, and a video switching and output
ESQHT%T(;L circuit. We'll look at each of those circuits
COMPoSITE _ TRANSMITTER separately. :
e e Sl e ] The schematic for the power supply is
(28VP-P) | [spnsoa0 ] 247 [sansors 2] VM6780/2 | shown in Fig. 5. The supply has a con-
O———Hieas | “GALA < TAC CONTROL : ventional design that uses LM7805T and
{ : ADDR | 2 LM78I2T regulators to produce the +5
1 —" and + 12 outputs that are required by the
; DATA : < rest of the decoder circuit. Since those
1 o regulators must be able to supply about
]I ADDR/ ADDR 2Ma(2) DATA | ¢ pAs050 ! 8 2_50 mil‘liamps each, you must use heat-
\ TIMING| RAM g 0 s sinks with them.
" | ¥ The audio buffer (Fig. 6) and video
| —}-——o buffer (Fig. 7) are also conventional in
1 | BLANKING designA Their primary purpose is to
| TIMING _ | SAA5025D [~ TIMING 7 | provu_:le s:gnals of the proper Ievql aqd
| ITc | polarity to the module and output circuit-
R L T s e A T J' ry. They also protect the decoder against

FIG. 3—THE DECODER MODULE contains all the actual teletext decoding circuitry. This simplified
block diagram does not show many of the specialized control outputs of the module.

FIG. ——THE TELETEXT DECODER MODULE
comes pre-assembled from Mullard Limited of
Britain.

output, and control circuitry by 29 pins
that are arranged as four connectors,
which can be seen in the photo of the
module in Fig. 4. A 2.8 volt p-p com-
posite-video signal is sent first to the
SAAS5030 Video Input Processor (VIP)
IC, which locks onto the timing signals of
the video signal and extracts the teletext
data from the VBI. The data are sent to the
module’s master control IC, the
SAAS5040B Teletext Acquisition and
Control (TAC) IC. The TAC separates the
character data from the address data and
stores each character in its correct place in
RAM. Almost all functions of the module
are controlled by the TAC, which. in turn,
is controlled by an external remote-con-
trol input.

Because the teletext chip set was origi-
nally developed for 625-line, PAL-stan-
dard TV, the data from the VIP must be
modified slightly before they are sent to
the TAC. That’s done by the SAA5045
Gearing and Address Logic Array
(GALA) IC.

Once the data are stored in the two

RAM IC’s, they are read out by the
SAAS050 Teletext Read-Only Memory
(TROM) 1IC, which produces an RGB
video signal from the data. All timing
information and signals for the module
are produced by the fifth IC, the
SAAS5025D TIming Chain (TIC).

In addition to the RGB outputs, the

“Mullard module has several specialized

outputs that are used to simplify its inter-
face to a TV or other outlying circuitry,
Only two of those, After Hours Sync
(AHS) and Picture ON (PON) are used in
this decoder.

The decoder circuit

The Mullard module was developed
primarily to be used in “teletext-ready”
TV sets. But as we saw in the block di-
agram in Fig. 2, it can be used as the heart
of an excellent set-top decoder. All we

excessive input voltages. Note that the
AUDIO IN and AuDIO OUT jacks are simply
connected together to form a built-in *Y"
connector; that simplifies hookup to some
tuner/monitor combinations. The audio
signal plays no part in the decoder’s oper-
ation. (Remember—the teletext informa-
tion is transmitted in the vertical-blanking
interval.) However, an audio input is
provided so that it can be modulated on
the RF output. If the decoder’s composite
video output is used instead, the audio
connection can be made directly from the
tuner to the monitor.

One very convenient feature of the de-
coder 1is that it offers wireless (infrared)
remote control. The schematics for the
remote-control transmitter and receiver
are shown in Fig. 8.

The transmitter circuit is based around
the Signetics SAA5000 transmitter-en-
coder IC. The SAAS5000 requires very few
external components—all that’s needed
for the keyboard are normally open push-
button switches and pull-down resistors.

D1 D4
_J | Ic6 g +12V
% = LM7812T :
v L = D27203 [+ C it
= D1—D4 3
15VAC/IA 1N3001 ggguuF ) f:;*"
l2sv. |~ TANT
: | vier o +5c\‘;
J_ LM78051
C
. CoBFR C0A

2200.F

24k

c29
16V 0. 6.3V
TA|

FIG. 5—THE POWER SUPPLY for the decoder uses a conventional design. Note that heat sinks are
needed for the regulators, which must supply about 250 milliamps each. The power switch used in the

prototype had a built-in pilot lamp.
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All the decoding is handled inside the IC.
The output circuit is also simple. The R-C
network (R59 and C37) that is connected
to pins 2 and 3 determines the output bit
rate.

The output at pin 16 is a 24-bit serial

FIG. 6—THE AUDIO BUFFER. Note that decoder
has no need for audio, so the input goes straight
through to the output. However the sound is
modulated for the RF output of the decoder. The
Pon signal is used to blank the sound when the
decoder is in its teletext mode.

All resistors V4 watt, 5%, unless other-
wise noted. _

R1—4.7 ohms, %2 watt

R2-R4, R6, R10, R14-R16, R37, R38,
R60, R62—10,000 ohms

R5, R34—100 ohms

R7, R8—470 ohms

R9—27,000 ohms

Ri1—1 megohm

Ri2, R32, R40—1500 chms

R13, R24, R48, R49—4700 ohms

R17, R26, R28—2200 ohms

R18—3300 ohms

R19—R23, R66, R71—1000 ohms

R25—10 megohms

R27—56,000 ohms

R29—120 ohms

R30—82 ohms

R31—15,000 ohms

R33—220 ohms

R35. R46—2700 ohms

R36, R43—68 ohms

R39—180 ohms, ' watt

R41,R42—2400 ohms

R44, R53-R58—33,000 ohms

R45—1800 ohms

R47-—47 000 ohms

R50—270,000 ohms

R51—1000 ohms, trimmer potentiometer

R52—50,000 ohms trimmer potentiome-
ter

R59—220,000 ohms

R61—560 ohms

R63—47 ohms

R64—27 ohms

R65—2.2 ohms, = watt

R67—22 ohms

R68—150,000 ohms

R69—100,000 ohms

R70—6800 ohms

Capacitors

C1—100 pF, 16V electrolytic

C2-C4, C7. C8, Ci16, C17, C24, C286,
C29—0.1 pF, ceramic disc

code. The output pulses are differentiated
by R6l, R62, and C40. The negative-
going spikes are inverted by Q12 and ap-
plied to the base of Q13 through R63. In
turn. Q2 turns on the two infrared LED’s.
Capacitor C39 is included in the circuit to
store the energy needed for the high-cur-
rent pulses.

The transmitter is handheld, and can be
powered directly by a 9-volt battery. Zener
diode D6 reduces the battery voltage to

FIG. 7—THE VIDEO BUFFER. The buffered signal is sent to the video switch for TV display and to the

module for teletext decoding of the VBI data.

PARTS LIST
C5—33 pF, ceramic disc
C6, C38, C41, C43, C45—10 F, 16 volts,
~ tantalum
C9, C20—100 pF, ceramic disc
_G10—-G12——-15 uF, 16 volts, tantalum
C13—47 pF, ceramic disc
C14, C23, C40 —0.001 1F, ceramic disc
C15, C18—0 01 wF, ceramic disc
C19—10 pF, ceramic disc
C21—5-70 pF, trimmer capacitor
C22—not used
C25, C28—2200 pF, 25 volts, electrolytic
C27, C30, C31—22 pF, 16 volts, tantalum
€32, C33—33 pF, 10 volts, tantalum
C34—0.027 uF, dipped mylar
€35—1 pF, 16 voits, tantalum:
C36—0.47 uF, 16 volts, tantalum
'C37—270 pF, ceramic disc
C39—330 wF. 16 volts, electrolytic
C42—0.0033 p.F, ceramic disc
C44—0.047 pF, ceramic disc
C46, C47—47F, 16 volts, electrolytic
Semiconductors
IC1—SAA5010 remote-control receiver
IC2—CDA4013B dual D-type flip-flop
IC3—74HCOO high-speed CMOS quad
NAND.
IC4—MC1377 RGB-NTSC/PAL Video
Encoder
1C5—CD40668B quad analog switch
IC6—LM7812T regulator, 12 volis
IC7—LM7805T regulator, 5 volts
Q1-Q3, Q7-Q9, Q11—BC548 (2N2222A)
Q4—QG Q10, Q12—BC558 (2N3906)
Q13—2N2094
D1-D4—1N4001, 50 PIV, 1 amp rectifier
D5—1N4735 6.2 volts, 1 walt, Zener
D6—3.3 volts, Zener
D7—1N4148
D8—BPW50 infrared photodiode
LED1, LED2—LD271 infrared LED
LED3—standard, red
Other components
Li—chroma coil (TOKO16NNF/10624AG)

about 6 volts, which the SAAS000 re-
quires.

The front end of the remote control re-
ceiver is also shown in Fig. 8. That circuit
is not contained on the main board of the
teletext decoder, and it does not decode
any of the signals it receives. It merely
amplifies them to a level that is required
by the decoder IC on the Mullard decoder
module.

Photodiode D8 is biased by ICY. The

L2—400 nS delay line
L3—5mH

51—SPST push-on/push-off, illuminated

S2—SPST miniature slide

$3-823—SPST normaily open pushbut-
ton

T1—117 volts to 15 volts, center tapped,
1A transformer

XTALI—3.579545 MHz

'RF modulator—Astec UM1285-8 RF vid-
eo modulator

‘Module— Mullard VM6780-2 teletext de-

coder module
Miscellaneous: Case, power cord, strain
relief, ribbon cable and connector plugs
(4, 6,9, and 10-pin), Mullard module, RCA
jack, 5-pin DIN socket, clip-on heatsinks,
IC sockets, hardware, heatshrink tubing,

‘etc.

A complete kit of parts (No. K-6315),
including PC board, case, and all
parts—except those for the wireless
remote control circuit in Fig. 8 (a wired

‘remote control unit is substituted—is
“available for $199.00 plus $10.00 ship-

ping from Dick Smith Electronics, Inc.,
P.O. Box 8021, Redwood City, CA
94063; 800-332-5373 (orders)
415-368-8844 (inquiries). The following
parts are also available separately:
Case (No. H-2507), $12.95; Transformer
T1 (No. M2155), $5.95; PC board
(H-7001) $29.95; IC1 (No. Z-6900),
$12.95; IC4 (No. Z-2500), $1.90; XTAL1
(K-6031), $1.19; L1 (No. L-0521), $1. 50;

L2 (No. L-0520), $4.95.

A complete kit of parts for the infrared
remote control (No. K-3425) is available

for $34.95 plus $2.75 shipping.

California residents must add 6.5%
sales tax. Orders outside U.S. must in-
clude U.S. funds and add 15% of mer-
chandlsa total for shipping.



FIG. 3—THE WIRELESS REMOTE CIRCUIT controls all the functions of the decoder except power. IC8

handles all the keyboard-decoding and code generation functions for the transmitter. The front end of
the receiver circuit is shown inside the dashed box.

FIG. 9—THE REMOTE CONTROL DECODING CIRCUIT. IC1 decodes the signals that are sent from the
receiver front-end to pin 22. It sends back a “message-received” signal on pin 16. IC2 provides a 2400
Hz signal that can be used to drive a piezoelectric transducer for an audible signal that a message has
been received.

gain of the IC is determined by the ratio of
the impedance at pin 3 to that at pin 6. The
tuned circuit connected to pin 3 is reso-
nant at the transmitter’s frequency.

The preamplifier IC also limits and
level-shifts the output of the preamplifier
stage to reduce the effects of noise and
poor transmission conditions. The IC also
contains a peak detector that extracts the
data from the bit stream and sends it out
on pin 1. Note that LED3, which lights to
acknowledge the receipt of a message, is
not part of the preamplifier circuit.
However, it’s shown with the preamp be-
cause it is also mounted off the main
board.

Other than power and ground, there are
two connections from the preamp to the
main board. One is the message-received
signal from the Mullard module, and the
other is the serial control data that are sent
to the module’s remote-control decoder
circuit, which is shown in Fig. 9.

The heart of the decoder is ICI, the
SAAS5010/5012 remote control receiver.
‘We won't discuss the control format here
except to say that the system uses a dou-
bly-redundant 24-bit data stream for each
command, making it virtually error-proof.
We will cover the various commands in
detail next time.

One of the ICI’s control frequencies is
divided down by IC2, a 4013 dual flip-
flop, and the resulting 2400 Hz tone can
be sent to a transducer to provide an audi-
ble message-received signal.

Next time, we'll finish up with the cir-
cuit and show you how to build the unit.

R-E
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Telephone Line Tester

HERB FRIEDMAN

Beat the telephone service guessing game with this simple

EVER SINCE THE BREAKUP OF AT&T, THE
odds of getting a telephone circuit re-
paired on the first attempt are only 50-50.
The problem is that now the telephone
lines are the responsibility of your local
telephone company, while the receiver it-
self is the responsibility of its supplier,
most often AT&T. If you contact the sup-
plier, and the problem is not in the tele-
phone, they won’t help you. Similarly, if
you call the local telephone company, and
the problem is in the telephone, you are
also out of luck. But this time there’s a
kicker—you can be billed $50.00 or more
for a *“service™ call. And you still won’t
have a working phone.

One of the ways to avoid playing the
telephone-service guessing game, and
thus any unnecessary and unconscionable
service charges, is to first, conduct your
own line tests, using the telephone-line
tester shown in Fig. 1. If the telephone line
passes its tests, any problems must be the
fault of the receiver itself. If the line
doesn’t pass its tests, you can call in the
local telephone company secure in the
knowledge they won’t—or can’t—stick
you for a service charge.

The telephone-line tester is intended for
the commonly used modular connector
system. To use the device you simply un-
plug the telephone from its modular con-
nector and substitute the tester’s con-
nector. It for some reason you want both
the tester and telephone to be simulta-

yet effective telephone-line tester.

neously connected, you can use a Y-
adapter at the modular jack. If the tele-
phone uses the older 4-pin “*block™ con-
nector, you can use a modular-to-4 pin
block adapter; those are available in both
single and Y versions.

What it tests

The telephone-line tester checks the
operating parameters of the telephone
company’s wiring at the modular con-
nector. That includes the open circuit or
*on-hook” line voltage: the *“*loop™ volt-
age, which is the line voltage when the
telephone is off hook (when the handset is
lifted from its cradle); the ringer voltage,
and the polarity of the line. The telephone
line’s voltage conditions are indicated by
a meter, and the polarity of the line con-
nections is indicated by an LED.

Normally, polarity is not a problem be-
cause most standard telephones will work
regardless of the polarity of the DC volt-
age on the telephone line. (The purchase
of any telephone that is polarity sensitive
should be seriously questioned.)
However, reversed line polarity can inter-
fere with certain kinds of switching equip-
ment, in particular, some of the low-cost
conference and multi-use switchers, so
we’ve provided for that test.

The voltage-level on telephone circuits
is 48-volts DC. The wires in the telephone
cables are color-coded, with the green
wire being the positive side, and the red

wire being the negative side. When there
is no load on the line, that is, when all
telephones in your home or office are on
hook, the measured voltage at your tele-
phone’s modular connector should be
greater than 40-volts DC, give or take a
smidgen.

Depending on your particular tele-
phone’s repeat coil, your telephone will
represent a DC load resistance of approx-
imately 190 to 250 ohms when it goes off
hook, meaning the handset is lifted from
the cradle. Since there is resistance in the
wiring between the central office and your
telephone, there will be a substantial drop
in voltage when your telephone goes off
hook. At that time, the voltage at the mod-
ular jack might be as low as 5-volts DC.
(A Bell System instrument, such as one of
the 500 series of telephones, will work
even if the line voltage approaches zero
volts.) For conventional service a loop
voltage of 5 or higher is considered ac-
ceptable.

A telephone is made to ring by super-
imposing a 90-volt, 20-Hz signal on the
line. Since a telephone ringer is always
connected across the line it represents a
continuous AC load on the line. Thus,
once again there will be a drop caused by
the resistance in the wires between the
central office and your phone. A 45-volt
RMS equivalent voltage at your telephone
is considered acceptable, although 40
volts is sufficient to ring the phone.
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FIG. 1—BY PREVENTING UNNECESSARY SERVICE CALLS, this simple yet effective circuit can save

you quite a bit of money.

FIG. 2—THE SMALL PC BOARD can be secured
to the front panel of the cabinet via S1's mount-
ing nut. The board shown here is the author's
prototype.

How it works

The telephone-line tester shown in Fig.
| is connected to the telephone line
through modular connector P1. Although
a conventional telephone modular-plug
has four connectors, the tester uses only
the two inside ones—the red and the
green. The yellow and black connectors
are not used for normal, single-instru-

ment, two-wire service. Since the tester’s
LED polarity indicator is always con-
nected when the tester is plugged in, the
instant the unit is connected you will have
an indication of the polarity. If it is cor-
rect—that is, if the green wire is the
positive side—and the red wire is the
negative side, nothing will happen. If the
situation is reversed, the LED will light.

With switch S1 set for LINE/RING, both
Sl-a and SI-b are open and the meter
indicates the condition of the line-voltage.
Any line voltage reading in the LINE Ok
range (more on the meter in a moment)
indicates a line voltage higher than 40-
volts DC. If the telephone is caused to
ring, either by using a ringback number or
by dialing from another phone, the meter
will indicate RING OK, and the LED will
pulse (indicating AC), if the ringing volt-
age/current is correct. The actual position

k—z-m JNCHES;P{

FIG. 3—BECAUSE OF IT'S SMALL SIZE and relative simplicity, the foil pattern for the telephone-line
tester is shown here.

of the meter’s pointer depends on how
many ringers are connected across the
line. (Three or more of the old-fashioned
ringers can excessively load the ringing
voltage if the local telephone company
has not corrected for your ringer load.)

When S1 is closed the voltage range of
the meter is changed and a nominal load
resistance of 230 ohms (R5 and R6) is
connected across the line to emulate the
off hook load of the telephone. If the
meter indicates LooP Ok, you can be cer-
tain that you have sufficient loop voltage
for satisfactory telephone operation. If
you place another load on the line, per-
haps by taking an extension telephone off
hook, the meter reading will almost invar-
iably drop below the Loor ok range. That
is perfectly normal; the line is operating
properly when a single loop load results in
a Loor ok meter reading. That, by the
way, is how to test telephones for proper
connection. If lifting the handset causes
the meter reading to drop, you can at least
be certain that the telephone’s hook
switch is working and that the repeat coil
is connected to the line.

Building the unit

The unitis assembled on the metal front
panel of a 158 X 2% X 5%-inch plastic
utility box. Except for the meter, all com-
ponents are installed on a 2 X 2-inch
printed circuit board that is self-mounting
to the panel through SI’s mounting nut
(see Fig. 2). An appropriate foil pattern for
this project is shown in Fig. 3; the parts-
placement diagram for that board is
shown in Fig. 4. Note that the size of the
PC board and its layout aren’t really crit-
ical as long as the board fits inside the
cabinet without interfering with the in-
stallation of the meter or the cabinet’s
internal panel-support posts.

While it is usually best to make circuit
boards using the photographic method,
because of its small size, this board is an
exception. It is probably best to do this
layout by hand, using resist tape and resist
donuts. That’s because the board’s small
size and relative simplicity make the pho-
tographic method too expensive to justify.
That’s why we’ve shown the layout here,
rather than in our PC service section as
usual.

There's just one catch to that—very
thin resist tape is getting harder to find in
stores all the time. If you can’t find the
proper tape, we suggest you replace the
trace that sweeps around the S1 contacts
with a length of No. 24 or No. 26 solid
insulated wire. That substitution has been
made in the author’s prototype to show
you the proper routing of the wire. See
Fig. 2.

Potentiometers R2 and R3 are installed
on the foil side of the board so that they

9861 TIHdV
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FIG. 4—PARTS-PLACEMENT DIAGRAM for the
telephone-line tester. The foil pattern can be
found in our PC service section, elsewhere in
this issue.
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FIG. 5—IF YOU WANT to dress-up the meter, a
new scale, similar to the one shown here, can be
made. If you choose to do that, be sure that the
LINE OK and Loop ok reference lines fall at the 0.3
mA mark; the RiNG ok range begins at 0.4 mA.

can be accessed without dismantling the
project. All other components are
mounted conventionally on the **compo-
nent”’ side of the PC-board. To ensure that
the LED passes through the panel when
the printed-circuit assembly is installed,
position the LED so that there is 7&-inch
between the printed circuit board and the
bottom of the LED before you solder its
leads. When the assembly is secured with
S1’s mounting nut, ¥4 to ¥4 of the LED will
protrude through the front panel.

You might be tempted to substitute a
single 230-ohm resistor for RS and R6.
Don’tdo that! The loop load must be rated
for 1 watt, and that is most easily accom-
plished by using two parallel-connected
half-watt standard-value resistors.

Meter M1 in our project is a 0—1-mA
DC meter; those are available from almost
any electronics supplier. If you want to
dress up your project, you can create a
meter scale similar to the one shown in
Fig. 5. If you do that, the LINE ok and
Loop ok ranges should begin at 0.3 mA.
The rRING Ok range should begin at 0.4
mA. Once you've drawn the scale, re-
move the meter’s plastic cover. Then, tak-
ing care not to bend or otherwise damage
the meter’s needle, glue the new scale in
place.

The modular connecting cord can be
salvaged from some old telephone gear, or
you can get a replacement cord at your
local telephone store. With rare excep-
tions, the cord will have four wires; you
will use only the green and red ones, as

previously mentioned. Cut the cord to the
length you want and then carefully trim
the insulation from the free end of the
green and red wires. Those of you who
haven’t worked with old headsets or tele-
phone equipment are in for a surprise,
because the wires will appear to be a
strand of copper wound around a cotton,
polyester or silk thread. That’s exactly

FIG. 6—THE COMPLETED PC board is shown
here.

what it is. That type of wire is called
“Litz” wire; it is very flexible, but it is
almost impossible to solder because the
fibers actually burn up before the connec-
tion is made. To install the Litz wires on
the printed-circuit board, lightly tin the
wire using a low-wattage (about 25 watts)
soldering iron. Then clip off the very end
of the wire so there’s no loose strand and
pass the wire(s) through its hole in the
printed-circuit board. Fold the wire flat
against the foil and then quickly solder it
in place. If you use too large an iron, or
too much heat (you keep the iron on the
connection too long), the wire will burn
up (turn black) and you’ll have to repeat
the whole thing until the Litz wires are
properly soldered to the printed-circuit
foils.

Once you've assembled the board (see
Fig. 6), install the meter in the panel,
solder the two pieces of wire that will be
used to connect the circuit and the meter
to the PC board, and then secure the
printed-circuit board to the panel, using
S1’s mounting nut. Finally, connect the
free ends of the wire you previously in-
stalled to the meter; be sure to observe the
proper meter polarity. To prevent the mod-
ular cord from eventually breaking at the
soldered Litz-wire connections, secure
the cord with a plastic cable clamp at one
of the meter’s mounting screws.

Calibration

Set R2 and R3 to about mid-range, set
S1 to the LINE/RING position and then con-
nect a small variable DC power source
across the telephone line input. Adjust the
power supply for about 40-volts DC and
see if the LED turns on. If it does the
power supply connections are reversed. If
it does not turn on, check its operation by
reversing the power connections. If the

PARTS LIST

R1—4700 ohms, V4 watt, 5%

R2—10,000 ohms, trimmer potentiome-
ter.

R3—50,000 ohms, trimmer potentiome-
ter.

R4—100,000 ohms, Y watt, 5%

R5, R6—470 ohms, 2 watt, 5%

D1-D5—1N4003 silicon diode

LED1—jumbo red LED

M1—0—1-mA DC panel meter

S1—DPST, miniature, PC mount

P1—Modular telephone connector.

Miscellaneous—Cabinet, PC board,

wire, solder, etc. ]

LED still doesn’t turn on you have proba-
bly made a wiring error. Once you've de-
termined that the polarity indicator is
working normally, return the power-sup-
ply connections to normal (LED off).
Next, set the power supply to 5-volts
DC, flip Sl to the Loopr position, and
adjust R2 until the meter’s needle moves
to the LoopP ok reference line (reads 0.3
mA). Next, flip SI back to the LINE/RING
position, adjust the power supply for 40-
volts DC, and adjust R3 until the meter
pointer is on the LINE ok reference line.

Testing the line

To test a telephone line simply set S1 to
the LINE/RING position and connect the
tester to the telephone line. If the LED
lights, the telephone company’s wiring to
the connector is reversed (it does happen).
Note the meter reading—the pointer
should rest anywhere in the ok range (read
0.3 mA or greater). Next, flip S1 to the
LOOP position; again, the meter should
read in the ok area. Finally, once again set
Sl to the LINE/RING position and cause the
line to ring (perhaps by dialing from an-
other phone). The meter should read in the
RING OK range (greater than 0.4 mA) and
the LED should blink because the voltage
applied to the polarity-tester circuit is AC.
If any of the tests produces anything but
the expected results, the problem most
likely lies in the telephone lines rather
than in the phone itself.

If you want to check out extension tele-
phones, set S1 for a Loor test and then lift
the handset of any phone; the meter
should indicate less than the ok reading
when the telephone goes off hook. As we
said earlier, that is normal and shows that
the telephone is at least connected to the
line.

The telephone-line tester we've de-
scribed is limited: it can not tell you pre-
cisely what’s wrong with your telephone
service. But it can at least tell you roughly
where the trouble lies, and hence who to
call to have repairs done. Considering the
high cost of an unnecessary service call,
that puts you way ahead in the game. R-E
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Are gravitational waves the source of noise in electronic devices?
The author believes so, and describes a simple circuit to detect the waves.

EINSTEIN PREDICTED THE EXISTENCE OF
gravity waves—the counterpart of light
and radio waves—many years ago.
However, he predicted the existence of
quadrature-type gravity waves. Unfor-
tunately, no one has been able to detect
quadrature-type gravity waves.

Consequently, the author developed,
over the years, a new cosmology, or theo-
ry of the universe, in which monopole
gravity waves are predicted. The author’s
theory does not preclude the existence of
Einsteinian gravity waves, but they are
viewed as being extremely weak, very
long in wavelength, and therefore very
difficult to detect unequivocally. Monop-
ole signals, however, are relatively strong,
so they are much more easily detected.

Monopole gravity waves have been de-
tected for many years; it’s just that we're
used to calling them 1/f**noise™ signals or
flicker noise. Those noise signals can be
seen in low-frequency electronic circuits.
More recently, such signals have been
called Microwave Background Radiation
signals (MBR); most scientists believe
that to be a relic of the so-called “big-
bang™ that created the universe.

GREGORY HODOWANEC

In the author’s cosmology, the universe
is considered to be a finite, spherical,
closed system; in other words, it is a black
body. Monopole gravity waves ‘‘propa-
gate” any distance in Planck time, which
is about 1044 seconds; hence, their
effects appear everywhere almost in-
stantaneously. The sum total of back-
ground flux in the universe gives rise to
the observed microwave background tem-
perature, in our universe, of about 3°K.

Sources of monopole gravity waves in-
clude commmon astrophysical phe-
nomena like supernovas, novas, star-
quakes, etc., as well as earthly
phenomena like earthquakes, core move-
ments, etc. Those sorts of cosmic and
earthly events cause detectable temporary
variations in the amount of gravitational-

The author has developed a new cos-
mology that predicts the existance of a
new type of gravitational signal. We are
publishing the results of some of his ex-
periments that back up his theories in the
hope that it will foster experimentation as
well as alternate explanations for his re-

sults.

impulse radiation present in the universe.

Novas, especially supernovas (which
are large exploding stars), are very effec-
tive generators of oscillatory monopole
gravity waves. Those signals have a Gaus-
sian waveshape and a lifetime of only a
few tens of milliseconds. They can readily
impart a portion of their energy to free
particles like molecules, atoms, and elec-
trons,

The background flux, in general, is fair-
ly constant. Variations in the background
flux are caused by the movements of large
mass concentrations like galaxies, super-
galaxies, and black holes. Those move-
ments create gravitational “shadows,”
analogous to optical shadows. When the
Earth-moon-sun alignment is just right,
the gravitational shadow of a small, high-
ly concentrated mass—a black hole, for
example—can be detected and tracked
from the Earth. So, keeping those facts in
mind, let’s look at several practical meth-
ods of detecting gravitational energy.

Electrons and capacitors

As stated above, gravity-wave energy
can be imparted to ordinary objects. Of
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special interest to us are the loosely-bound
electrons in ordinary capacitors. Perhaps
you have wondered how a discharged
high-valued electrolytic capacitor (say
1000 wF at 35 volts) can develop a charge
even though it is disconnected from an
electrical circuit.

While some of that charging could be
attributed to a chemical reaction in the
capacitor, I believe that much of it is
caused by gravity-wave impulses bathing
the capacitor at all times. And the means
by which gravity waves transfer energy is
similar to another means of energy trans-
fer that is well known to readers of Radio-
Electronics: the electric field.

As shown in Fig. 1-a, the presence of a
large mass near the plates of a capacitor
causes a polarized alignment of the mole-
cules in the capacitor, as though an exter-
nal DC voltage had been applied to the
capacitor, as shown in Fig. 1-b.

You can verify that yourself: Drop a
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FIG. 1—A CAPACITOR CAN BE CHARGED by
a gravitational impulse (a), just as it may by
aDC voltage (b).
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FIG. 2—A BASIC GRAVITY-WAVE DETECTOR is
very simple. The charge build-up on capacitor
C1due to gravity-wave impulses is amplified by
IC1 for output.
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FIG. 3—DISPLAY OF GRAVITY-WAVE SIGNALS from the circuit in Fig. 2 reveals 1/ff signals (a) and

amplitude-modulated astrophysical events (a).
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FIG. 4—A BUFFERED OUTPUT STAGE makes
the gravity-wave detector easier to use.

fully-dischaged 1000-pF, 35-volt elec-
trolytic capacitor broadside on a hard sur-
face from a height of two or three feet.
Then measure the voltage across the ca-
pacitor with a high-impedance voltmeter.
You will find a voltage of about 10 to 50
mV. Drop the capacitor several times on
opposite sides, don’t let it bounce, and
note how charge builds up to a saturation
level that may be as high as one volt.

In that experiment, the energy of free-
fall is converted to polarization energy in
the capacitor. The loosely-bound elec-
trons are literally ““jarred” into new polar-
ization positions. In a similar manner,
graviational impulses from space “‘jar”
electrons into new polarization positions.

Here's another experiment: Monitor a
group of similar capacitors that have
reached equilibrium conditions while
being bathed by normal background grav-
itational impulses. You’ll observe that,
over a period of time, the voltage across
all those open-circuited capacitors will be
equal, and that it will depend only on the
average background flux at the time. Tem-
perature should be kept constant for that
experiment.

I interpret those facts to mean that a
capacitor develops a charge that reflects
the monopole gravity-wave signals exist-
ing at that particular location in the uni-
verse. So, although another device could
be used, we will use a capacitor as the
sensing element in the gravity-wave detec-
tors described next.

The simplest detector

Monople gravity waves generate small
impulse currents that may be coupled to
an op-amp configured as a current-to-volt-
age converter, as shown in Fig. 2. The

current-to-voltage converter is a nearly
lossless current-measuring device. It
gives an output voltage that is propor-
tional to the product of the input current
(which can be in the picoampere range)
and input resistor R1. Linearity is assured
because the non-DC-connected capacitor
maintains the op-amp’s input terminals at
virtual ground.

The detector’s output may be coupled
to a high-impedance digital or analog
voltmeter, an audio amplifier, or an os-
cilloscope. In addition, a chart recorder
could be useful to record the DC output
over a period of time, thus providing a
record of long-term *‘shadow-drift”
effects. Resistor R2 and capacitor C2 pro-
tect the output of the circuit; their values
will depend on what you're driving. To
experiment, try a 1K resistor and 0.1 pwF
capacitor.

The output of the detector (E,) may
appear in two forms. depending on
whether or not stabilizing capacitor Cy is
connected. When it is, the output will be
highly amplified l/f noise signals, as
shown in Fig. 3-a. Without Cy, the circuit
becomes a “‘ringing”” circuit with a slow-
ly-decaying output that has a resonant fre-
quency of 500-600 Hz for the component
values shown. In that configuration, the
circuit is a Quantum Non-Demolition
(QND) circuit, as astrophysicists call it; it
will now actually display the amplitude
variations (waveshapes) of the passing
gravitational-impulse bursts, as shown in
Fig. 3-b.

An interesting variation on the detector
may be built by increasing the value of
sensing capacitor Cl to about 1000-1600
WE. After circuit stability is achieved, the
circuit will respond to almost all gravity-
wave signals in the universe. By listening
carefully to the audio output of the detec-
tor you can hear not only normal 1/f noise,
but also many “‘musical” sounds of
space, as well as other effects that will not
be disclosed here.

An improved detector

Adding a buffer stage to the basic cir-
cuit, as shown in Fig. 4, makes the detec-
tor easier to work with. The IC used is a
common 1458 (which is a dual 741). One
op-amp is used as the detector, and the
other op-amp multiplies the detector’s
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FIG. 6—THE EXPLOSION OF A SUPERNOVA just after 8:30 pm produced the sharp slope in this curve.

output by a factor of 20. Potentiometer R3
is used to adjust the output to the desired
level.

When used unshielded, the circuits pre-
sented here are not only sensitive detec-
tors of gravitational impulses, but also of
electromagnetic signals ranging from
50-500 GHz! Hence, these circuits could
be used to detect many types of signals,
including radar signals.

To detect only gravity waves, and not
EMI, the circuit should be shielded
against all electromagnetic radiation.
Both circuits are low in cost and easy to
build. Assembly is non-critical, although
proper wiring practices should be fol-
lowed. Initially, you should use the op-
amps specified; don’t experiment with
other devices until you attain satisfactory
results with the devices called for. Later
you can experiment with other compo-

nents, like low-power op-amps, es-
pecially CMOS types, which have diodes
across their inputs to protect them against
high input voltages. Those diodes make
them much less sensitive to electromag-
netic radiation, so circuits that use those
devices may be used to detect gravity-
waves without shielding.

The circuit in Fig. 4 is the QND or
ringing type, but the feedback resistance
is variable from 0.5 to 2 megohms. That
allows you to tune the circuit to the natural
oscillating frequency of different astro-
physical events. Huge supernova bursts,
for example, have much larger ampli-
tudes, and lower frequencies of oscilla-
tion than normal supernovas and novas.
Hence you can tune the detector for the
supernova burst rate that interests you.
With the component values given in Fig.
4, the resonant frequency of the circuit

RHYSMONIC COSMOLOGY

Ancient and Renaissance physicists
postulated the existence of an all-per-
vasive medium they called the ether.
Since the advent of sub-atomic physics
and relativity, theories of the ether have
fallen into disuse. Rhysmonic cosmology
postulates the existence of rhysmons,
which are the fundamental particles of
nature, and which pervade the universe,
as does the ether.

Each rhysmon has the attributes of
size, shape, position, and velocity;
rhysmons are arranged in space in a ma-
trix structure, the density of which varies
according to position in the universe. The
matrix structure of rhysmons in free space
gives rise to the fundamental units of
length, time, velocity, mass, volume, den-
sity, and energy discovered by physicist
Max Planck.

Fundamental postulates of the
Rhysmonic Universe can be summarized
as follows:

e The universe is finite and spherical.

® Euclidean geometry is sufficient to de-
scribe Rhysmonic Space.

e The edge of the universe is a perfect
reflector of energy.

® Matter forms only in the central portion
of the universe.

The matrix structure of rhysmons al-
lows the instantaneous transmission of
energy along a straight line, called an en-
ergy vector, from the point of origin to the
edge of the universe, where it would be
reflected according to laws similar to
those governing spherical optics.

In Rhysmonic Cosmology, mass, iner-
tia, and energy are treated as they are in
classical mechanics. Mass arises, ac-
cording to the author, because “particles
in rhysmonic cosmology must be the re-
sult of changes in the ‘density’ of the
rhysmonic structure, since the universe is
nothing more than rhysmons and the
void.”

In a “dense” area of the universe, such
as the core of a particle, a number of
rhysmons are squeezed together. This
means that every particle has a corre
sponding anti-particle, or an area of corre-
spondingly low density. In addition, a
particle has an excess of outward-di-
rected energy vectors, and an anti-parti-
cle has an excess of inward-directed
energy vectors. Those vectors are what
we usually call electric charge.

Gravity is not a force of attraction be-
tween objects; rather, two objects are im-
pelled towards each other by energy
vectors impinging on the surfaces of those
objects that do not face each other. New-
ton’s laws of gravitation hold, although
their derivation is different than in New-
ton's system.

Gravitational waves arise in various
ways, but, in general, a large astronomical
disturbance, such as the explosion of a
supernova, instantaneously modulates
the rhysmonic energy vectors. That mod-
ulation might then appear, for example,
superimposed on the Earth's gravita-
tional-field flux—and it would be detecta-
ble by circuits like those described here.
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FIG. 7—THE SHADOW OF A BLACK HOLE passed the Earth and produced the dip in the curve just
after 8:20 pm. That occurred four days after the explosion of a supernova that was detected on July 1,
1983.
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by about eight minutes.

can be varied between 300900 Hz. The
circuit of Fig. 4, or a variant thereof, was
used to obtain all the experimental data
discussed below.

In addition, the circuits that we’ve de-
scribed in this article were built in an
aluminum chassis and then located within
an additional steel box to reduce pickup of
stray EMI. Power and output connections
were made through filter—type
feedthrough capacitors.

In the QND mode, coupling the detec-
tor’s output to an audio amplifier and an
oscilloscope gives impressive sound and
sight effects. Fluctuations generally re-
flect passing gravitational shadows. The
author has taken much data of the sort to
be discussed; let’s examine a few samples
of that data to indicate the kind of results
you can expect, and ways of interpreting
those results.

Sample scans
Shown in Fig. 5 is an unusual structure

that was repeated exactly the next day, but
four minutes earlier. The pattern was fol-
lowed for several weeks, moving four
minutes earlier per day. That confirms the
observation that the burst response of the
detector was related to our location on
earth with respect to the rest of the uni-
verse. The change of four minutes per day
corresponds with the relative movements
of the earth and the body that was casting
the “shadow.™

The plot of Fig. 6 appears to be a super-
nova, probably in our own Galaxy, caught
in the act of exploding. The plot of Fig. 7
was made four days after another super-
nova explosion; that plot reveals that that
supernova left a well-developed black
hole and “'ring”’ structure. You may find it
interesting to consider that visual indica-
tions of those supernovas will not be seen
for several thousand years! As such, it
might be “quite a while” before we get a
visual confirmation of our suspected su-
pernova!

PARTS LIST—SIMPLE DETECTOR
All resistors Ys-watt, 5%.
R1—1.3 megohm
R2—see text
Capacitors
C1—0.22 uF
C2—see text
Cy—see text
Semiconductors
IC1—741 op-amp

PARTS LIST—BUFFERED DETECTOR
All fixed resistors Ys-watt, 5%.
R1—500,000 ohms

R2—1.5 megohms, potentiometer
R3—10,000 ohms, potentiometer
R4—5000 ohms

R5—100,000 ohms

Capacitors

C1—0.22 uF

Semiconductors

1C1—1458 dual op-amp

Last, Fig. 8 shows a plot of the moon’s
gravitational shadow during the eclipse of
May 30, 1984. Note that the gravitational
shadow preceded the optical shadow by
about eight minutes! That gives credence
to our claim that gravitational effects
propagate instantaneously. Relatedly, but
not shown here, a deep shadow is con-
sistently detected whenever the center of
the galaxy appears on the meridian (180°),
hinting of the existence of a “*black hole™
in that region.

Conclusions

In this article we discussed the high-
lights of a new theory of the universe that
predicts the existence of monopole gravity
waves. We then presented details of a cir-
cuit that can be used to detect monopole
gravity waves. The author has monitored
those signals for ten years with many dif-
ferent circuits, so is confident that you
will be able to duplicate those results.
Needless to say, the subject of gravity
waves is a largely unexplored one, and
there is much yet to be learned. Perhaps
this article will inspire you to contribute to
that knowledge. In your experiments, you
might consider trying the following: Op-
erate several detector circuits at the same
time and record the results. Separate the
detectors—even by many miles—and rec-
ord their outputs. In such experiments,
the author found that the circuits’ outputs
were very similar. Those results would
seem to count out local EMI or pure ran-
dom noise as the cause of the circuit re-
sponse.

For more information on the subject of
gravity you might consult Gravitation, by
C. Misner, K. Thorne, and J. Wheeler,
published by W. H. Freeman and Co.,
1973. Also, the article, “Quantum Non-
Demolition Measurements’” in Science,
Volume 209, August 1, 1980 contains
useful information on the QND type of
measurement used here. R-E
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FOR DECADES, MANKIND HAS BEEN BOTH-
ered by the question: ““What happens to
the light in my refrigerator when I close
the door? Does it go out, or does it stay on
all the time?” Those claiming to be in the
know will tell you that, *“You know, it
goes the same place your lap does when
you stand up,” or that it's controlled by
the-little-man-who-wasn’t-there.

Don’t you believe them! After all, how
did they find out? Well, now you can learn
once and for all just what does happen to
your refrigerator light when you close the
door by building the Frid-O-Matic (pro-
nounced “‘fridgeomatic™). This simple-
to-use device, easily built from widgets,
thingamabobs, and whatchamacallits
found around the house, will give you the
definitive answer and make you the talk of
the neighborhood.

The Frid-O-Matic works on the princi-
ple that “what you see is what you get,”
which can also be stated as ‘“never give a
sucker an even break.”” As shown in Fig.
1, a DASCR (Dark Activated Silicon Con-
trolled Rectifer), aimed at the re-
frigerator’s interior light, monitors that
device’s state at all times. As long as that
light is on the Frid-O-Matic remains inac-
tive, but when (and if) the interior light
goes off the DASCR latches, conducting
voltage to normally closed relay RYI,
which is wired in series with the interior
light’s power source. If the light goes on,
the relay is energized, causing it to go off.

The Frid-O-Matic can be built using
point-to-point, perforated construction
board, or PC board techniques. A five- or
twelve-volt power supply can be used, de-
pending on the coil voltage of RY1. The
entire device can be housed in an empty
milk or orange juice container so as to
blend inconspicuously with the usual con-
tents of your refrigerator (see Fig. 2).

Using your Frid-O-Matic is easy. With
the side of the juice or milk container
containing the DASCR facing the re-
frigerator’s interior light, carefully close
the refrigerator door. The next time you
open it, if the interior light goes on, that is
an indication it was never off. If, however,
it does not light, that is an indication that
it did go off when the door was closed

(aha!), or when you weren’t looking. Or

FIG. 1—BLOCK DIAGRAM of the Frid-O-Matic.
Schematic is behind blocks.

FIG. 2—WHICH ONE is the Frid-O-Matic? Onl;;
your wife knows for sure.

maybe it just picked that time to burn out.
The Frid-O-Matic can be disconnected
by ripping out the wires to RY1.

Build the CheapModem

Computer-to-computer communica-
tion can be an expensive proposition, and
sometimes it isn’t worth the investment in
equipment. Here’s a short-haul modem
you can build. It’s almost free!

P&

perimentation, it was found that the best reso-
nator is usually determined by what happened
to be on sale at the supermarket this week. Sev-
eral good resonators can be found in this pho-
tograph.

NIFTY PROJECTS

Here are two nifty projects that are just perfect for this time of year!

LAPRI OOLF

The operation of the CheapModem is
quite straightforward. The output from the
computer’s serial port is fed to two ampli-
fiers—a straight-through one and an in-
verting one, and coupled from each to a
small buzzer. The buzzers have different
pitches and correspond to the logic highs
and logic lows that are output by the serial
port.

Both buzzers are mounted inside a res-
onating chamber, which is connected by a
flexible conductor to a similar resonator at
the receiving computer. A phono car-
tridge or other suitable pickup is mounted
in that resonator and connected through a
pair of 567 tone decoders to that comput-
er’s serial port.

The electronic part of this project is
elementary, and the circuits can be found
in almost any project book. The real se-
cret of the CheapModem is in the reso-
nators and in the selection of the correct
flexible conductor. Both rigid and semi-
rigid resonators have been tried, and each
type has its own advantages. Semirigid
resonators, in the form of waxed or plas-
ticised cardboard containers are more
efficient than the rigid, or tin-can, sort,
but are not as durable. They are, however,
easier to open and empty, and for that
reason may be preferred. The final choice
is up to you, and may well be based on
your eating habits or just on what’s on sale
at the supermarket. Several suitable reso-
nators are shown in Fig. 3.

The flexible conductor is perhaps the
most important part of this project. A
number of materials were evaluated,
among them wirewrap wire, UHF hard
line, and a slinky. The last worked well,
but was found to be prone to interference
from ambient noise, which led to trans-
mission errors. In the end, the most effec-
tive in terms of its price/performance ratio
was found to be dental floss. Dental floss
is also easy to knot, and a good knot is
vital to the proper performance of the
CheapModem.

A maximum reliable transmission rate
of 1.25 baud was achieved in the author’s
prototype. While a higher speed would
have been more useful, for the price you
can’t argue. And you get to eat what was
in the cans or containers. R-E



A Decade
of Change:

Today, microprocessors are used in everything from microwave ovens to automobiles to home
computers. They've come a long way in a few short years.

NAMES LIKE UNIVAC AND ENIAC HAVE MY-
stical connotations for some of us. Vi-
sions of huge rooms filled with glowing
tubes and punched cards dance before our
eyes, and our ears fill with the all-pervad-
ing murmur of massive air-conditioning
systems. We remember staring awe-
struck as those giant computers flexed
their electronic muscles to produce
printed portraits of George Washington.
(Wow!—Editor)

Those machines aren’t really part of
microcomputer history—they're part of
its pre-history. Microcomputer history
really began one day in the early 1960’s
when Jack Kilby of Texas Instruments
made the first integrated circuit. After it
was shown that an entire circuit could be
fabricated from a single solid chunk of
semi-conductor material, the stage was
set for the development of the micro-
processor. But things didn’t really take off
until the early 1970’s.

ROBERT GROSSBLATT, CIRCUITS EDITOR

Several important events occurred in
1970:
® The development of Large Scale Inte-
gration (LSI) techniques made it possible
to fabricate a complete circuit on a single
piece of silicon.
® Memory technology matured to the
point that standard products became
widely available.
® A huge market opened up for hand-
held calculators.

A year later Intel introduced a general-
purpose IC that did just about everything
necessary needed to support calculator-
type operations. Intel called that IC the
4004; it had a four-bit data path, and it was
the first microprocessor.

First generation microprocessors were
designed for specific applications. The
4004 was designed to handle calculator
logic, and the eight-bit 8008, introduced a
year later, was designed to control an in-
telligent terminal.

Intel’s IC’s were designed at a time
when memory was very expensive. Con-
sequently, from the beginning, their mi-
croprocessors relied heavily on internal
registers to store and transfer data. As
shown in Fig. 1, the 8008’s six storage
registers are eight bits wide, and the pro-
gram counter is fourteen bits wide. That
limited the 8008 to 16K of directly ad-
dressable memory. Further, the internal
stack is only seven words deep. That’s fine
for a controller, but it really limits use of
the 8008 as a computer.

The microcomputer industry really
came into its own with the second genera-
tion of microprocessors: Intel’s 8080 and
Motorola’s 6800. Although both are mi-
croprocessors, their design philosophies
are radically different.

Intel increased power in the 8080 by
moving the stack itself to external memo-
ry, and by giving it a sixteen-bit stack
pointer. As shown in Fig. 2, the 8080 also
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ACCUMULATOR STACK 1
B STACK 2
C STACK 3
0 STACK 4
E STACK 5
H STACK B
L STACK 7
ARITHMETIC LOGIC UNIT | PROGRAM COUNTER |
STATUS FLAGS
INSTRUCTIONS

FIG.1—THE FIRST 8-BIT MICROPROCESSOR, Intel's 8008, had an internal seven-byte stack, and it was

limited to 16K bytes of memory.

| ACCUMULATOR | B c
i E
|  ARITHMETIC LOGIC | H L
[ STATUS FLAGS | [ PROGRAM COUNTER =
[ INSTRUCTIONS ] [ STACK POINTER |

8-BIT REGISTERS

16-BIT REGISTERS

FIG. 2—THE FIRST GENERAL-PURPOSE MICROPROCESSOR, Intel’s 8080, features an eight-bit
accumulator and three general-purpose sixteen-bit registers.

ACCUMULATOR A | PROGRAM COUNTER |
ACCUMULATOR B
STACK POINTER =il
| ARITHMETIC LOGIC |
{it ADDRESS INDEX, |
l STATUS FLAGS |
| INSTRUCTIONS |

8-BIT REGISTERS

16-BIT REGISTERS

FIG. 3—MOTOROLA'S 6800 emphasizes quick memory access at the expense of few internal registers.

has three sixteen-bit registers in addition
to the program counter, which was itself
increased to sixteen bits. That gave the
8080 the capability of addressing the now-
familiar 64K of external memory.

Motorola’s 6800 was designed along
different lines altogether. Instead of em-
phasizing internal registers, temporary
data storage occurs in external memory,
and the microprocessor has only enough
registers to keep track of where things are.
Other than the primary and secondary ac-
cumulators, the only ““data” register in
the 6800 is an index register that is used as
a counter, and to do indexed memory ad-
dressing. The 6800’s internal structure is
shown in Fig. 3.

There are advantages and disadvan-
tages to both design philosophies. For ex-
ample, the 6800 must access memory
much more often than the 8080, but it can
do that much more rapidly than the 8080
can. But by far the most important con-
sequence of the difference in those IC’s is
in overall memory organization.

To the 8080, all addresses are the
same—it takes the same amount of time
to access any location in its 64K range.

Also, the processor goes to location (000
for its first instruction after power up and
after reset.

The 6800, on the other hand, has a
special set of two-byte “‘zero page” ad-
dressing instructions that allow page
zero—the first 256 bytes of memory—to
be accessed rapidly. All other address in-
structions are three bytes long. That
makes zero-page real estate valuable—
the microprocessor can address page zero
locations in two-thirds the time it can ad-
dress locations in other pages. Since zero-
page addresses are, in a sense, the 6800’s
substitute for registers, the operating sys-
tem is put at the top of memory. When a
6800 is first powered up, it goes to address
FFFE for its first instruction.

The Motorola and Intel design philoso-
phies have shaped the architectures of just
about all microprocessors that have fol-
lowed, down to the latest sixteen- and
thirty-two bit microprocessors.

CP/M

In 1973 the microcomputer industry
was rather limited. First-generation mi-
cros like the Altair and the Imsai stored

data on paper tape or cassettes. Floppy
disk drives had just begun to appear when
Gary Kildall, a consultant working for
Intel, developed CP/M, a Disk Operating
System (DOS) for Intel’s 8080. When Im-
sai licensed CP/M and began distributing
it, the home computer market exploded.
Since CP/M was just about the only DOS
available, the 8080 became the micro-
processor of choice for most home com-
puters.

Because of the popularity of CP/M, any
heir to the 8080’s throne would have to
have an instruction set compatible with
that microprocessor. Since most of the
software available for home computers
was coded in the 8080’s native tongue,
microprocessor manufacturers realized
that it was a matter of simple economic
survival to make sure that such software
would run on any new microprocessor.

By the time that the second generation
of microprocessors began winding down,
the home-computer market was an eco-
nomic reality. CP/M gave birth to a variety
of sophisticated systems-programming
languages, and user-oriented application
programs began to fill the market. That
caused more CP/M computers to be sold
and more programs to be written for them.
Then, when major manufacturers like
IBM and Xerox began adopting CP/M for
use in their products, the stage was set for
the birth of the third generation of micro-
Processors.

Intel introduced the 8085, an improved
version of its 8080, and then upgraded
that with the 8085A. The old 8080 re-
quired three voltages to operate: +12,
+5 and —35. The 8085A required only
+35 volts, and a much simpler clock cir-
cuit now sufficed. In addition, a series of
new interrupt and I/O signals were tied to
various pins on the IC—in an attempt,
perhaps, to simplify the complex [/O set-
up of the 8080.

Unfortunately, Intel paid a high price
for that increased flexibility. Because they
dedicated so many pins to /O, and be-
cause they remained locked to a standard
forty-pin package, the data bus had to be
multiplexed with the lower eight bits of
the address bus. And that meant that the
8085 would always need external latch-
ing. A big gripe with the 8080 was that it
needed extra support IC’s (an 8224 Clock
Generator and an 8228 System Control-
ler); and since the 8085 also needed at
least an eight-bit latch and some decod-
ing, the 8085 never became as popular as
Intel had hoped. However, a CMOS ver-
sion became available relatively early;
Tandy used it in their portable computers,
and that prevented it from becoming total-
ly obscure. But perhaps the real reason for
its lukewarm reception was that it was
introduced three years after the Z80.

Zilog’s Z80
From the moment it appeared, the Z80
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FIG. 4—ZILOG’S Z80 has the same registers as the 8080, but it provides a duplicate register set for

quick response to interrupts.
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FIG. 5—MOS TECHNOLOGY'S 6502 has no general-purpose 16-bit registers, but it has the most
flexible addressing schemes of all the early eight-bit processors.
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FIG. 6—MOTOROLA'S 6809 was intended to bridge the 8/16-bit gap; but it never really caught on, in

spite of its having some really powerful features.

was a winner. It incorporated all the 8080
instructions as a subset of its own greatly-
expanded instruction set. And that al-
lowed it to run all the existing 8080-based
software. In terms of hardware, the Z80
was designed according to the Intel phi-
losophy. Zilog maintained the register
structure of the 8080, but also added a set
of alternate registers that duplicated the
main set, as shown in Fig. 4. The alternate
registers allow an increase in processing
speed because, during an interrupt, the
main registers can be swapped with the
alternates by using a fast one-byte instruc-
tion.

Combined with the other advantages it
had over the 8080—a single supply-volt-
age and a simple clock—the Z80 became
the upgrade for the 8080. It had built-in
features that required extra IC’s in an
8080-based system. The Z80, for exam-

ple, can refresh dynamic RAM IC’s auto-
matically.

One interesting point about the Z80 is
that, when it was first introduced, Zilog
believed that the huge new instruction set
would be responsible for most sales of the
IC. As it turned out, 8080 code had be-
come the standard, and the Z80’s extra
instructions were, for the most part, ig-
nored. Intel, on the other hand, showed
awareness of that need for compatibility,
because the 8085 added only two instruc-
tions to the 8080’s repertoire.

The 6502

In 1975 MOS Technology introduced
the 6502. Just as the Z80 is a high-perfor-
mance version of the 8080, the 6502 is a
souped up 6800—but with differences.
You can run 8080 code on a Z80, but 6800
code is gibberish to a 6502. What the

Microprocessor Speed

How fast a program runs on your com-
puter depends on more than just its clock
speed. The clock frequency determines
microprocessor speed, but the instruction
set, as well as the way a program is writ-
ten,determine how fast a program runs.

Most of a microprocessor's time is spent
accessing locations in your computer’s
memory, and the instruction that tells the
microprocessor to do that can be two, four
or even more bytes long. The overall
speed of your computer is a function of
how many cycles of the system clock it
takes to complete a particular instruction.

A computer running at 8 Mhz will com-
plete a four-byte instruction in exactly the
same length of time that it takes a 2-MHz
computer to complete a one-byte instruc-
tion. Overall program execution speed,
therefore, depends on how much the mi-
croprocessor has to do and how quickly it
can do it. The same program running on
two computers with different micro-
processors will undoubtedly run at two
different speeds. Which runs faster de-
pends on what the program is asking the
microprocessor to do.

Some microprocessors have instruc-
tion sets that are quick at number crunch-
ing, while others are better at memory
access. In general, microprocessors with
internal registers, like the Z80, are better
at number crunching because they have
one-byte commands to manipulate regis-
ter data. Microprocessors like the 6502,
on the other hand, which do most thingsin
memory, access that memory quicker
than the register-oriented type of micro-
processor. R-E

6502 got from the 6800 was its design
philosophy. The 6502 is a top-down pro-
cessor; its strength is in powerful address-
ing modes, rather than a lot of internal
registers. Among its advantages over the
6800 were: on-IC clock generator, an im-
proved instruction set, new addressing
modes, faster access to the stack, and
built-in BCD arithmetic.

At first glance, the 6502’s architecture
might look like a step backward. As
shown in Fig. 5, the sixteen-bit index regi-
ster of the 6800 was split into two eight-bit
registers, and the stack pointer is only
eight bits wide. That limits the stack to
256 bytes, but the designers of the 6502
decided that a 256-byte stack is more than
adequate for most applications. By limit-
ing its length, it could be placed in a
dedicated area of memory (160 to 1FF).
And that allowed the stack to be accessed
very quickly, which increased overall ex-
ecution speed. Splitting the index register
allows both halves to be used indepen-
dently for some very powerful indexed
addressing modes.

What saved the 6502 from obscurity
was being chosen as the microprocessor
for the Apple, Atari, and Pet computers.

The huge successes enjoyed by those ma-
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FIG. 7—INTEL'S 8088/86, workhorse of the IBM PC, provides one-megabyte memory addressing

through the use of segment registers.
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FIG. 8—MOTOROLA'S 68000, heart of Apple's Macintosh, is probably the most powerful sixteen-bit

microprocessor on the market.

chines transformed the 6502 into one of
the few silicon superstars.

The fourth generation of micro-
processors began to emerge around 1980.
The home-computer market was a mam-
moth economic reality by that time, and
IC manufacturers were selling microp
processors as fast as they could make
them. The third generation’s last gasp was
Motorola’s 6809. It included advanced
addressing and a multiply instruction,
That instruction was innovative, unique,
and it allowed a substantial increase in
program execution speed. The 6809's
structure is shown in Fig. 6.

Unfortunately for Motorola, the 6809
came late in the history of microcomput-
ing, so few machines were designed
around that IC. (Radio Shack’s Color
Computer is a notable exception.—Edi-
tor) One interesting footnote to computer
history is that Apple was so impressed

with the 6809 that they used it in early
Maclntosh designs.

Fourth-generation microprocessors
came about through refinements in IC
technology. The advent of Very Large
Scale Integration (VLSI) vastly increased
on-IC component density. Results include
sixteen-bit microprocessors, 64K (and
larger) dynamic RAM's, as well as perfor-
mance upgrades for the previous genera-
tion of microprocessors.

Sixteen bit microprocessors weren’t
really new. For example, TI's TMS9900,
was a second-generation, top-down, six-
teen-bit microprocessor with two sixteen-
bit registers: a stack pointer and a program
counter. All other data storage occurred in
external memory. The TMS9900 has sep-
arate address and data buses because it
comes in a 64-pin package. The
TMS9900 is a powerful microprocessor,
and the way it was marketed is a perfect

example of how not to do it. Tl used the IC
in its home computer, the 7799, but T1 did
nothing to support outside developers.
When the computer failed to catch on,
Texas Instruments let it die, and the
TMS9900, essentially an IC ahead of its
time, died with it.

The second-generation design philoso-
phies of the 8080 family and the 6800
family showed up in third generation six-
teen-bit IC’s. Intel released the 8086 and
8088; they're direct descendents of the
original 8080, so they emphasize the use
of internal registers for storing and manip-
ulating data. Zilog's Z8000 is a more-
powerful, sixteen-bit version of the well-
established Z80. Motorola’s 68000, a
muscular, sixteen-bit version of the ne-
glected 6809, is more powerful than either
Intel’s or Zilog’s microprocessors. We'll
look at each in turn.

The 8086 family

As we mentioned earlier, it takes more
than good design to make a silicon super-
star. Intel struck it rich when IBM jumped
into the home-computer market with a
machine based on the 8088. Intel was a bit
surprised, as well. The 8088 is a watered-
down version of Intel’s more powerful
8086. As shown in Fig. 7, the 8086 has a
number of 16-bit registers, but the 8088
has an eight-bit-wide data bus, and that
means that sixteen-bit data must be load-
ed into the microprocessor eight bits at a
time. That’s why it’s called an 8/16 bit IC.
The 8086, on the other hand, is a true
sixteen-bit microprocessor.

IBM’s choice of the 8088 was a serious
miscalculation of both their marketing
ability, and the viability of the market.
One of the forgotten oddities of the IBM
PC is that it originally showed up in the
market with only 16K of RAM. The in-
credible popularity of the PC led to the
development of huge amounts of applica-
tions software, and much mainstream
eight-bit software was rewritten to operate
on the 8088. Once again, Intel had pro-
duced the microprocessor that became the
industry standard.

Several new features showed up in the
new sixteen-bit series that had no counter-
part in their eight-bit predecessors. A
multiply instruction was added (as
Motorola had done with the 6809), but it
could be used effectively only in the
8086. The 8088 had a tough time handling
thirty-two bit results, so most [BM-PC
programmers do multiplication with the
traditional shift and add approach, and
that slows the PC down drastically.

Although the 8086 and 8088 are stand-
alone microprocessors, Intel has some
support IC’s that can speed things up. The
8087 Math Co-Processor, for example,
does high-speed number crunching, and it
substantially increases the computing
speed of the 8086. Note that the eight-bit
data bus of the IBM PC restricts the
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FIG. 9—ZILOG'S Z8000 has not been very popular, in spite of powerful register and memory-address-

ing structures.
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FIG. 10—THE GENEALOGY OF THE FIRST FOUR GENERATIONS OF MICROPROCESSORS is indi-

cated here. What will be next? Stay tuned . ..

usefulness of the 8087 in that computer.

The 80186 and 80188 were introduced
by Intel in 1983 as upgrades of the 8086
and the 8088, respectively. Those two
IC’s took advantage of new VLSI tech-
niques, but didn’t really represent any ad-
vance in performance. However, they
include a lot of the support circuitry for
timing and bus control that had to be done
externally with the earlier IC’s.

Intel’s 80286, which IBM uses in its
PC/AT, is a major enhancement of the
8086. Besides having an on-IC memory-
management system, it has a “virtual
memory’” mode in which the internal reg-
isters can generate 24-bit addresses. In
practical terms, this means that the 80286
can directly address as much as sixteen
megabytes of memory. By contrast, the
8086 can generate only 20-bit addresses,
and that allows it to address “only™ one
megabyte of memory directly.

The 68000

Motorola’s 68000 is probably the most-
powerful sixteen-bit microprocessor to
show up on the market; Apple chose to
use it for the ill-fated Lisa and for the

Maclntosh. Because its design is similar
to that of the 6800, it has a variety of
powerful addressing modes. Motorola
learned a few things from Intel, appar-
ently, because they added sixteen thirty-
two-bit registers, as well as two stack
pointers—one for the user and one for
internal housekeeping. Unlike most other
microprocessors, the 68000 doesn’t have
a dedicated accumulator. Rather, any of
the data registers can be used as an ac-
cumulator. The 68000's organization is
shown in Fig. 8.

Motorola designed the instruction set
so that there could be as many as 64,000
instructions. The Intel IC’s, by way of
comparison, continued the 8080’s prac-
tice of limiting the IC to a maximum of
256 instructions. In fact, the 68000 has
only 56 basic instructions, but the IC’s
addressing flexibility makes it easy for
programmers to access the full power of
the IC without having to remember sepa-
rate instructions for each special case.

One strength of the 68000 is the width
of its registers. If the 8088 is an 8/16 bit
microprocessor, then the 68000 should be
called a 16/32 bit microprocessor. It has,

like the 80286, a ‘‘virtual memory™’
scheme, but its wider registers allow
some versions of the 68000 to manage
more than 4 gigabytes of memory.

The Z8000

The Z8000 from Zilog is a sixteen-bit
version of the Z80. It is a well-designed,
true sixteen-bit microprocessor with thir-
teen general-purpose sixteen-bit regis-
ters, several stack pointers, and the ability
to address as much as sixteen megabytes
of memory. The Z8000’s organization is
shown in Fig. 9.

In spite of its potential, however, the
Z8000 has not enjoyed the popularity of
its eight-bit predecessor. When the Z80
hit the market, it was successful because it
was compatible with the 8080. Unfor-
tunately, the 8086 and the Z8000 are total-
ly incompatible.

Other improvements

The last major advance of the fourth
generation had to do with IC technology.
Faster versions of popular eight- and six-
teen-bit microprocessors began to appear.
The Z80, whose original operating speed
was a mere 2.5 MHz, became available in
4- and 6-MHz versions (the Z80A, and
Z80B, respectively). The original 6502
ran at | MHz; its upgrade, the 6502C,
runs at4 MHz. Rockwell, NCR, and GTE
each came out with CMOS versions of the
6502, the 65C02, that uses less power,
runs faster, and has a larger instruction set
than the original.

The 65816

New microprocessors like Western De-
sign Center’s 65816 aim at higher speeds,
better memory handling, and increased
compatibility. The 65816 has a software-
selectable mode in which it can emulate a
6502, and it’s the first sixteen-bit micro-
processor to use the mainframe technique
of “cache memory,” which is similar to
the virtual memory modes we've already
mentioned. In a cache system, intermedi-
ate data and program information are
stored in high-speed memory, and less-
important data is stored in a slower memo-
ry system such as a disk.

Conclusions

The overall genealogy of the important
microprocessor families is outlined in
Fig. 10. As you can see, the trend in new
products is toward wider buses, higher
speeds, and more flexibility. True 32-bit
microprocessors are now showing up.

When the 8080 first appeared, it cost
over $250. Today you can buy one for less
than three dollars. And when you hold
one of those twelve-year-old IC’s in your
hand, keep in mind that you’re looking at
more computing power and speed than
was ever dreamed of in the pre-historic
days of the Univac—all of twenty-five
years ago. R-E
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The time to eliminate EMI in your PC boards is during their design.
These guidelines can help you do just that.

P t 4 HAVE YOU EVER DE-
ar signed and bread-
boarded a project, only to find that the
circuit doesn’t work properly once trans-
ferred to a PC board? The cause might be a
faulty component or poor soldering, or it
might be electromagnetic interference.

Often board layouts are done without
any thought of the possible consequences
of EMI. When the circuitry involved is
either high-speed or high-frequency, at
least some EMI problems are likely.

In this article we'll look at ways to
reduce the chances that EMI will plague
your PC-board designs. We’ll also look at
how to solve EMI problems after the fact;
that is, interference to or from boards that
are already in existence.

MICHAEL F. VIOLETTE

Note that we will not talk about actual
circuit-board design. That topic is beyond
the scope of this article, but has been
presented in this magazine in the past; for
instance, see “Designing Double-Sided
PC Boards” in the September and Oc-
tober 1985 issues of Radio-Electronics.
What we will show you are things to con-
sider when doing your own design.

Component selection

Many EMI problems can be avoided if
the consequences of selecting a particular
component for an application are consid-
ered. For instance, when designing digi-
tal-logic circuits, most of us would first
consider the fastest possible logic family
for the job. But increased speed can lead

to increased EMI problems. Let’s see
why.

For one thing, increased speed means
increased frequency, and faster rise times.
Consider Fig. 1-a, which shows one half-
cycle of a squarewave. Take particular
note of the fact that the ““square™-wave is
not square at all; rather, is shaped like a
trapezoid—the leading and trailing edges
of the pulse are not perpendicular to the
baseline. That’s because no high-low tran-
sition is instantaneous; there is always
some rise time. If you were to examine
any squarewave on an oscilloscope with a
sufficient bandwidth, you would see that
that waveform also is trapezoidal.

The amplitude of the squarewave is A.
The rise time, (. is defined as the transi-



SLOPE=
-20 dB/DEC.

SLOPE =
-40 dB/DEC.

FIG. 1—THE FASTER THE RISE TIME of a squarewave, one half of which is shown in a, the wider the
bandwidth. The frequency spectrum of the half-cycle is shown in b.

tion time between 0.1A and 0.9A (or be-
tween 10% and 90% of the peak
amplitude). The pulse duration, t,, is the
interval between 0.5A on the leading edge
and 0.5A on the trailing edge.

The frequency spectrum of the half-
cycle of the squarewave is shown in Fig.
I-b. Note that any periodic waveform,
such as a squarewave, ramp, triangular
wave, etc., can be represented as a series
of sinewaves. In that way, a time-domain
signal, such as a squarewave, can be rep-
resented as a frequency-domain signal, as
we have done.

Actually, the waveform in Fig. 1-b is the
envelope of the frequency spectrum; it is
the upper limit on all the frequency com-
ponents contained in the half-cycle of the
squarewave. Note that there are two fre-
quency “breakpoints” where the ampli-
tude of the frequency components
change. Those breakpoints are deter-
mined by the speed of the logic and are
found from:

fi = 1inty
fo = 1/mt,

At f, the amplitude of the spectrum
“rolls off™ at (or, has a negative slope of)
20-dB-per-decade (3-dB-per-octave), and
at f, the amplitude rolls off at 40-dB-per-
decade (6-dB-per-octave). The f, frequen-
cy is of particular importance because it
determines the bandwidth of the logic; f,
is the upper frequency limit of that band.
That is important because EMI can be
generated at any frequency up to that lim-
it. At low frequencies EMI is relatively
harmless. but at higher frequencies, radi-
ation can be more of a problem. For in-
stance, a rise time of 2 nanoseconds
results in a bandwidth of I/t = 1/(3.14
x 10 x 10-9) = 32 MHz. That is defi-
nitely RE and at that frequency it doesn’t
take a very long wire to create an efficient
radiator. Table | lists some common logic
families, their rise and fall times, and the
bandwidth (in MHz) that results.

By the same token, high-speed logic is
very susceptible to interference from ex-
ternal sources. The reason, of course, is
that the same wide bandwidth allows for
interference from a wide variety of
sources. In the case of ECL logic, consid-
er how many sources emit radiation that

falls within the range of 0 to 160 MHz.

Of course, the selection of a logic fam-
ily might be dictated by an existing de-
sign, or, perhaps the operation of the
circuit requires high-speed clocking. But
if you can get by with clock speeds of a
few MHz or less, why use high-speed
logic and increase the chances of EMI
problems occurring?

Circuit layout

After the logic family is chosen and the
schematic drawn, usually the next step is
to work up a prototype of the circuit. After
the prototype stage, a PC-board layout is
created. In the discussion that follows, the
location and layout procedures apply to
both breadboarding and the final design.
Also, while we are discussing PC-board
layout here, wirewrapped projects should
also be built following these guidelines.

Digital signals can wreak havoc if they
get into an analog circuit. Always keep
analog and digital circuits and signals
separate and electrically isolated. As a
rule, analog circuits are much more sen-
sitive than digital circuits. Consider, for
example, a TTL gate where the swing
between a logic high and a logic low is
approximately 3.5 volts. However, many
analog circuits have sensitivities in the
millivolt or or even microvolt range. If a
TTL circuit that is adjacent to an analog
circuit is happily switching away, and
even mild coupling exists between the cir-
cuits, the digital signals could very easily
swamp the analog circuit.

One of the most likely routes for such
coupling is via the returns. The return
traces in digital signals can be very noisy;
and if analog circuits make use of the
same returns, that noise can be coupled
into them easily. There are two ways to
reduce that coupling. One is to use sepa-
rate analog and digital returns. The only
common point should be the ground ter-
minal of the circuit’s power supply.

The other way to reduce coupling
would be to use very thick traces, or
ground planes, for the commons.

When laying out digital circuitry, if the
fastest logic is slower than 10 ns (TTL),
the layout of the board is unimportant
from an EMI standpoint. Otherwise, fol-
low the general scheme shown in Fig. 2.

Group the circuitry by function, then lo-
cate the fastest logic as near the 1/0 con-
nector as possible. Slower circuitry is
located progressively farther from the
connector. It is also good common sense
to locate any I/O circuitry as physically
close to the connector as possible.

LOW SPEED LOGIC
AND MEMODRY

EDGE CONNECTOR
FIG. 2—DIGITAL PC BOARDS should be laid out
so that the fastest logic is located nearest the /O
connector. Progressively slower logic is located
progressively farther away from that connector.

= 14
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FIG. 3—WHEN THE LOGIC GATE (IC2) switches
states,-the increased current-draw will cause a
noise voltage to disrupt the operation of the op-
amp (IC1).

Power-distribution design

The key to a successful EMI-proof
power-distribution system is to keep the
impedance of the system as low as possi-
ble. A low-impedance supply provides
enough current without an intolerable
drop in the voltage of the supply system.
A low-impedance supply is especially im-
portant when supplying the transient cur-
rent to a component. That is the current
that a single gate draws from the power
supply when switching from low to high.

The importance of low power-distribu-
tion impedance is illustrated in Fig. 3.
There, an analog op-amp, such as a 3140,
is sharing the same power-supply rail with
a digital gate, such as a 4011. There is an
impedance, Z . associated with the
power-supply rail (due to trace inductance
and resistance). During a switching oper-
ation, the gate, IC2, draws a transition
current from the supply and a noise volt-
age develops across the power-distribu-
tion impedance. That voltage will appear
at the input of the analog amp, IC1, and, if
large enough, can disrupt its operation.

Another problem exists in the circuit of
Fig. 3: There is a large loop betweenIC2
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and the power supply. That loop can and
will act like a radiating and/or pickup
loop.
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FIG. 4—ADDING A DECOUPLING CAPACITOR
to the circuit of Fig. 3 will eliminate the noise
problem and also reduce the size of the loop
between IC2 and its supply.

SUPPLY TRACE

PC BOARD (DIELECTRIC)

RETURN TRACE

FIG. 5—BY RUNNING THE SUPPLY RAIL on one
side of the board, and the return on the other, the
PC board itself can be used as a decoupling
capacitor.

A remedy for both of those problems is
shown in Fig. 4. There, a decoupling ca-
pacitor has been installed across the power
and return rails to 1C2. The purpose of
that capacitor is to supply current during
the low to high transitions of the gate. As
shown in Fig. 4, that capacitor also re-
duces the size of the loop between the
“supply” and the gate.

It is important that the leads of decoup-
ling capacitors are kept as short as possi-
ble. Otherwise, lead inductance could
cause the capacitor to self-resonate and
behave as an inductor.

Looking at the arrangement of power
and ground pins on most digital IC’s, it
becomes obvious that EMI was not con-
sidered when pin 7 was established as
ground and pin 14 as V. That places the
ground and power inputs at opposite cor-
ners of a 14-pin DIP, which is just about
the farthest apart they can be. As a result,
the job of keeping capacitor leads short is
made just that much harder. For situations
where lead inductance is particularly trou-
blesome, it may be possible to use de-
coupling capacitors that have been
designed to fit under the IC itself.

When designing digital circuits, the in-
clusion of decoupling capacitors is almost
mandatory. But there is an alternative to
using discrete capacitors. That is to use
the board itself as the capacitor. That is
done by running the positive rail on one
side of the dielectric board and the nega-
tive or return rail on the other side as is
shown in Fig. 5.

When that scheme is used, the supply

and return traces act like the electrodes of
a capacitor that are separated by a di-
electric (the board material). The total ca-
pacitance is the sum of the distributed
capacitance along the length of the trace.
That capacitance can be increased by de-
creasing the separation between the sup-
ply and return (usually that is determined
by the thickness of the PC board) and
making the traces as wide as possible
(wide traces also reduce the amount of
trace inductance and resistance). One
technique that is sometimes used, es-
pecially in crowded designs, is to leave as
much copper as possible on one side of
the board. That copper ground plane is
used as the return trace. Of course, put-
ting traces on both sides of the board
means, by definition, that you will be
making a double-sided board. Such
boards can be more difficult and costly to
produce than single-sided ones. On the
positive side, double-sided boards allow
you to reduce the physical size of the
layout.

It the circuit is laid out on a single-
sided board, then the power-supply rails
should be routed as close to each other as
possible, and decoupling capacitors
should be used where required. Figure 6
shows two ways that the power and return
rails could be routed. In Fig. 6-a we see

. one common layout. From our discussion

thus far, you should now be able to see
why that is a poor scheme from an EMI
perspective. The relatively long distance
between the rails can give rise to excessive
lead inductance in the decoupling capaci-
tor, as well as larger than necessary loops.
The layout shown in Fig. 6-b is far better
as it minimizes both problems.

Selecting decoupling capacitors
As a general rule, a good design will
provide for one decoupling capacitor for
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FIG. 6—THE RELATIVELY LONG distances be-
tween the supply rails in a can cause excessive
EMI. Routing the rails as shown in b is much
more satisfactory from an EMI perspective.

every two IC’s. That capacitor should be
capable of supplying the maximum ex-
pected transition current of the logic being
used. As a general rule of thumb, capaci-
tance values between 0.01 and 0.001
should be adequate for most applications.
Because of their excellent high-frequency
characteristics, ceramic disc types should
be used in most instances. In addition, a I-
to 10-pF tantalum capacitor should be
installed at the point where power comes
onto the board. Because of the poor high-
frequency characteristics of a tantalum
capacitor, it should be installed in parallel
with a 0.01-p.F ceramic disc.

Routing signal traces

The final step is the routing of signal
traces. Input/output lines should be routed
first to minimize their length.

Clock circuits are one of the prime
sources of EMI on digital boards. In many
cases, as the clock signals are routed to
the various components that require them,
long traces and one or more loops result.
Such traces make good radiators and can
give rise to crosstalk problems.

One way to minimize that problem is to
lay out the board in such a way that com-
ponents are grouped together by function.
Attention should also be paid to the loca-
tion of the oscillator. Place it as near the
circuitry that requires clock pulses as pos-
sible, but away from any sensitive analog
circuitry. Finally, use ground planes to
minimize any radiation from those traces.

Trace routing should also be designed
to prevent common impedance coupling.
That coupling occurs when two circuits
share a common wire or bus, and the
current from one circuit induces a voltage
across the common impedance of the
wire. To prevent common impedance cou-
pling, ground returns should be isolated.

Wirewrap boards

As you can well imagine, all those indi-
vidual wires used on wirewrap boards can
create a great deal of EMI. To eliminate
EMI, a wirewrap board should be de-
signed to reduce wire bundling, with ev-
erything connected point-to-point.

The first step in laying out the signal
and power runs is to create an X-Y grid of
ground lines. Those lines should be
placed about 10 pins apart. Doing that
creates a ground plane for the board.

Over those, you should connect all runs
of wire that are greater than d/2 long,
where d is the diagonal measure of the
board. If the circuit uses high-speed com-
ponents, the next step is to lay out a sec-
ond X-Y grid of ground wires; that step is
most likely unnecessary for home proj-
ects. Finally, connect all remaining lines.

With that procedure, and by following
the layout recommendations we presented
earlier, and with the proper use of decoup-
ling capacitors, it is possible to build an
EMI-immune wirewrap board. R-E



MECENOREOGY
FREQUENCY COUNTERS

All About

IF YOU'VE CONSIDERED ADDING A FRE-
quency counter to your test bench, but
weren't sure whether the cost would be
justified, you may be in for a pleasant
surprise. Modern frequency counters do
much more than merely measure frequen-
cy. In this article we'll talk about what
they do, how they work, the circuits that
compose them, and sources of measure-
ment error. We'll also discuss several un-
usual applications of frequency counters,
and how special instruments like re-
ciprocal and microwave frequency coun-
ters work.

The frequency counter

In addition to frequency (f), most fre-
quency counters these days can measure
period (T), the frequency ratio of fwo sig-
nals, and the elapsed time between two
events. Some frequency counters can
count the number of pulses in a period of
time defined by the user or the system
under test. As we'll see, the circuitry used
for each of those measurements is quite
similar.

A simplified block diagram of a fre-
quency counter is shown in Fig. 1. An
input signal is first conditioned so that the
digital processing circuitry can handle
that signal. We'll have quite a bit to say

Modern frequency counters do much more

than just measure frequency! Find out what they S
do—and how they do it. Yo\

about that input circuitry a little later, but
for now let’s just concentrate on the major
functions.

The timebase oscillator is usually a
very accurate crystal oscillator. The time-
base divider scales the output of the time-
base oscillator and provides a pulse train
whose frequency is switch-selectable,
usually in steps of a factor of ten (10, 100,
1000, etc.). The main gate opens for a
period of time that is determined by the
timebase divider. While the gate is open.
pulses are counted and then scaled for

VAUGHN D. MARTIN

output by the display circuitry. For exam-
ple, if 45,500 counts accumulate in the
counting register, and if the gate time is
one second, then the frequency is 45.5
kHz. The same number of pulses in 0.1
second would correspond to a frequency
of 455 kHz.

Period measurements are made by de-
termining the amount of time a signal
takes to complete one cycle of oscillation.
In this mode, as shown in Fig. 2, the
counting register counts pulses from the
timebase oscillator, and the input signal

INPUT
SIGNAL
FREQUENCY by
INPUT GOUNTED COUNTING
CONDITIONING ) »|  COUNTING oA
MAIN-GATE
FLIP-FLOP
TIMEBASE TIMEBASE
oscittator O——  DviDERs

FIG. 1I—FREQUENCY MEASUREMENTS are made by counting the number of pulses that occur in a
period of time that is determined by the timebase divider.
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DISPLAY
MAIN T
INPUT o]  MAIN-GATE CATE
; .
CONDITIONING i COUNTING
FLIP-FLOP }. -OUNTING
FREQUENCY
COUNTED
TIMEBASE
DIVIDERS
A
TIMEBASE

OSCILLATOR \"

FIG. 2—PERIOD MEASUREMENTS are made by counting the number of pulses from the timebase
oscillator that occur while the input pulse is active.

HIGHER
FREQUENCY
INPUT
SIGNAL
MAIN
INPUT (BATE
CONDITIONING D_, COUNTING  JIB  ycp oy
LOWER
FREQUENCY
INPUT MAIN-GATE
SIGNAL FLIP-FLOP
A
INPUT TIMEBASE
CONDITIONING DIVIDERS

FIG. 3—RATIO MEASUREMENTS are made by disconnecting the timebase oscillator from the main
gate. One signal is applied to the regular input, and the the second is fed through the timebase signal

path.
i“’" DISPLAY
MAIN T
OPEN < BATE
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FIG. 4—TIME INTERVAL is measured by counting pulses from the timebase oscillator during an
interval that is defined by externally-applied start and stop pulses.

enables that counting through the main-
gate flip-flop. The number of pulses
counted is directly proportional to the
period of the input signal.

Clock rate and number of measure-
ments affect the resolution and accuracy
with which an input signal is measured. A
higher clock rate provides greater resolu-
tion. For example, with a 1-MHz clock,
one million pulses would be counted in
one second, but with a 10-MHz clock, ten

times that number would be counted.
With very-low-frequency signals, it is
often more accurate to measure several
complete cycles and then display the aver-
age value of those measurements.
Frequency ratio may be measured, as
shown in Fig. 3, by disconnecting the
timebase oscillator from the gating cir-
cuitry. The lower-frequency signal then
controls the gate, and the higher frequen-
cy signal is counted by the counting regis-

ter. Accuracy can be improved by using
the averaging technique we mentioned
above.

Time interval is measured by using two
control signals, sTtarT and stop, to con-
trol the main gate, as shown in Fig. 4. The
counting register then counts pulses from
the timebase oscillator. Counting com-
mences upon receipt of a start pulse, and
counting ceases upon receipt of a stop
pulse.

Pulse counting is similar to measuring
frequency, except that an external signal,
such as an SPST toggle switch, deter-
mines the gate’s time interval—that is, the
length of time the gate 1s able to accept
input pulses. The basic idea 1s shown in
Fig. 5.

Other features

Frequency counters often include fea-
tures like normalizing, presetting, and
prescaling. A normalizing frequency
counter multiplies the input signal by a
preset constant. Normalization is often
used to measure RPM and flow rate,
where input transducers commonly
provide more (or less) than one pulse per
unit of rotation or flow. A presettable fre-
quency counter provides an indication
only when a preset number has been ex-
ceeded. Presettable counters are used in
batch counting, RPM monitoring, and
cardiac and respiratory monitoring.

Prescaling is useful for increasing the
maximum frequency at which a counter
can operate reliably. The prescaler divides
the input signal by o factor of n before
applying it to the main gate, as shown in
Fig. 6. The tradeoff is that, to keep resolu-
tion from decreasing by n, the main gate
must remain open for a period of time
equal to n. However, that allows a slower,
less expensive gate and counting register
to be used.

That should give you some of idea of
what frequency counters can do. Now
let’s look at how they do it. We’ll begin at
the beginning—the input-conditioning
circuitry.

Input processing

The major components of the signal-
processing block we have referred to in
previous diagrams as ‘“‘input con-
ditioning™* are shown in Fig. 7. First we
notice a switch to select AC- or DC-coup-
ling. Then we see an attenuator that is
used to reduce the amplitude of the input
signal if it is too great. Next there is a
limiting circuit composed of a fuse and
diodes DI and D2. Then we see an imped-
ance-matching network that is followed
by a wide-band amplifier.

An optional AGC (Automatic Gain
Control) circuit provides feedback from
the amplifier to the input attenuator, and
then the Schmitt trigger conditions any
signal with a slow rise-time, a slow fall-
time, or both (like a sinewave), to provide
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FIG. 5—PULSES ARE COUNTED by using a manual sTart/sTop switch to control the main gate. The

input signal is applied to the regular input.

In general, pulses must have an amplitude
exceeding 2s2(2.82) times the rms value
of the specified trigger voltage.

It may appear that a more sensitive fre-
quency counter is a better frequency
counter. However, frequency counters
usually have broadband input amplifiers,
so high sensitivity can cause false trigger-
ing to occur. That is why a Schmitt trigger
is used. As shown in Fig. 8, the peak-to-
peak sensitivity, or hysteresis, of the fre-
quency counter should prevent noise rid-
ing the input signal from triggering the
counting circuit. Now let’s look at the
input circuitry.

Input-signal conditioning

Input coupling may be either DC or
AC. As shown in Fig. 9-a, an AC signal
with a large DC component can shift the
level of the signal outside the usable range
of hysteresis. By coupling the input signal
through a capacitor, the DC is blocked,
and the signal falls within the usable range
of hysteresis. '
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FIG. 6—A PRESCALER may be used to measure frequency higher than usual. For proper display, the
output of the timebase oscillator may also be divided.
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FIG. 7—THE INPUT-CONDITIONING CIRCUIT of a typical frequency counter is shown here. The circuit
shapes signals to a digital form that is acceptable to the main gate.
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FIG. 8—NOISE RIDING AN INPUT SIGNAL can cause false triggering of a frequency counter’s counting

circuit.

a more rectangular output with fast
risetimes and fast falltimes. Next we finda
trigger-slope selector, and then the prop-
erly-conditioned input signal is fed to the
digital counting and display circuitry.
While keeping those input components
in mind, let’s talk a bit about the sort of

input signal that is required, and then look
at each stage of that signal-processing cir-
cuit in more detail.

Sensitivity may be defined as the small-
est input signal that can be counted reli-
ably. Sensitivity is usually specified in
terms of the rms value of a sinewave input.

FIG.9—A DC-COUPLED SIGNAL, as shown at a,
can shift a signal completely out of the hys-
teresis range. AC-coupling, as shown at b,
brings the signal in range.

COUPLING

AC s1

INPUT QUTPUT

C1

0.033uF Ri

FIG. 10—THIS RC NETWORK is used with dif-
ferent values of R1 to generate the waveforms
shown in Fig. 11.

AC coupling is of little value if the duty
cycle—the ratio of the on time to the
period of a waveform—is low, because the
time constant of the input network may
exceed the width of the input pulse. For
the same reason, AC-coupling should not
be used on variable duty-cycle signals.

Let’s see what effect the input network
can have on narrow pulses. The effects of
the RC network (shown in Fig. 10) that we
used are shown in Fig. 11. Trace a in Fig.
11 shows the input signal; trace b shows
the output signal when Sl is closed—i.e.,
when the input is DC-coupled to the out-
put. The remaining traces (¢—f) show how
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at fwould cause drastic counting errors.
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FIG. 12—TRIGGER LEVEL. if set Improperly (a),
can cause a pulse-train to pass undetected.
Trigger level is set properly at b, a positive-going
wave-train, and at ¢, a negative-going wave-
train.

decreasing values of RI affect the output
signal. In trace ¢ (where R1 has a value of
one megohm), the voltage level of the
signal has been shifted, but it retains its
overall shape. As the value of Rl de-
creases, the signal becomes more and
more distorted, until, as shown in trace f,
(where R1 has a value of 2.2K), the circuit
becomes a differentiating network, so er-
ratic counting would result.

The attenuator is a voltage-dividing
RC network that typically provides
switch-selectable division by 1, 10, or
100. Variable attenuators are also com-
monly used. The attenuator is often fol-
lowed by a limiting network which
ensures that sensitive amplifier inputs are
not overloaded. That could easily happen
with a low-impedance, high-speed input
signal like a glitch.

The input to the amplifier is generally
high impedance (one megohm), but some
frequency counters allow you to choose
either high (one megohm) or low (50
ohms) input impedance. You can often get

asensitivity of 20 to 25 mV with a 50-ohm
input. A sensitivity of one mV is possible,
but noise may cause false triggering and
erroneous counting.

Trigger level refers to the voltage at
which the frequency counter will trig-
ger—that is, deliver a pulse to the count-
ing circuitry. If the trigger level is set too
high, as shown in Fig. 12-a, the input
signal well never fall below the lower hys-
teresis voltage, V|, so no pulses will be
counted. By lowering the trigger thresh-
old, as shown in Fig. 12-b, the input signal
traverses the complete hysteresis range,
so each input pulse will be counted. The
trigger level must be set correctly for
negative input voltages too, as shown in
Fig. 12-c.

The AGC circuit adjusts the sensitivity
of the amplifier to accommodate inputs of
different magnitudes. A tradeoff exists
between the response of the AGC and the
minimum frequency signal that can be
counted, which is usually about 50 Hz
with common AGC circuits. In addition,
common AGC circuits are also limited in
their ability to respond to high-frequency
AM (Amplitude Modulated) signals. The
reason is that the AGC circuit tends to
respond to the peak voltage levels and
ignore the valleys, and that can cause er-
roneous counting.

Now let’s look at how circuits like those
described have been implemented in a
real-world frequency counter. The fre-
quency-compensated input attenuator

shown in Fig. 13 can reduce an input sig-
nal as high as 100 volts by a factor of ten,
depending on the setting of switch S1. The
network composed of R6, R7, C4, and C5
does the attenuating. The block labeled
MARKER GENERATOR will be discussed
later. But for now, let’s find out how count-
ing errors can arise in frequency counters,
and how those errors can be reduced.

Error in frequency counters

The major sources of error in a frequen-
cy counter may be classified in four cate-
gories:
® The =1 count error
® The trigger error
® The systematic error
@ The timebase error

The effects of those errors on various
types of measurements are summarized in
Table 1.

When a frequency counter makes a
measurement, a =/ count ambiguity ex-
ists in the LSD (Least Significant Digit).
As with A/D converters, that error is
called a quantitizing error. As shown in
Fig. 14, depending on the precise instant
the main gate opens and allows input sig-
nals to pass through to the counting cir-
cuits, a pulse may be missed. In the
middle trace, the gate opens for time T,,,
and one pulse passes. In the bottom trace,
the gate also opens for time Ty,, but it
opens a little later, so a second pulse pass-
es through.

The trigger error is caused by the ran-
dom noise that accompanies an input sig-
nal. When measuring period, the input
signals themselves control the opening
and closing of the main input gate. There-
fore noise can cause the hysteresis “win-
dow" to be crossed too soon (or too late),
and that means the gate will stay open for
an incorrect period of time.

The systematic error is caused by even
the slightest mismatch between the
risetimes or propagation delays of the start
and stop channels. Mismatched probes
and cable lengths can cause that type of
erTor.

The timebase error is the greatest
source of error in most frequency coun-
ters. The timebase is usually a quartz-
crystal oscillator. Since the timebase os-
cillator controls the period of time the
main gate is open, its importance in deter-
mining accuracy cannot be overstated.
There are basically three types of crystal
oscillator:

1. Room-temperature (RTXO)

2. Temperature-compensated (TCXO)

3. Oven-controlled (both switched- and
proportional-oven types).

Oscillator type | simply ignores the
effect of temperature; oscillator type 2
attempts to compensate for temperature
drift by using components that drift in the
direction opposite that of the crystal. The
net effect is, hopefully, no drift with tem-
perature.



it

o

FIG. 13—INPUT-CONDITIONING CIRCUITRY serves to produce a clean digital output for the counting
circuitry that follows.
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TABLE 1—ERROR SUMMARY

Souce of Frequency Period Time interval
errors measurement | measurement | measurement Remarks
+1 Count Yes Yes Yes A Random error
+ Time Base Yes Yes Yes
+ Trigger No Yes Yes A Random error
+ Systematic No No Yes
TABLE 2—CRYSTAL OSCILLATOR ERROR
Room Temperature Simple
temperature | compensated switching Proportional
crystal crystal oven oven
oscillators oscillators oscillators oscillators

Temperature <25x10-% <5 x10-7 <1x10-7 <7x102

(0°C — 50°C)
Line Voltage <1x10-7 <5x10-8 <1x10-2 <1 x10-10

(10% change)
Aging <3x107mo |<1x107mo [<1x10-"mo <1.5x10-%mo

or
<5x10-1%day

Short Term <2x10°%ms |[<1x10°ms |[<5X10'9rms [<1x10-"'rms

(1 sec. avg.)

Oscillator type 3 doesn’t attempt to
compensate for variations in temperature;
it attempts to control that temperature
completely. It usually takes 24 hours after
turn-on for an oven to attain its maximum
specified accuracy, but an oven can usu-
ally attain an accuracy of 7 parts in 10-2 in
20 minutes. Precision frequency counters
usually keep their ovens turned on con-
stantly, whatever the state of the on/oFF
switch, so that maximum accuracy is: al-
ways attainable at the instant that the in-
strument is turned on.

Besides temperature, there are three
additional sources of error in a crystal
oscillator: line-voltage variations, aging
rate or long-term stability, and short-term
stability.

The effect of line-voltage variation on
crystal frequency is usually specified in
terms of a 10% change in voltage. The
effects of line-voltage variation can be
minimized by careful power-supply de-

sign.
INPUT ﬂ |_| ﬂ_
SIBNALT 1 T T
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FIG. 14—A ONE-COUNT ERROR can occur if a
frequency counter’s main gate opens at the
wrong time.

The physical properties of the crystal
gradually change with time. That shift
results in a cumulative frequency drift
called aging. Aging is usually specified in
terms of frequency change per month,
since a factor like temperature would
mask the small amount of aging that
would occur in such a short period of
time.

Short-term stability, also referred to as
time-domain stability and fractional fre-
quency deviation, results from noise (ran-
dom frequency and phase fluctuations)
generated in the crystal itself. The effect
of each type of crystal-oscillator error is
summarized in Table 2.

Now that we’ve discussed the basic
theory of frequency counters, and sources
of error therein, let’s look at several inter-
esting and unusual real-world applica-
tions for a frequency counter. In addition
to basic frequency, time and counting
measurements, you can use any frequen-
cy counter with adjustable starr and
sTop trigger-level controls to measure
phase and risetime.

Unfortunately, that discussion will have
to wait until next time as we’ve run out of
space for this issue. At that time, we’ll
also look at some rather sophisticated
counters and accessories, and how they
are used. R-E
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583248-8  Pub, Pr, $46.95 Club Pr, $31.50

ANALYSIS AND DESIGN OF DIGITAL
INTEGRATED CIRCUITS. By D. A,
Hodges and H. G. Jackson.

291/535 Pub. Pr, $40.00 Club Pr, $32.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.

617/97X  Pub. Pr, $48.50 Club Pr., $34.85

ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. 1. Tuma,
654/298  Pub. Pr, $41.50 Club Pr., $31.00

DIGITAL COMMUNICATIONS. By J.
Proakis

5097271 Pub. Pr., $42.95 Club Pr., $31.50

CRYSTAL OSCILLATOR CIRCUITS. By
R. J. Matthys.
583251-8 Pub. Pr., $37.95 Club Pr, $26.95

MAINTAINING AND REPAIRING
VIDEOCASSETTE RECORDERS By R.
L. Goedman.

582895-2 Pub. Pr, §15.95 Club Pr., $12.50

MAIL THIS COUPON TODAY

McGraw-Hill Book Clubs

Why YOU should join now!

B BESTAND NEWEST BOOKS IN YOUR FIELD — Books are selected from a wide
range of publishers by expert editors and consultants to give vou continuing access
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B BIG SAVINGS — Build vour library and save money too! Savings ranging up Lo
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ing my first year of membership as outlined underthe
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Book Plan that allows you savings up to 70% off the publishers’ prices of
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the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec-
tions. A dated Reply Card is included. If you want the Main Selection, you simply do
nothing —it will be shipped automatically. If you want an Alternate Selection —or
no book at all —you simply indicate it on the Reply Card and return it by the date
specified. You will have at least 10 days to decide. If, because of late delivery of the
Bulletin you receive a Main Selection yvou do not want, you may return it for credit
at the Club's expense.

As a Club member you agree only to the purchase of three books lincluding your
first selection] during vour first year of membership. Membership may be discon-
tinued by either vou or the Club at any time after you have purchased the first
selection plus two additional books.
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McGraw-Hill Book Clubs, P.O. Box 582, Hightstown, New Jersey 08520-9959

Signature

Name

Address/Apt. #

City

State Zip

This order subject 1o acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members.

E33783

3 9861 NHAY



RADIO-ELECTRONICS

=~
(-]

MECENOROGY

EACH YEAR, ABOUT THREE PERCENT OF
the population of the United States suffers
some type of bone break. In fact, that type
of injury is the third leading cause of hos-
pitalization in this country.

Normally, a broken bone heals. But in
about 5% of the cases the bone either
doesn’t heal at all, or the healing process
takes an abnormally long time. In recent
years, those problem cases have been
treated with electronics.

The idea of using electronics to pro-
mote healing is not new. In the 1840’s, it
was discovered that electric currents could
sometimes cause healing in fractures that
were not healing on their own. In more
modern times the phenomenon came un-
der closer scrutiny, and in 1979, the U.S.
Food and Drug Administration (FDA) ap-
proved the use of weak-pulsed magnetic
fields to promote healing.

Since then, weak-pulsed electromag-
netic fields have been used to treat over
15,000 patients in this country alone. Al-
though the patients selected for such treat-
ment generally had fractures that failed to
heal normally over a period of months or
years, a success rate of 80% has been
achieved with electronically stimulated
healing.

In addition to causing a fractured bone,
such as that shown in Fig. 1, to heal,
electromagnetic fields may be helpful in
stimulating the healing of skin ulcers and
other defects in soft tissues. It is even felt
by some people that electromagnetic
fields may also prove to be useful in reduc-
ing the growth of cancers.

Electric fields and healing

Electric fields can interact with body
tissues in a number of ways. One of those
ways is heating. When the energy put into
a tissue is greater than one-watt-per-kilo-
gram of tissue, significant heating occurs.

There are several possible ways, that
heat-producing electric currents can pro-
mote healing. Thermal stimulation of
blood vessels causes blood flow to in-
crease because such stimulation dilates
those vessels. It also makes it easier for
nutrients in the blood to pass through
blood-vessel walls to the tissues. Finally,
it increases the metabolic rate of tissues.

Heating can also relax muscles, reduc-
ing muscle spasms and pain. Connective

tissues may be softened by heat, allowing

Dr. RAY FISH, PhD, MD

Healing with Electronics

Although the concept is over a hundred years old, electrical stimulation of the body to promote
healing has only recently been accepted. Here, we look at the techniques that are currently
used, and some of the problems that had to be overcome to develop those techniques.

for less painful movement. For those rea-
sons, deep heating usually plays an im-
portant part in the treatment of orthopedic
injuries, such as injuries to joints, ten-
dons, and muscles.

Heat can damage tumors because they
sometimes have a marginal blood supply,
which is overloaded when the metabolism
is increased by local heating. Also, the
uptake of toxins (chemotherapy drugs)
can be increased by heating.

Healing fractures

Weak electric fields are sometimes
used to stimulate bone healing. The ap-
plied fields try to imitate the distribution
and magnitude of the electric fields that
are naturally generated within bones.
Bone is a piezoelectric material; voltages
are produced when bone is stressed or
bent. The growth and shaping of bones is
controlled by the voltages caused when
the bones are loaded. With exercise,
bones generate electric fields; the strength
of those fields is usually a few millivolts-
per-centimeter.

The fields are part of a natural feedback
system that changes the shape of bones as
they grow and repair themselves after in-
jury. Naturally, bone grows in such a way
as to reduce mechanical stress on the
bone. When compressive forces are ap-
plied to bone, a negative potential results,
leading to bone growth; when tension is
applied to bone, a positive potential re-
sults, leading to absorption of bone. Also,
bone grows in such a way that the shape is
one that can handle the load placed upon it
with the least strain.

Although many other factors contribute
to bone growth and shaping, there is no
doubt that weight bearing strengthens
bones. Decreased weight bearing causes
loss of bone mass. In extreme cases, such
as when astronauts do not exercise in
space, the loss of calcium from bones can
be significant.

A bone injury alters the natural elec-
trical fields. That is, the field strength at
such sites increases markedly. Although
researchers are not certain of the mecha-
nisms involved, one theory is that the in-
creased field strength attracts certain types
of “healing” cells.

If healing is not proceeding satisfac-
torily, or has stopped, it is possible to
assist the natural process by applying an



FIG. 1—THE BONE THAT most often fails to heal
is the tibia, the large bone between the knee and
ankle. Here are two x-rays of the same leg taken
at different angles to show more detail. The
smaller bone next to the tibia, the fibula, is also
broken. The knee and ankle joints are just out of
the picture.

FIG. 2—HERE, THE NEGATIVE ELECTRODES
are implanted directly on the bone. The positive
electrodes are located on pads on the surface of
the skin.

electrical field to the injury. Such non-
healing can be caused by several factors.
A fracture may not heal if its ends are too
far apart (half the diameter of the bone) or
if certain types of tissues have grown be-
tween the fracture fragments. The latter
causes a “false joint™ (in medical terms. a

synovial pseudarthrosis) to form.

A field can be applied to the injury site
in several ways. One of those is direct
application. In that method. shown in Fig.
2, electrodes are implanted directly in the
bone. With implanted electrodes, bone
formation (osteogenesis) is stimulated at
the negative electrode (cathode). Bone-
cell death (necrosis) often occurs at an
implanted anode. Thus, the cathode is
implanted in the bone while the anode is
placed on or implanted in the skin.

A variety of different electrode mate-
rials have been tried. The most common
are stainless steel and titanium, but plati-
num alloys and silver/silver-chloride elec-
trodes also have been used. The voltage
used to drive the electrodes can be DC,
pulsed DC, symmetric AC, or asym-
metric AC (usually under 3 kHz).

In the case of large, weight-bearing
bones. it is not uncommon to use four
electrodes, each carrying up to 20 micro-
amperes to the fracture site.

One thing that must be guarded against
is the possibility of wires coming loose.
To prevent that from happening, the frac-
ture site is covered by a cast. To aid in
mobility, the power supply may be made
part of that cast.

It is of course possible to deliver a cur-
rent to the fracture site without physically
locating electrodes there. One such meth-
od is induction. In the method shown in
Fig. 3, pulsed magnetic fields are gener-
ated by a pair of coils that are placed so
that they share a common axis, which
passes through the fracture site. An AC
voltage of 10 to 100 is applied to the coils,
which in turn sets up a time-varying mag-
netic field at the fracture site. The magni-
tude of the magnetic field is between 0.1
and 20 gauss. Experiments have shown
that such magnetic fields induce current
densities of 1 to 20 microamperes-per-
centimeter. The corresponding peak volt-
age density is about one millivolt-per-cen-
timeter. To aid healing, the magnetic field
is applied continuously for 10 or more
hours a day, over a period of several
months.

Finally. a current can be induced via
capacitive coupling. As shown in Fig. 4,
the electrodes are placed on the skin on
opposite sides of the fracture site. Poten-
tials of 1 to 10 volts at 20 to 200 kHz are
then applied to the electrodes.

Another application of electric fields in
healing is in the treatment of skin ulcers.
Those ulcers are caused by poor circula-
tion, leading to the loss of skin and most
commonly occur on the leg. To treat such
ulcers, currents of 200 to 1,000 microam-
peres have been used. In one study, a
negative electrode made of a copper mesh
embedded in saline-soaked gauze was
first placed on the wound for about a week

FIG. 3.—CURRENT CAN BE DELIVERED to the
fracture site via induction. Here, the two coils
share a common axis, and that axis passes
through the fracture site.

to inhibit infection. Then a positive elec-
trode was applied to stimulate growth.

Although the use of electrical stimula-
tion to promote healing seems promising,
there are a number of complications that
can arise when such stimulation is carried
out for prolonged periods of time.

Medical-electronics research

The clinical success of bringing frac-
ture healing to thousands of people with
otherwise hopeless cases leaves no doubt
that electronically-assisted bone healing
works. However, finding the right current
levels, electrode placements, and other
parameters was not easy.

Proving the value of a treatment method
does not usually come easily because one
does not try unproven methods on large
numbers of subjects. If tried on small
numbers of subjects at first, something
often goes wrong, making the method
look worthless. In general, years of initial
research are done on animals to define the
types of conditions (e.g. fracture types)
that might respond to treatment, the treat-
ment methods that might work. and the
safety of the methods. It did take well over
100 years for electrically stimulated frac-

continued on page 86
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35 MHz DUAL TRACE OSCILLOSCOPE

$329 MO-1251 $545 MO-1252

Top quality scopes at a very reasonable price. Contains all the desirable features. Elenco’s 2 year guarantee
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Write for specifications

TRUE RMS 42
DIGIT MULTIMETER

Model
$1 35 M-7000
.05% DC Accuracy
.1 % Resistance

with Freg. Counter
& Deluxe Case

@) rowerBLO

$ The Power Supply For Breadboart

500 MULTI METER with
= CAPACITANCE and
transistor tester

%65 curisoo

5@ e o Current, Capagitors
@—. -~ Transistors & Diodes

3%z DIGIT
MULTIMETE

25

1% DC Accuracy
1% Resistance
Reads 10A DC

GF-8016 Function Generator
with Freq. Counter

219

7. Sine, Square, Triangle,
ePulse, Ramp, .20 2 MHz
eFrequency .1 thru 10 MHz

GF 8015 without Freq. Meter *169

Triple Power Supply XP-660 $1 495 $99+5

1 4950 tNO“' _atl_'-’ower‘SuppIy for your Bread Blocks. Snaps i
3 12V @ .3A, 5V @ 1A, -5V @ .5A
5V @ 5A @ @ @

Fully Regulated, Short Circuit Protected with 2 $22.95 for Both, Power Blox & Breadboai

Limit Cont. 3 Separate Supplies.

3 Amp Power Supply XP-650
== *119%

B D T 0-40V @ 1.5A
ceq '™ 0-20V @ 3A

DIGITAL LCR METER
Model LC-1800

Measures: Inductors $1 4

Capacitors, Resistors

Inductors .1uH to 200 H
Capacitor.1Pf to 200uf
Resistor .01R to 20M Q
Ranges 6Ind, 7 cap, 7 res

Fully regulated, short circut protected, current
limit control

C&S SALES, 8744 W. North Ter. Niles, IL 60648 @ = 15 DAY MONEY
800-292-7711 (312) 459-9040 - =  BACK GUARANTEE ASK FOR CATALOG

2 Year Limited Guarantee! Add 5% for Postage ($10 max.), IL Res., 7% Tax
CIRCLE 279 ON FREE INFORMATION CARD



ROBOTICS

Mystery computer revealed

LAST MONTH WE DISCUSSED SOME OF
the requirements of a portable
robot controller. We found that a
CMOS microprocessor, plenty of
RAM, and a flexible I/O structure
were among the most important of
those requirements. | also
dropped a few hints about a super
controller that meets those re-
quirements and that needs only
four AA cells to operate. This
month I'll let the cat out of the
bag—it's Radio Shack’s Model 700.
Before | talk more about it, let's
examine some alternatives.

The portable-computer market
is filled with battery-operated ma-
chines. Some are IBM-compatible,
and some aren't. Prices for today’s
portables split into two corre-
sponding ranges. The IBM-com-
patibles generally go for about
$2000, while the non-compatibles
go for about $1000, or less, and
sometimes much less. A robot
needs a good processor, good I/O
(Input/Output), and a flexible con-
trol language that’s easy to learn
and apply; but that doesn’t neces-
sarily mean it needs to be IBM-
compatible.

So, in my opinion, Radio Shack’s
Model 100 is the computer to use
for robot control, especially since
prices for both models (8K and 24K
RAM) have been dropping almost
monthly.

The Model 700 was the first lap-
top computer to hit the scene, and
it was truly revolutionary. NEC and
Olivetti followed with machines
that were based on the same de-
sign; and, if you shop around, you
can pick up either an NEC or an
Olivetti for about $200.

The Model 100 has an 80C85 mi-
croprocessor, parallel and serial

+5V

MARK J. ROBILLARD,
ROBOTICS EDITOR
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FIG. 1

interfaces, provision for a bar-
code reader, and RAM that can be
expanded on-board to as much as
32K. Third-party vendors even sell
add-ons that allow as much as -
megabyte of (bubble) memory! If
those features sound familiar, it’s
because they perfectly match the
requirements we've been discuss-
ing the past couple of months.

A serial connection
How do you interface a comput-
er to a robot? You can use the
parallel interface, the RS-232 inter-
face—or both, if necessary. What
do you do if you have no serial
interface? The circuitshown in Fig.
1could be used with justaboutany
computer with an 8-bit data bus.
continued on page 104
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SATELLITETY

The “Kate” test

LAST MONTH WE TALKED ABOUT WHAT
can happen when a storm like last
fall’'s Hurricane Kate strikes a satel-
lite-TV antenna. | have experience
with such disasters because | oper-
ate an extensive antenna-testing
range on the Turks and Caicos Is-
lands, located some 650 miles east
southeast of Miami in the extreme
northern Caribbean.

Before Kate passed by our test
range, we had 25 operational and
15 non-operational antennas. After
Kate passed by, only two antennas
from the former group were still
standing and operational. Some
required minor repairs, but more
than half were totally destroyed,
including several 20-footers.

In our consumer-antenna
range, we had antennas as small as
eight feet, and as large as sixteen
feet in diameter. Not one solid-
metal dish antenna survived the
storm totally unscathed, and only
one could be repaired. Mesh-type
designs fared slightly better. Most
antennas suffered mount failure,
whether the mount was the single-
post or the three-legged (tripod)
type. The mounts simply couldn’t
support the loads the antennas
presented the 100 + mile-per-hour
winds. Typically, the wind
damaged or destroyed the mount,
the antenna broke free, and the
wind slammed the antenna into
the ground and other nearby ob-
jects.

No solid fiberglass antenna sur-
vived, either. Again, the mounts
bent and collapsed because they
simply couldn’t handle the winds.
Five-inch steel pipes that sup-
ported twelve-foot fiberglass dish-
es simply bent under the stress.
Smaller pipes split open and shat-

FIG. 1

tered into strips. Concrete-filled
pipes fared slightly better, but they
still split open as the antennas
twisted back and forth and ripped

TVRO dealer “Starter Kit"
available

Bob Cooper's CSD Magazine has ar-
ranged with a number of TVRO equip-
ment suppliers to provide a single-
package of material that will help intro-
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid-
ed by any would-be TVRO dealer, in addi-
tion, product data and pricing sheets from
prominent suppliers in the field are in-
cluded. That package of material is free of
charge and is supplied to firms or individu-
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics

not involved in some form of electronics
sales and service.

BOB COOPER, JR.
SATELLITE-TV EDITOR

the pipes into bent-spaghetti
shapes.

Of the 40 antennas under our
direct care, those that survived
with either minor damage or no
damage at all were of special inter-
est. As we reported last month, the
two that survived unscathed were
both Paraclipse horizon-to-hori-
zon driven antennas. Eight other
antennas survived with relatively
minor damage: broken ribs,
broken drives, feed supports that
snapped loose. One of those was
an eleven-foot Harris Delta Gain
antenna, known for its very-heavy-
duty construction. The other
seven were all mesh antennas.
What follows is a breakdown of
what happened, by manufacturer.

1. Conifer’s twelve-foot screen-
mesh is supplied by the manufac-
turer with the mesh already at-
tached to the panel sections.
Three antennas were involved in
the Kate Test and all had relatively
minor damage. The damage sus-
tained was typically related to the
motor-drive units (which are sepa-
rate from the antennas proper), al-
though one antenna was signifi-
cantly damaged when a chunk of a
nearby house plowed into (and
through) about one third of the
screen mesh surface. Obviously,
we can’t blame Conifer for that.

2. Ranger’s eleven-foot screen-
mesh dish (of relatively light-
weight construction, by the way)
broke loose from its pipe mount
and free-wheeled in the winds.
Damage was confined to the sup-
port structure and amounted to
about 25% of the antenna’s origi-
nal cost.

3. Uniden’s 10.5-foot screen-
mesh antenna with slide-in pan-



Super Disk
Diskettes

Now...Diskettes you can
swear by, not swear at.

Lucky for you, the diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some you wouldn't think of trusting with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead of creating quality
products. This has resultedin an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.

HOWTHEY MADE THE BESTDISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reliability. To learn the “manufacturing secrets” of the top
diskette makers, they've also hired the remaining “magnetic
media moguls” from competitors around the world. Then all
these world class, top-dollar engineers, physicists, research
scientists and production experts(if they've missed you, send
in your resume to Super Disk) were given one directive...to
pool all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
superb dependability when you use Super Disk diskettes. If
all this manufacturing mumbo-jumbo doesn’t impress you,
we're sure that at least one of these other benefits from using
Super Disk diskettes will:

1. TOTALSURFACE TESTING - For maximum reliability, and to lessen the likelihood of
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that
are in between the regular tracks.

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your
computer, it must be compatable physically. Super Disk has an entire line of 5%-inch
and 3':-inch diskettes for your computer.

3. SPECIALLY LUBRICATED DISK - Super Disk uses a special oxide lubricant which is
added to the base media in the production of their diskettes. This gives you a better disk
drive head to media contact and longer head and disk life.

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unigue high temperature and
low-marring vinyl jacket allows use of their product where other diskettes won't work. This
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket.
5. REINFORCED HUB RINGS - Standard on all 48 TPl Super Disk mini-disks, to
strengthen the center hub hole. This increases the life of the disk to save you money and
increase overall diskette reliability.

6.DISK DURABILITY - Super Disk diskettes will beat all industry standards for reliability
since they will give you more than 75% of the original signal amplitude remaining even
after an average (Weibul B-50) of 20 million passes. They are compatible with all industry
specifications as established by ANSI, ECMA, 1SO, IBM and JIS.

7. CUSTOMER ORIENTED PACKAGING - All Super Disk disks are packaged 10 disks to
acarton and 10 cartons to a case. The economy bulk pack is packaged 100 diskstoacase
without envelopes or labels.

8. LIFETIME WARRANTY - If all else fails, remember, all disks made by Super Disk Inc.,
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications,
Super Disk Inc. will replace them under the terms of the Super Disk warranty.

9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error-
free disks are yours withoul the high cost.

Order toll free 800-USA-DISK

NOW...NAME BRAND QUALITY AT SUPER CE PRICES

Now, you can buy Super Disk brand diskettes directly from Communi-
cations Electronics at prices less than “unbranded” generic diskettes.
Your data is valuable, so why take chances using a diskette that could
be so unreliable that the manufacturer refuses to put their name oniit.
To save you even more, we also offer Super Disk bulk product where
100 diskettes are packed in the same box without envelopes or labels.
Since we save packaging costs, these savings are passed on to you.
5%" diskette envelopes are also available from us. These super strong
and tear resistant envelopes are only $10.00 per pack of 100. Use
order # CV-5 for a 100 pack of 5% diskette envelopes.

39¢ per disk
Quantity One

Ourdiskettes are packed 10 disks to acarton and 10 cartons to a case.
The economy bulk pack is packaged 100 disks to a case without
envelopes or labels. For best value, you should order in increments of
100 diskettes. Almost all diskettes are immediately available from
Super Disk. With our efficient warehouse facilities, your order is
normally shipped in less than a day.
SAVE ON SUPER DISK™ DISKETTES price
Product Description Part # per disc ($)
5%" 555D Soft Sector w/Hub Ring 6431-FA 0.64
5%'" Same as above, but bulk pack w/o envelope 6437-FA 0.39
5%" SSDD Soft Sector w/Hub Ring 6481-FA 0.68
5%" Same as above, but bulk pack w/o envelope 6487-FA 0.43
5%" DSDD Soft Sector w/Hub Ring 6491-FA 0.74
5%" Same as above, but bulk pack w/o envelope 6497-FA 0.49
5%" DSQD Soft Sector (96 TPI) 6501-FA 1.09
5%" Same as above, but bulk pack w/o envelope B507-FA 0.84
5%" DSHD for IBM PC/AT - bulk pack 6667-FA 2.07
3%" SSDD (135 TPI) - bulk pack 6317-FA 1.67
3%" DSDD (135 TPI) - bulk pack 6327-FA 1.99

855D = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD= Double Sided Double Density: DSQD= Double Sided Quad Density;
DSHD = Double Sided High Density; TPl = Tracks per inch.

BUYYOURDISKETTES FROMCE WITH CONFIDENCE

Toget the fastest delivery of your diskettes, phone your order directly to our
order desk and charge it to your credit card. Written purchase orders are
accepted from approved government agencies and most well rated firms at
a 10% surcharge for net 10 billing. For maximum savings, your order should
be prepaid. All sales are subject to availability, acceptance and verification.
All sales are final. All prices are in U.S. dollars. Prices, terms and speci-
fications are subject to change without notice. Out of stock items may be
placed on backorder or substituted for equivalent product unless we are
instructed differently. A $5.00 additional handling fee will be charged for all
orders with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. UPS
areas for$5.00 extra, and are payable with cash or certified check. Michigan
residents add 4% sales tax or supply tax ID number,

For shipping charges add $6.00 per 100 diskettes and/or any fraction of
100 5%-inch or 3'z-inch diskettes for U.P.S. ground shipping and handling in
the continental U.S. For 1,000 or more disks shipped tothe continental U.S.,
shipping charges are $4.00 per hundred diskettes. UPS 2nd day air rates
are three times continental U.S. rates. For Canada, Puerto Rico, Hawalii,
Alaska, or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a
Visa or Master Card, you may call and place a credit card
order. Order toll-free in the U.S. Dial 800-USA-DISK. In
Canada, order toll-free by calling 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anytime 810-223-2422. Orderyour Super Disk diskettes now.

Copyright ® 1986 Communications Electronics Inc. Ad #031386-FA

Now
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Super Disk

Mini-Floppy Disks
Lifetima Warranty
Archival Quality
Quantity 10
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els: We had three of those anten-
nas, and, to our surprise, none
lost their panels. Before the Kate
Test, we suspected that, when
slide-in panels were beaten by
strong winds, the panels would
pop out, and that, though the user
might lose panels, the dish’s
super-structure would remain in-
tact. The feeds on those antennas
were damaged where the feed in-
serts into a sleeve at the hub of the
dish. Damage amounted to about
20% of the original cost.

4. Hero's thirteen-foot screen-
mesh antennas bent their five-
inch steel pipe mounts, but only
after the mesh had been stripped
from the surface of the dish by the
wind. The screen mesh is fastened
to the ribs of the those older-style
antennas with metal screws. The
wind simply yanked the screen
mesh off the ribs by decapitating
the screws. Both antennas were
un-salvageable, so we cannot rec-
ommend any antenna whose
mesh is fastened with screws.

SATELLITE TV/

The First

Five Years!

[coors ‘Ef'
|satmiuTE
| o -

THE MOST COMPLETE report on the mushrooming
home ‘TVRO' industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reporis. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
vidual reports into a unigque ‘collector’s edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘'monster’ dish to the
present day 5 foot 'C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time

to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSD s a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page ‘CSD
ANTHOLOGY report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into," any segment of the home TVRO world.

§ NAME

;i  SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus.
E __ SEND CSD October '84 Special Issue ONLY.

COMPANY

% ADDRESS

CITY

STATE ZIP

| Payment: $60 US funds (Anthology +Bonus), $15 US funds
CSD Oct. ONLY; payable “CSD ANTHOLOGY."
Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY

- ) 10003; or call 305-771-0505 for credit card orders ONLY.

5. ECl’s eleven-foot screen-
mesh antenna with slide-in pan-
els: The surface made it through
the storm but the mount bent over
and pointed the antenna toward
the ground. Steel plates attaching
the dish-mount to the pipe-sup-
port bent badly and allowed the
antenna to flip over and yank the
motor drive out of its socket. The
repairs were all mechanical, and
the antenna probably would have
survived had the steel in the
mount been stronger and the pipe
support larger—a 6-inch-thick
wall, for instance.

6. AMD’s eleven- and thirteen-
foot all-aluminum solid-surface
antennas: The mounts gave away,
so the antennas free-wheeled and
beat themselves into crumpled
piles of useless junk.

7. We had ten of Paraclipse’s
nine- and twelve-foot screen-
mesh antennas, only one of which
was a total loss. That one was avery
early design without something
called a “hurricane strap,” a safety
cable designed to keep the anten-
na from whipping in the wind
should the motor-drive breaking
system fail. In our case, the motor-
drive failed, and, since there was
no hurricane strap, the antenna
free-wheeled and beat itself to
death, spraying parts over an area
several hundred yards wide. The
other nine Paraclipse antennas
suffered minor panel or support-
strut damage, and repairs typically
amounted to about 10-15% of the
original cost.

8.Three screen-mesh Aristocom
antennas suffered rib and mesh-
surface failures, but their mounts
held. Repairs amounted to about
20% of original cost.

Failure trends

There were trends in the way
those antennas failed that may es-
cape casual reading. Virtually all
mesh-antenna failures resulted
from mount failures. When a
mount fails, the antenna’s dish
area acts as a sail, and the wind
drives that sail until something
stops its forward motion. When
that happens, the antenna disinte-
grates. But when the mounts do
not give way, the antenna usually
survives with minor damage.

The solid surface (metal or fi-
berglass) antennas had similar



Punch up a new program.
Profits by remote control.

This program appeals to
a vast audience. Millions of
glued-to-the-recliner remote
control transmitter addicts. When
their RCT conks out, they get
very impatient. They want it fixed
or replaced right now. Waiting weeks for a
new unit from the original manufacturer doesn’t
please them.

g-r#

You've got them coming

and going.

Philips ECG has replacements for RCTs that
cover most TV/VCR manufacturers from A to Z.

(AOC to Zenith). For example, five models replace
18 RCA models. In fact, over 170 OEM remote
control transmitters can be covered by just 71
replacement RCTs. And like all Philips ECG products,
they fit and they work.

Philips ECG has an express delivery
plan that makes you a hero.

You don’t commit to anything but ordering from your
Philips ECG distributor. If it’s a replacement for a
popular OEM brand he might have it in stock. If not,
Philips ECG guarantees express delivery. This

means you beat an OEM
repair or replacement schedule
by days or weeks. In fact, in
' a matter of days your customer
is back on the recliner, pushing but-
tons and smiling contentedly. And
you're a hero.

Contact your local Philips ECG
distributor today for a free Cross
Reference RCT catalog. Start making
profit by remote control right away.

Time-Saving Money Maker!
Philips Remote Control Transmitter Tester
¥/ On site or in shop, this tester quickly and posi-
¢ tively verifies all remote control transmitting func-
tions, including those for TV receivers, VCRs and
cable converters . . . both infrared and ultrasonic
types. It's a first from Philips ECG for the television
industry. Put it to work saving time and making money for you.
Battery-operated, weighs just four ounces.

If it's ECG, it fits. And it works.

PhilipseCG

A North American Philips Company
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causes of failure: The mounts
failed to hold the antenna upright,
and once the mount bent or gave
way, the antenna self-destructed.
Very large antennas (sixteen feet
and greater) suffered extreme
structural damage when their cir-
cumference rings collapsed and
the dishes folded up like clams—
see Fig. 1 for an example. Smaller
dishes didn’t “clam-shell” but
their mounts did give way. Very
small dishes (for our part of the
world), in the eight- to nine-foot
range, generally survived because
their mounts were designed for
eleven- and twelve-foot units.
The place where the linear-actu-
ator drive attaches to the dish was
the most common point of failure.
Typically, a rotating ball-joint at-
tachment connects the antenna
end of the actuator arm to the
dish’s surface through a bracket at-
tached to a strut. Those brackets
failed on perhaps one-third of our
antennas, and left them unsup-
ported and at the mercy of the hur-
ricane-force winds. R-E

MEDICAL ELECTRONICS

continued from page 79

ture healing to come into use after it was
discovered.

Many types of electronic devices will
be implanted in people in future years.
There are already pacemakers, drug and
hormone infusion pumps, arm and leg
muscle stimulators, artificial hearts,
heart-assist devices, defibrillators, brain-
stimulation devices, and artificial ears.
And more devices will be developed in the
future, but electronics engineers will en-
counter many challenging problems be-
fore those new devices become successful
and accepted.

One problem is that electronic devices
must be shown to be safe and effective
before being tried on people. Thus, al-
most all medical-electronics devices are
tested on animals first. For instance, ani-
mal testing of artificial hearts was con-
ducted for over a decade before approval
was gained for a test on a human subject.

Another problem is that the course of a
disease or injury can be greatly different
in different people. One reason is that
each patient is different. Each differs in
his physical conditioning, ability to toler-
ate pain, adaptability to change, and
motivation. Further, each injury or illness
is unique. Each fracture is at least a little
different from any other; each heart is

continued on page 94

Electronies [7)T701-/\DS

| THE WIRELESS TELEPHONE TRANSMIT-

TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con-
versation with crystal clarity. Completely au-
tomatic. Uses power from the telephone line
itself. Never needs a battery! Up to ¥ mile
range. Use with any FM radio. Complete kit
anly $29.95. Tax included. VISA and Master-
Card accepted. FREE SHIPPING. DECO IN-
DUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 241-2827.
CIRCLE 127 ON FREE INFORMATION CARD

NEED A STORAGE SCOPE? The Scope
Memory attaches to your analog oscilloscope
and converts it into a cligital storage scope
capable of storing and displaying transient
signals and pulses. Features include selecta-
ble sampling rates, 2K memory, pre and post
trigger capability. Single and Dual Channel
models available from $575.00. SIBEX, INC.
3320 U.S. 19N, Suite 410, Clearwater, FL
33519, (813) 786-3001.

CIRCLE 289 ON FREE INFORMATION CARD

SINGLE AND DUAL TRACE Scopes, Ana-
log and Digital Multimeters, Power Supplies,
High Voitage and Low Cap. Probes

RF and Sine/Square Wave Generators, Digi-
tal Capacity Meters. Available at your local
distributor. EMCO ELECTRONICS, P.O. Box
327, Plainview, NY 11803. Send for your free
catalog.

CIRCLE 284 ON FREE INFORMATION CARD

THERMOPROBE—QUICKLY IDENTIFIES
DEAD PC BOARD COMPONENTS. Locates
dead resistors, transistors, IC’s, diodes. and
transformers without direct contact, in sec-
onds. Operating active components radiate
heat. dead components don't. Thermoprobe
1s sensitive to '2s°F change in temperature. A
must for your workbench or field service.
Order #209TM. ONLY $21.95 + $3.00 ship-
ping. NY Res. add tax. BUYUS, INC., Dept.
RE486 10 White Birch Dr, Ossining, NY
10562. VISA or MASTERCARD (914)
762-4799.
CIRCLE 53 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $745.00 per each insertion.
Reaches 229,044 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

e o0 0

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.
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ETCHHIGH QUALITY PC BOARDS IN MIN-
UTES with the Proto-Etch system. Replace
time consuming manual etching with faster,
Controlled Processing. Produces quality
boards to 8 < 9inches. The only self agitating,
temp controlled tank in this price range. An
incredible value at $74.95 (kit), or assembled
for $104.95. CA orders add $4.87 sales tax.
Order today. QUINTEC ELECTRONICS, 444
Lincoln Blvd., Dept 225C, Venice, CA
90291. Ph(213) 306-5354.

CIRCLE 282 ON FREE INFORMATION CARD

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES. DX5020 20MHZ $355.00.
[ Builtin component tester 5SMV to 20V/Div 0.2
| microsec. to 0.5s/DIV. Risetime less than
| 17ns. One year limited warranty. DX5035
35MHZ $525.00. DX5045 45MHZ $669.00.
DX5015S 156MHZ A/C D/C $460.00. DX1200
DMM $27.50; DX1300 DMM 16 measure-
ment Ranges $49.00. CA add 6.5% tax plus

CORDLESS TV TRANSMITTER. This unit, a
miniature video transmitter, conveniently |
transmits UHF signals to remote television |
locations within a 200" range. Signal inputs

| from VCR, Video Game, Satellite Receiver,

shipping. DELTAX DYNAMIC INC., 20955 E. |

(714) 594-7131 Telex: 503749 DELTAX.
CIRCLE 251 ON FREE INFORMATION CARD

|
‘ Lycoming St., Walnut, CALIF. 91789. Tel. |

5 GREAT WAYS
TO USE THE SSAVI
L Comglate Goue fnr

A e, ssmd PR

NEW PUBLICATION, “5 Great Ways to Use
the SSAVI": a complete guide for all uses,
including conversion to a stereo TV decoder
$6.50 ppd. ZENITH SSAVI Descramblers
only $169. Gated pulse $199. Reconditioned
original equipment for UHF chs.
48,50,51,54,60, etc. Quantity discounts. Sur-
plus TV equipment: Oak N-12, Hamlin
MLD-1200, etc. Warranty. Catalog $1. AIS
SATELLITE, P.O. Box 1226-A, Dublin, PA,
18917, 215-249-9411.
CIRCLE 288 ON FREE INFORMATION CARD

TV STEREO-SAP-ADAPTER: only $79.00
to modify your existing TV set as a Stereo-
Second Audio Program-Function TV. It re-
| quires single line from TV and stereo ampli-
| fier. Detail instruction manual for modifcation
| is included. Allow 4-6 weeks delivery. INTEK
ELECTRONICS, P.O. BOX 76417, Los An-

geles, CA 90076, (213) 739-1664.
CIRCLE 265 ON FREE INFORMATION CARD

Video Camera, or Micro Computer. When or- |
dering select an open UHF channel for your |
area. CH 14,19, 25, or 27. $89.95 plus $4.00 |
S&H. Visa/MasterCard call 1-800-522-2636 |
orders only, 617-871-5611 for information. |
CAMEO ENTERPRISES, INC.,P.O. BOX 63, |
Accord, MA 02018.

CIRCLE 266 ON FREE INFOHMA'HON CARD

THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up

| a whisper 50 feet away! Use with any FM

radio. Complete kit only $29.95 tax incl. VISA
and MasterCard accepted. FREE SHIP-
PING. DECO INDUSTRIES, Box 607, Bed-
ford Hills, NY 10507. (914) 241-2827.
CIRCLE 127 ON FREE INFORMATION CARD
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SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output. Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-

sembled circuit boards to complete. Semikit |

$250.00. Completed downconverter add
$75. Completed receiver and downconverter
add $100. JAMES WALTER SATELLITE RE-
CEIVER, 2697 Nickel, San Pablo, CA
94806. Tel. 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD
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R&D SHEET METAL WORKER—New multi-
purpose Shear, Brake and Roll now with 6"
| male dies, removable and removable female
dies. A complete in-house shop at 1/3rd the
cost. Over 20 years development/sales

cation. Free literature or $2.00 for "Guide to
Sheet Metal Working.” PACIFIC ONE COR-
PORATION, 513 Superior Ave., St. 53, New-
port Beach, CA 92663 (714) 645-5962 Telex
4996168.

‘ CIRCLE 118 ON FREE INFORMATION CARD

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.

| Covers the Sinewave, Gated Pulse, SSAVI

worldwide in industry, government and edu- |

system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95 |
plus $2.00 first class P&H. ELEPHANT |
ELECTRONICS INC,, (formally Random |
Access) Box 41770-H. Phoenix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD |

—_— )



RADIO-ELECTRONICS

o
(-]

SERVICE

CLINIC

Hot resistors and. shorted capacitors

OFTEN YOU RUN ACROSS A TV SET WITH
one or more high-wattage bleeder
resistors. We're not talking about
the resistors that are used to dis-
charge electrolytic capacitors
when power is removed from a set,
but those that are used to stabilize
the power supply. They turn up
mostly in tube-type TV sets, and
their basic function is to “bleed
off” a small amount of current, and
thereby make the power supply
less susceptible to variations in
load current. Bleeder resistors
usually run pretty hot—and some-
times they even do what they're
supposed to do!

If you find a set with incorrect—
or no—B+, the first thing you
should check is the bleeder string,
as shown in Fig. 1. One tool that is
useful in checking high-wattage
resistors is the WCFT (the Well-
Calibrated FingerTip). Just be care-
ful; some resistors are supposed
to run hot, and one could easily
blister your WCFT! So bring it
close, bul don’t louch. If you can
feel some heat, but not too much,
the resistor is probably OK. If the
resistor is cold, it—or another in
the bleeder string—may be open.

If it's too hot, you've got a short
somewhere that’s allowing too
much current to flow through the
bleeder string. That sort of short is
often, but not always, caused by a
bypass capacitor. Bypass capaci-
tors in older sets are often made of
paper, and they usually have val-
ues of about 0.25 or 0.5 p.F. They're
much more likely than today's
plastic capacitors to become leaky,
shorted, or open. You may have
several bypass capacitors to
check, because every resistor in a
bleeder string may be bypassed in-
dividually.

+HV
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FIG. 1

When you find a leaky capacitor,
replace it, and then check the rest
of the capacitors in your circuit.
You may find a marginally-func-
tional capacitor that will fail
soon—according to Murphy, as
soon as you return the set to the
customer! In general, a good pa-
per capacitor will have resistance
well over 50K; if you find one with
a resistance of 50K or so, replace it
on general principles.

Particularly watch out for the
type of paper capacitor that has
been rolled from a thick sheaf of
paper, and that has the case folded
over on the ends. That type is es-
pecially prone to leakage, and you
can usually rely on one to fail once
the set has been taken home! If,
while servicing an older set, you
see any rolled-paper capacitors,
it's a good idea to replace them
with modern capacitors. (As we
used to say in the Air Force, CYA.)

We seldom have trouble with
early “molded” capacitors or mica
capacitors (of the original “sand-

o
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wich” type). They seldom, if ever,
develop opens, because of their
construction.

Oscillator problems

If a capacitor in an oscillator cir-
cuit develops an open, you'll get
no feedback, and the oscillator
won'’t work. So, if you find a set
with a dead horizontal or vertical
oscillator, look for an open capaci-
tor.

A TV set that uses a switching
power supply may appear to be
totally dead because of a bad ca-
pacitor. If the switching circuit
doesn't oscillate, there will be no
output voltage at all.

A TV set with bad convergence
may also be suffering from an
open capacitor; that will prevent
the convergence pulses from get-
ting to the proper places, so the
picture won't converge. To find
the source of the trouble, just
trace the pulses through the cir-
cuit until you find where they stop.

In short (no pun intended), start
by troubleshooting the most log-
ical component. If you find a re-
sistor that looks burnt, or that runs
very hot, that’s an almost-sure sign
that somewhere on its “load” side
there is a shorted or leaky capaci-
tor. Usually the fastest way of find-
ing the problem is by making
resistance checks with an ohm-
meter. And remember to dis-
charge any capacitor with a value
greater than about 0.1 pF before
trying to measure its resistance.
Otherwise you may have to trou-
bleshoot your ohmmeter!

If you find an open capacitor
don’t just replace it and turn the
set on; measure the resistance of
the circuit to ground. That resis-
tance should always be high (50K
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or more) if the circuit has no
shorts. If you measure less than
that, find out why before turning
the TV set on. Just follow logic and
common sense; you'll find the
problem! R-E

SERVICE
QUESTIONS

SONY STATIC CONVERGENCE

I had trouble with a Sony KX-2501
monitor. | fixed some intermittent
“flagging” at the top of the screem by
setting the horizontal hold.
However, the horizontal static-con-
vergence drifted badly. I checked
DC voltages; they looked OK. Inci-
dentally, the emitters of Q1502 and
Q1503 should be at 147.7 volts, not
48.7 volts, as shown on some copies
of the schematic.

So I finally gave up and ordered a
new horizontal-voltage regulator
control (for $45!). When it came
about three weeks later, I installed it,
and lo and behold: perfect con-
vergence. The adjustments were
easy to make. My dealer told me that
he had ordered several of those con-
trols lately. | wonder why they fail
like that—moisture? So, just for
luck, I ran a bead of silicone around
the shaft, hopefully sealing out dust
and moisture. If future adjustments
are needed, the silicone can be
peeled off easily.—M. D. Chepko,
M.D., Raleigh, NC.

Thanks for the useful hint, doc!

WHAT KIND OF SCOPE FOR TV?

I want to buy an oscilloscope for
TV servicing. What’ the best kind to
get for that purpose?—M. R., Luther-
ville, MD.

I've always said that it's easy to
pick out a wife, a suit of clothes,
etc., butyou've got to be careful in
choosing test equipment. Se-
riously, there are a lot of good
scopes available. Heathkit, B & K,
Hickok, Tektronix, and many
others all make scopes, and you
can’t go too far wrong with any of
them. I've got six of various makes,
and they’re all good. My sugges-
tion would be to try the Old Pro-
fessor's Famous Test for Whisky:
Pour some in a glass and drink it!
In other words, arrange for a dem-
onstration in yourshop and try dif-
ferent several models. R-E

LETTERS

continued from page 25

sitizers of positive and negative
types, some with dyes to aid the
user. However plentiful all those
goodies are in New York, here in
the hick city of Tulsa | found one
spray can of GC positive sensitizer
at the oldest electronics supply
house in town and one bottle of
developer for it at another supply
house. | couldn’t make them
work, though | could get a faint
image. | think one or both items
had spent too many years on a
shelf. | wrote to GC and they sent
me a very nice handbook, but |
had no idea where to order the
materials then or now. Electronics
supply houses are somewhat less
than eager to special order $10
items—especially if you don’t
know for sure what you want.

So | followed the advice you
magazine people like to give—
write to your advertisers—and
came up with Datak ER-71 negative
photo resist and ER-8 developer.
Those products are very easy to
use and appear to be a quality sys-
tem, but my results have been
spotty. | do single-side boards
quite well, but have trouble with
the resist standing up long enough
on double-sided boards. | would
like to try some of those potions
that Grossblatt described, but still
don’t know where to get them.
Some advertisers occasionally
show materials, kits, and sen-
sitized boards, but describe them
so poorly, incompletely, and often
erroneously that one must essen-
tially buy blind. What | am getting
at is that, although you obviously
avoid mentioning brand names
and such, you would be doing the
neophyte board maker a beautiful
service if you would list what’s
available, how it works, and where
to get it.

As for my trying your method, |
cannot try it with my Datak ER-71
because the ER-71 requires a nega-
tive mask.

While not precisely on the sub-
ject of exposing boards through a
sheet of paper, | would like to
briefly describe a method of board
layout which way be of interest to
you.

Ferric chloride is a convenient

etchant to use because it can be
purchased at Radio Shack stores,
where it presently costs $2.50 a
pint. | discovered the hard way
that when it gets tired it suddenly
stops etching, obviously due to
absorbing all the copper it can ac-
commodate. Just as obviously,
boards with a few copper traces
and large bare areas not only de-
plete the etchant rapidly, but tend
to over-etch delicate areas while
the etchant works on the large
spaces. So, to make the etching
quicker and more uniform, and to
save etchant, | changed my board
design to where, instead of run-
ning narrow copper connecting
lines, | reversed the system and
run etched lines to separate con-
nected areas. The result is exactly
as desired: boards etch quickly
and uniformly and a minimum
amount of copper is removed. |
don’t consider board layout any
more difficult than the con-
ventional way, though it does re-
quire getting one’s mind working
in the right direction.

H.C. DOENNECKE

Tulsa, OK

SERVICING B.1.C TURNTABLES

| have gotten many inquiries
from owners of B.l.C. turntables,
and other B.I.C. audio equipment
going back as far as the Garrard
days. Those owners say that they
are having a difficult time locating
service and parts, and they have
heard that B.1.C. has gone out of
business. That distresses me be-
cause B.I.C. always supported its
products with a strong service or-
ganization.

The good news is that a compa-
ny called “South Street Service”
has taken over all the service and
parts for B.1.C. equipment. | have
spoken to the owner, Alan
Ruthkowksi (former national ser-
vice manager at B.I.C.), and he
confirms that virtually all parts are
still available through his compa-
ny. In fact, they have re-manufac-
tured many parts that previously
were not available, such as grilles
for speakers, turntable motors,
head swells, etc.

The address of the South Street
Service Company is 202 South
Street, Oyster Bay, NY 11771.
ARTHUR M. GASMAN
Port Washington, NY R-E



AP’s newest series of A*C'E Boards is easy to spot.
Just look for the boards with the bright blue back-
plates. Hobbyists and professionals alike will find

these new A:C-E Boards offer more quality for less
money than any other solderless

The economical All-Circuit Evaluators:

ACE 109 and ACE 118.

The 100 series is starting off with two A:C:E Boards in
the most popular size configurations. And look for an-

nouncements of other A*C-E 100

breadhoard on the market. ® boards in the future.
What makes the A-C-E Board™ 100 Our ACE 109 gives you a
series so special?

total of 840 tie

First, they cost less. points with 8 buses
And that’s always and three binding
important. posts. The ACE 118
Second, the backplate is gives you even more
blue to show that it's THAT WILL SAVE capacity with 1824 total
made of a heavier metal tie points, 16 buses and

alloy than our A*C:E Board 200

series. That extra weight makes YOU SOM E
it a little more stable on a

table . And that means

4 binding posts.
Now you don’t have to settle for
second rate boards to save money.
Now there’s an A:CE
Board that’s right for any

it’s alittle faster and
easier for a beginner t a application. Just look for
WO

rk with.
But most important of all, the A-C-E 100 series
boards are made with the same high standards of
quality that have been a part of AP PRODUCTS
since our beginning in 1967. From our largest A“C-E
Board with over 5000 tie points to a single tie point
block, our spring clip terminals give you nothing but
good solid contact on every connection. The 100
series has the same double-sided adhesive foam
found in our 200 series. It insulates to prevent shorts
and seals the bottom of the individual spring clip
cells. And our A-C-E Board 100 series comes with our
guarantee that if your A‘C:E Board doesn'’t work
perfectly, return it to your AP PRODUCTS distributor.
He'll replace it, no hassles.

the bright blue back-
plates on our A-C-E Board 100 series boards. And for
all your circuit building needs, for any size project,
look for the AP PRODUCTS name.

Suggested retail price:
ACE 109 $20.95 ACE 118 $39.95

For the name of the distributor nearest you, call TOLL FREE
(800) 321-9668. (In Ohio, call collect: (216) 354-2101).

|® A P PRODUCTS INCORPORATED
9325 Progress Parkway
Box 540, Mentor, Ohio 44060
(216) 354-2101, TWX: B10-425-2250




RADIO-ELECTRONICS
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ANTIQUE
RADIOS

Back to the present

WE'VE SPENT THE LAST COUPLE OF
months looking at the overall his-
tory of the radio arts and sciences.
Let's return now to the present—
the 20th century. First we'll look at
the Antique of the Month, then
we’ll go on to discuss the WW1 era
and the 1920’s.

A classic collectable

The Stewart Warner radio
shown in Fig. 1 (serial number
A399897) is interesting in that it has
a molded, simulated wood-veneer
cabinet. It also has seven pushbut-
tons, one of which can be used to
tune in a police-band station. Al-
though the radio doesn’t really
qualify as an antique, its classic ap-
pearance would make it a valuable
member of any collection. The
Stewart Warner belongs to Kerry
Swanson of Ellensburg, Wash-
ington. I'd like to thank him for the
fine photo.

WW1 and beyond

World War One was no excep-
tion to the rule that, during every
national conflict, there is a surge
of technical and economic pro-
gress. The slow but steady ad-
vancement of radio came to a
standstill around 1915, at least as
far as the civilian was concerned.
For the next three years all re-
search was directed toward the
war effort. | hope to discuss, in a
future column, some WW1 com-
munications equipment for those
of you who collect it. But for now,
let’s stick to civilian gear.

By the end of WW1, develop-
ment of civilian gear again began
to roll. In fact, it began to develop
so fast that it was running over it-
self. By that time numerous broad-
casts could be picked up by

FIG.1

anyone with a working receiver.
There were many receivers
around, and most of them were
home-made. The time was ripe for
the appearance of regularly sched-
uled broadcasts.

All antique-radio buffs are famil-
iar with the Westinghouse Station
in Pittsburgh, KDKA. That station
actually made the first pre-sched-
uled radio broadcast: the results
of the Harding/Cox presidential
election of November 1920. Al-
though there were probably fewer
than 1000 listeners, regularly
scheduled broadcasting had got-
ten its start.

The apparatus used to receive
radio waves in the early 1920’s was
usually housed in a square box
with a hinged lid on top. Or it
might simply have been mounted
on a breadboard—and | don't
mean one of those plastic jobs
with a matrix of socket holes, buta
real chunk of wood that bread was
cut on! Receivers in that era were
mostly powered by batteries, and
we listened to those radios with
earphones. Later those battery-

RICHARD D. FITCH

powered receivers were often
adapted to operate from the AC
lines and with a loudspeaker.

Receivers, radios, sets

For the many readers who are
sexagenarians (those who are sixty
years old, or older), the use of the
terms receiver, radio, and set
should be familiar. In that era, the
receiving unit itself was never re-
ferred to as a radio. If the word
radio was used at all it encom-
passed the entire wireless opera-
tion—transmitter, receiver, and
everything in between.

A popular dictionary from 1924
doesn’t even mention the word ra-
dio. Reference books as far back as
1910 also make no mention of the
word radio. | don’t know just
when the ornate cabinet in the
parlor became a radio; maybe one
of you oldtimers can enlighten us
about the origin of the term.

Portables

Radio had become so popular
that people wanted to hear broad-
cast radio everywhere: at home, at
camp, in boats, in automobiles,
and even on vacation. The sets
were still most often battery-
powered, so both manufactured
and homemade portables were in
great demand.

Some manufacturers recog-
nized the need for true portable
receivers. Radiola offered a com-
pletely self-contained portable in
a long, skinny box that resembled
a suitcase. There were compart-
ments in the ends for batteries and
phones. That Radiola “portable”
weighed a ton, and it had a totally
inadequate handle on top for car-
rying it about. In spite of its limita-
tions, though, the Radiola was



VOL.3NO.4  April 1986

ComMPUTERDIGEST

A NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS |

PACKET RADIO
What Cellular Did For The Telephone...

A
GERNSBACK

p - P
i g v
25 -
— « 4

COMPUTER CARE

Preventive Maintenance Extends
Computer Life

GRAFEX-32

Part 3, The Conclusion




CONTENTS

Vol. 3 No. 4 April 1986

6 Computer Care
Here's the lowdown on preventive maintenance for your entire
computer system. Now you can keep it healthy and happy and
extend its life. Herb Friedman

10 Packet Radio
It was bound to happen! The happy marriage of computer
technology and amateur radio to create a new and meaningful
advance. Marc Stern

12 Grafex-32, Part 3
And here’s the conclusion of this three-part article on the high-
resolution graphics board for the Apple Computer. Ray Dahlby
3 Editorial

Letters

L T

Computer Products

5 Software Review

STATION STATION STATION
3 4 5
' STATION |/'| .| STATION M sTATION ]/-l/l sTaTIoN
1

See Page 10

ON THE COVER
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COMING NEXT MONTH
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EDITORIAL

Wonderful idea #1275

m|'ve had another wonderful idea that | want to share with you, in the hope
that it will be brought to the attention of some of the manufacturers in the
computer business. I'm in the process of setting up a new computer
system. It isn't an especially large or complex system, and should ordinarily
pose no problems.

But this computer comes with—not one, but two large loose-leaf tomes.
In order to get up-and-running, you've got to read both of these books
which seem to have been written by engineers. Now engineers, as we all
know, write to impress, not to express. The writing is confused and
convoluted, hard to follow, full of digressions and fishbacks, and the books
are laden with charts and diagrams, rife with “If..." “However..” “Refer to..."

The result is total frustration, utter confusion and complete disgust.

Oh, you can fight your way through the books if you have sufficient
patience and a friend who knows a little more than you do. But Wonderful
idea #1275 is going to solve the problem once and for all.

Each manufacturer should hire a writer to write his instruction books. |
realize that this is an unheard-of concept, and one that no manufacturer
thinks is viable. After all, a writer is liable to make sense out of the
instructions. With an easy-to-understand book, the user might even wind up
knowing what in heck he’s doing. Surely, we wouldn't want that to happen!

Of course, this might lead to fewer service calls, saving the manufacturer
a lot of money, but that is not important in the overall scheme of things.
Then too, the engineers who now write these semi-literate instructions
might get their noses out of joint.

So what is really needed, is an additional instruction book which will
serve to translate the existing instruction books into more-readable (and
understandable) prose.

Now take the books I'm currently fighting my way through. One volume
deals with the hardware, the other with operating instructions. You can get
just so far with the operations, when you learn that you've got a DIP switch
set incorrectly To locate that switch, you've got to put this manual down
and pick up the other. The instructions for setting that switch are no easier
to understand than the rest of the manual, with diagrams that just don't
help. Now I'm not stupid. And I'm supposed to be computer-literate. But |
keep thinking of the poor boob that has less knowledge than | do, and
wonder how he’s going to make out!

C'mon Wonderful idea #1275!

fpn & Yty

Byron G. Wels
Editor
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LETTERS

Help!

I'd be happy to pay any costs
for a service or theory manual for
the Timex-Sinclair ZX81. I'm a
beginner in the electronics field
and any help would be
appreciated. Write to Juan Bonilla,
49 Baldorioty St., Sabena Grande,
PR 00747.

We don't usually print addresses
Juan, but this seemed to be the
best and fastest way to get aid to

YOU.

Penance!

Yours is the only large-circulation
magazine that has ever carried
serious coverage of the Timex/
Sinclair 1000. In a recent issue you
told a reader that support for this
wonderful machine had died.
Tain't true! There are a lot of firms
providing support to these units,
and a lot of people still using
them. Thanks for the best
electronics magazine around. Keep

up the (almost always) good
workl—B. C. T, Tucson, AZ.

Thank you sir Humble pie can
be delicious. We got lots of letters
Just like yours, so here’s what we're
going to do: Any firms out there
that provide service, parts,
literature, software, whatever for
the TS/1000 and ZX-81, please
write to the Editor We'll compile a
complete listing (on our own time,
boss) and make the list available
to all our readers at no charge. Are
we friends again?

Noisy Printer

How can | reduce the noise
level from my printer? It's working
properly, but it does seem awfully
loud—S. K., Abilene, TX.

Start by placing a sound-
absorbing pad under it. Often, the
surface on which a printer is
placed acts like a reverberator and
amplifies the sound. If that doesn't
help sufficiently, try using a

soundproof housing over the
printer for airtransmitted noise.

Computer Chess?

Has anybody worked out a
program that will enable me to
play chess using a computer and a
modem? I'm certain that a lot of
people who are involved in both
chess and computers would be
interested —R. C., Denver, CO.

Soundis fascinating. Can
anybody help?

New Software

I've developed an interesting
new software package that just
about every computer user will
want. What's the best way to
market such a product?—L. W.. St.
Louis, MO.

Begin by writing to our
advertising sales department who
will be happy to send you a
media file and rate card!<4Dp>

COMPUTER PRODUCTS

For more details use the free information card inside the back cover

SPEECH SYNTHESIZER, the \Vbice
Master, a hardware/softwear system for
mircocomputers that provides speech
and music synthesis as well as voice-
recognition capabilities, can use
almost any spoken language for its
operation. Unlike other speech
devices for microcomputers, the Voice
Master does not depend on a speech
chip to create its vocabulary. The user
digitally records his or her own voice
to provide the vocabularies of up to
64 words or phrases for the unit.
Those recorded vocabularies are then
played back to reproduce the words
or phrases as directed by the user in
high-quality sound that closely
resembles a tape recording of the
user’s voice and can record in any
language.

The Voice Master is also capable of
highly-accurate voice recognition and
can recognize and store vocabularies
of up to 32 words or phrases each on
floppy disk. Vocabularies for both
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CIRCLE 11 ON FREE INFORMATION CARD

speech and recognition may be
instantly called and loaded from disk.

The Voice Master is available in
models for the Commodore 64/128,
Apple [l series, and Atari computers
for a suggested retail price of $89.95,
which includes the Voice Master
module, program disk, headset/
microphone, connecting cables, and a
comprehensive documentation
booklet —Covox, Inc., 675-D Conger
Street, Eugene, OR 97402,

ADD-ON MEMORY BOARD, the
Cheetah Card™, is designed for the
IBM PC-AT and compatibles. It not
only adds 2.5 megabytes of memory
per card, but also allows the AT to run

CIRCLE 17 ON FREE INFORMATION CARD

up to 30% faster with its no-wait state.

TheCheetah Card™ comes with a
full 3-year limited warranty and is
priced at$945.00.—Cheetah Interna-
tional, Inc., 107 Community
Boulevard, Suite 5, Longview, TX
75606. <4DP



SOFTWARE
REVIEW

Best Friend...$84.95.

m\/hen our company switched over from a CP/M
system to MS-DOS, the last thing anybody wanted was
to have to put down the instruction manuals and do a
software review. After offering the package around to
several of my co-workers, | found it back on my desk.

Let me tell you something. I'm glad it worked out like
that. Best Friend, as the program is called, is precisely
that and is worth all of the gibberish instruction
manuals that ever came with any computer. | casually
glanced through the brochure, flipped through the
book, and then inserted the disk in my A: drive. Typed
in A: and return, then (as the book told me to, | typed
“BF” and enter. A menu appeared.

Using the function keys, you select any of the ten
items on the menu or ESC to go back to your regular
applications. Arbitrarily, we selected the calculator
function and pressed that. The screen informed us that
it was “being loaded,” and then the calculator
appeared. Knocked our socks off. This isn't a calculator
any more than a Rolls Royce can be described simply
as a “car” It's a full-function scientific printing calculator
that will do anything you can expect any calculator to
do.

The system provides six basic functions: File Services
(copying, deleting, and renaming files), Disk Services
(formatting, copying and comparing disks), I/O options
(lets you specify printers to ports and set serial port
parameters), Typewriter Emulation (gives you the
equivalent of a full-featured electronic typewriter),
Scientific/Business Calculator (many easy to use
functions including “tape,” printer control, ability to
return results to a program), and finally, Output

A8 I

BEST FRIEND

A

Makes PLC.-DOS
Easy to Use!

Em_w--_-

a!t"“‘“q

Redirection (gets reports on disk that until now could
only be output to the printer). And Best Friend can be
run as a “stay resident” program so all its features can
“pop-up” behind whatever else you are doing!

Suddenly, the sub-title on the instruction book,
“Makes PC-DOS easy to use” had new meaning. We
started playing with the other available files. | want to
tell you something: | could sit here and fill up space
talking about the different available functions, about
how well thought-out this program is, and how it's
probably the best thing to come down the pike since
sliced bread. But you didn't just fall off the turnip truck
either. Best Friend is available in a demo package for a
mere $14.95 or the full package for $84.95. Since they
have tailored systems to exactly suit the computer you
have (Yes, even CP/M) it would be a good idea to send
for their descriptive brochure first which contains an
ordering coupon. There’s no charge for that brochcure.

Of equal importance in this day and age, is the fact
that it is not copy protected.

The bottom line is that Best Friend has and continues
to perform a valuable service here. It has made our
new computer easier for me to use, thereby making me
a more-valuable asset to my company. It has eased the
transition into the new computer as well. But the fact is
that even if | were an old hand at the new computer,
I'd still value Best Friend, for it has been able to show
me some features | didn't know existed. To order or
send for a brochure (you should!) write to Elite
Software, P O. Drawer 1194, Bryan, TX 77806. If you're
out that way, you can telephone. (409)

846-2340.¢DP
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COMPUTER CARE

It doesn’t take much, and it pays off.

HERB FRIEDMAN

EThe way it appears in the mail order catalogs of data
processing supplies, at least 26 hours of each workday
should be spent cleaning, checking or adjusting your
personal computer. In fact, we are fast approaching the
point when the different kinds of “computer care”
products will outnumber the the books on personal
computing.

The desktop personal computer and its peripherals
are among the most reliable of consumer products,
requiring @ minimum of attention to keep them going. A
quick pass with a brush now and then, a wipe with a
cleaning pad, a check of frequently moved cables and
connectors is all that's needed to insure years of
trouble-free operation, assuming a “chip” doesn't break
down. While a failure at the “chip level” generally is
catastrophic, short of using common sense when you
initially install and service the computer there is little
you can do to avoid it.

Fresh air first

Assuming the power supply doesn't blow up and
take a handful of components with it, it is primarily heat
that destroys chip-level components, so the first step
in computer care is to install the equipment in such a
way that there is an air flow through the enclosure(s).
Even when a computer (or a peripheral) is equipped
with a cooling fan or blower it is assumed there will be

FIG. 1—IF YOU HAVE LOADED your computer with internal
accessories beyond what the manufacturer originally sup-
plied, or age is causing intermittent glitches after hours of
operation, an accessory fan might be the cure for heat-
caused gliches. A fan such as this for the Osborne computer
is enclosed in a housing that either slides into place or is
easily secured with sticky-tape or a few screws.
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a known minimum rate of air exchange within the
enclosure when the device is located on top of a
table. Hiding the computer from view inside a cabinet
or a desk restricts air flow, sharply elevating the
operating temperature in the cabinet. Even if you
employ an accessory fan or blower fan for a computer
installed within a decorative cabinet it usually ends up
recycling warm air (which gets even warmer) (Fig. 1).

An auxiliary fan is rarely required for computers as
initially supplied by the manufacturer But if you load
the computer with several intemnal accessories the
build-up of ambient heat can easily exceed the original
design limits, and a cooling fan might be required to
avoid shortening the life of the internal components,
and reduce or eliminate intermittent glitches caused by
heat overload. (It is not uncommen for socketed
integrated circuits to develop intermittent contacts
after a few years of cooking in the heat. The problem is
usually due to the heat-sensitive metals used for
contacts in cheap sockets.) Both the Apple and Radio
Shack Color Computers are good illustrations of how
accessory hardware raises internal ambient heat above
safe limits. As initially equipped by the manufacturer
neither computer needs a fan when located on a table,
but both are known to “glitch out” when loaded with
accessories if the "extra” heat isn't vented by an
accessory fan.

FIG. 2—AN UNSHARP, FUZZY SCREEN display is usually the
result of dust on the face of the CRT rather than an electrical
breakdown. You can save an expensive “overhaul” service
charge if you simply clean the CRT with acommon household
glass cleaner. (Special CRT cleaning products don't justify
their extra cost.)



Except for esthetic reasons, dust covers are rarely
needed for modemn personal computers. They might
be needed to keep coffee and paper clips from falling
into a printer, but that's about it. The modern keyboard
uses sealed keyswitches so dust can't affect the keys,
and no commonly-used personal computer puts a
foam filter in front of a fan to catch dust, and thereby
restrict the air flow as the filter gets clogged (one of
life's dumber ideas). In fact, most internal computer
fans and blowers simply pass the dust inside the
cabinet where it settles out on the components—and
causes no problems.

Dust creates problems only when it settles on the
CRT or a disk, or gets picked up on a disk when the
disk falls on the floor, or it takes the form of oxide flake-
off from magnetic media and collects on the read/write
head of a cassette recorder or a disk drive.

Dust on a CRT is insidious because it destroys the
sharpness of the image: it's the reason why many
terminal operators start to complain about tired eyes or
blurred vision. The static charge on the face of a CRT
attracts dust, and within days a relatively thick film can
build across the face of the CRT. The dust in turn
diffuses the screen display, causing the image to
bloom. The heavier the film of dust the greater the
bloom, and, therefore, the fuzzier the image. Blooming
produces the same kind of tired eyes as looking
through eyeglasses having the wrong prescription. As a
general rule, the problem is avoided by cleaning the
CRT every few days with a window cleaner such as
Windex. (Fig. 2) Dust that settles out on a disk, or which
adheres to a disk when the disk falls to the floor is a
problem not because it can ruin the mechanism, but
because a “solid particle” can scratch the disk itself
and destroy data bits. The way to get rid of the dust is
to blow it off with either air or a neutral gas. While
there are several pressurized products in the
marketplace, some employ freon, which is a refrigerant.
It not only chills the disk, possibly deforming the
substrate (the disk itself), the change in temperature
can cause moisture on the disk. The safest products are
those used by photographers to clean negatives
because they usually come out at room temperature.
Two such products are OMIT, which is a neutral “gas,”
and Falcon, which is filtered air. Neither will chill a disk
nor cause moisture. (Fig. 3)

The only dust that normally causes a problem in
computers is the oxide flake-off from magnetic media:
cassette tape and disks. Much of the low cost cassette
tape is cheaply made and has excessive flake-off,
which can cause an oxide build-up on the head that
actually lifts the tape off the head. While “tape lift”
generally interferes primarily with reads, if the lift is
severe it can drop bits on a write.

There are many “head cleaning” chemicals which, as
far as we know consist of denatured alcohol and some
“magic” additive. The best head cleaner is a cotton Q-
tip dipped in ordinary denatured alcohol. If you want
to clean the entire tape path—which includes the tape
guidles and the capstan pinch roller—use a “cleaning
cassette,” a conventional cassette having a mildly

abrasive cloth tape instead of magnetic recording tape.

ot
FIG. 3—IF YOU DROP A DISK on the floor, or dust has settled
out, don’t try to blow it away with your breath or a Freon-
based aerosol product—either way you can cause moisture
on the disk itself. Instead, blow the dust away with one of the
“neutral” products photographers use to blow the dust off
negatives.

You squirt a few drops of head cleaning fluid on the
cloth tape and run the machine for a few seconds. The
fluid loosens the accumulated oxide crud and the
cleaning tape lifts it off and traps the particles. (The
saturated cloth beats just about anything, no matter
how expensive, when it comes to cleaning a cassette
recorder.)

Disk drive read/write heads are something else.
Regardless how it's packaged, the actual cleaning
device comes down to a mildly abrasive disc (usually
fiberglass) packaged in a sleeve that closely resembles
a conventional disk. (Fig. 4) Generally, a cleaning
chemical is squirted on the disk to loosen whatever
has supposedly accumulated on the head(s). Running
the drive causes the cleaning disk to scrub the head(s)
clean. Since a cleaning disk is abrasive (otherwise it
wouldn't clean the head), there is considerable debate
whether the cleaning disk can do more damage than it
cures. (The service department of at least one major
disk drive manufacturer will tell you not to clean the
head at any time.) In fact, it's questionable whether disk
drives ever need cleaning because data disks do not
usually shed excessive oxide; if there should be some
flake-off it is usually trapped in the microscopic
pockets of the liner inside the disk sleeve: That's why
the liner is there in the first place. Cleaning of disk drive
heads should only be done when you are certain there

FIG. 4—A CLEANING DISK contains a mildly abrasive pad
that contacts a disk drive’s read/write head through a window
in the sleeve. The pad is usually soaked with a “cleaning
fluid.”
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is @ problem that might be caused by an oxide build-
up on the head—a really rare occurrence. How do you
know when it happens? lif you start to get frequent
read errors cleaning the head is worth a try. But make
certain the cleaning disk has the correct number of
open “windows.”

A cleaning disk has two windows corresponding to
the two windows in the sleeve of a conventional
floppy disk through which the read/write head contacts
the magnetic disk itself. Unlike the floppy disk, which
has two open windows, as a general rule only one
window of the cleaning disk is open, the other is
covered by a peel-off tab. If you have dual-sided
drives you peel off the tab so both heads get cleaned.
If you have a single-sided drive you must leave the
tape in place, else you end up scrubbing the small
pressure pad that squeezes the disk against the read/
write head, and this can cause. trouble because it
allows the cleaning disk to grind grime and dust into
the pad; and the dust ground into the pad can cause
the pad to drag and possibly slow the disk speed
outside the normal tolerance range. (Fig. 5)

Don't clean the heads for too long. Entering DIR (for
directory) will cause the drive to work for a few
seconds, and that's all the cleaning that’s needed. If that
doesn't correct the read problem the trouble is
probably in the hardware, and the most common
problem is incorrect drive speed, which is usually
checked with an “analyzer” disk that tells you the actual
disk speed in rpm. If you don'’t have an analyzer disk
you can check the speed by aiming a neon or
flourescent lamp at the small strobe pattern on the disk
drive’s motor. If the pattern doesn't appear rock steady
the speed is off. Adjust the disk drive’s motor speed
trimmer screw until the pattern “freezes.” If the pattern
is steady and you still get read errors it's time for an
overhaul by a shop specializing in disk drives. (Fig. 6)

If a drive drops out suddenly, if you get messages
such as “I/O ERROR,” or "DRIVE NOT AVAILABLE,” check
the small drive select programming plug; it might have
come loose or fallen out. Possibly, vibration worked it
loose. (This is not an uncommon problem when an
independent dealer starts pinching pennies.Some of

FIG. 5—THE WINDOW on the flip side of a cleaning disk is
usually covered by a label. The label must not be removed if
the drive is single-sided (one head). If the drive is double-
sided (two heads) the label must be removed so both heads
are cleaned at the same time.
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FIG. 6—IF A DISK DRIVE PRODUCES I/O errors after cleaning
check its speed by holding a small neon or flourescent test
lamp near the strobe pattern “painted” on the drive’s flywheel.
If the speed is on-the-mark the strobe pattern will freeze. If the
pattern’s “bars” drift adjust the drive’s speed control until the
pattern freezes.

the dealers who put together their own “IBM
computers’ from conventional parts save .001 cent by
using anything other than the proper programming
plug. In the illustration shown, the jumper was one
section cut from a conventional 4-section plug.) (Fig. 7.)
Many intermittent computer problems can be traced
to card edge “fingers” and their connectors which
aren't gold plated. Many card edge fingers are simply
tinned with lead and they eventually develop an
insulating oxide. All that's usually needed to get rid of
the oxide is to simply remove and reapply the
connector, whose contacts wipe the oxide from the
card edge fingers. Unfortunately, the cheap sockets
usually used for the unplated fingers aren't all that good
either, and over a period of time will lose sufficient
tension to clean the fingers. If just removing and
restoring the connector doesn’t provide a reliable
contact wipe the oxide off the fingers with a “game
cartridge”cleaning stick: A small stick with a mildly
abrasive plastic pad at one end that is saturated with
alcohol. The cleaning stick was originally intended for
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FIG. 7—SOME DISTRIBUTORS save a penny or two by ship-
ping an “IBM type”drive with a ““drive select jumper” cut from
a larger DIP shunt. It's been known to work loose, so check
that it's seated if the computer doesn’t recognize a drive
exists.
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FIG. B—SOME COMPUTERS and peripherals don’t use gold
plated edge connectors. If the fingers are simply tinned with
solder or even tin plated they can develop intermittent con-
tacts. If you suspect the fingers, just scrub them clean with
the same kind of cleaning wand or stick used to clean game
cartridges (game cartridges use similar edge connector).

cleaning the contacts on game cartridges, many of
which use the same cheap construction as “leaded”
computer card edge connections. The stick usually
works even better than scrubbing the contacts with a
pencil eraser. (Fig. 8)

Use the same procedure with intermittent cassette
recorder connections. Usually, the recorder goes
untouched for months, and plugs and jacks can
develop the same kind of insulating oxide as finger
contacts. As a general rule, moving a plug in and out of
its jack a few times will wipe the oxide free. If it
doesn'’t, dip the plug in alcohol and run it in and out of
the jack a few times—that will usually get rid of the
most stubborn dirt. (Fig. 9) If you still have an
intermittent connection when you wiggle the plug it's
more than likely the jack’s “tip” connection has lost its
tension (it happens to cheap jacks after a few years),
which means the jack itself will have to be replaced
because even if you bend the tip connection it will
simply deform the next time the plug is inserted: You
cannot restore tension to the cheap jacks used on
cassette recorders. (Fig. 10)

The modern desktop printer can run for years with

FIG. 9—FREQUENT REMOVAL of large insulation-displace-
ment connectors, such as those used for Centronics-type
printer connections, often cause the wire to pull loose inside
the connector. If your cable develops intermittent connec-
tions replace the insulation displacement connector with a
conventional solder-type connector. The ribbon will be firmly
locked in place if you fold it on itself and wrap a heavy layer of
tape where the wire passes through the connector’s cable
clamp.

FIG. 10—THE WEIGHT of the relatively heavy shielded hoods
commonly used on monitor cables often works them free
after several months. Simply tightening the hood's locking
screws (if you didn’t use them—which is not unusual) is often
the cure for an intermittent monitor.

no maintenance other than cleaning a daisy wheel print
element that’s used with a fabric rather than a “one
time” (polyethylene) ribbon. About the only required
maintenance is an infrequent cleaning of the rubber
platen of a letter quality printer. Over a long period of
time just normal grime can cause a hard film to
accummulate on the rubber, which can interfere with
the character impression. Most stationary stores sell
platten cleaners, which are small pads containing a
crush-tube that releases a premeasured quantity of
alcohol into the pad when squeezed. A few passes of
the pad over the platen and the hard coating is
removed. (Fig. 11)

FIG. 11—ACCESSORY BOARDS powered by Mercury or
Lithium batteries often develop intermittents not because the
battery is dying but because it is leaking electrolyte: actually
a microscopic film that gets between the battery and the
socket’s contact. Usually, a wipe with a cloth will restore
operation, but the battery should be replaced immediately,
before the electrolyte permanenily damages some compo-
nents.

In general, computer care is more commeon sense
than anything else. If the system was installed properly,
if all cables are secured and someone doesn't drop a
jelly sandwich into the printer; it will probably keep
going for years with the least amount of service and
attention. Just remember the golden rule of personal
computers: “If it ain’t broke, don't fix it." <P
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PACKET RADIO

What cellular did for the telephone...

Marc Stern

mOne of the most exciting phenomena to hit Amateur
Radio in the last 15 years is packet radio. It represents
the marriage of the personal computer and
communications technology.

The growing interest in packet radio is an outgrowth
of the availability of small-computer systems as the
Commodore VIC-20 or C-64; the desire to use the
computer for communications, and the availability of
interface software and hardware. It's a case of the right
pieces being in place at the right time.

Over-the-air links

The result has been a rapidly spreading over-the-air
computer network that is linking cities all over. When
you think about this network, you begin to realize it has
a great deal in common with packet-switched, local
area networks (LAN). The difference is, that this network
is linked via radio. (See Fig. 1)

Like a LAN, each outlet is called a node and special
hardware is needed to enable the interface between
the Amateur Radio station's computer, transceiver and
the network.

In a LAN, special software is needed to enable the
interface. Each piece of data entered into the network
is preceded by special address coding—Amateur
Radio callsigns, among other data—which tells the
system where to send the data.

The packet radio network functions like a giant LAN.
So it's easy to underestimate the importance of packet
radio technology, but it represents an important step in
the transmission of data.

It frees you of the constraints imposed by the
wireline telephone system. Because of bandwidth
limitations, the top speed that can be accommodated
now is 9,600-bits per second (baud) of data
transmission. Experiments going on in the Amateur
realm are pushing speeds toward the 56K-baud barrier,
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or about a 600 percent increase in speed and a
manifold increase in data density:

And this information is delivered free of errors thanks
to the error-recovery nature of the packet radio
network. Because of the unique packet data encoding,
if the transceiver for which the information is destined
doesn't receive the entire message or the checksum
error-checking code is incorrect, the network will keep
trying to get that information through until it receives an
acknowledgement that it has been sent correctly, even
if the error occurs mid-word or mid-sentence.

Finally, this system is secure and spectrum efficient.
Because it depends on unigue addressing, messages
that aren't intended for your node go unread by your
terminal program. You may see a record of activity on a
frequency, but, unless a message is broadcast as a
bulletin to many Amateur stations or nodes, you won't
see its contents because the system will prevent it.
Spectrum efficiency is ensured because it uses
frequency modulation and digital packets.

One of the functions of FM radio is the capture
effect. When a signal has captured or saturated the
discrimator circuitry of an FM transceiver, that radio
hears no other signal. With the distances involved
between packet radio system nodes, it is unlikely that
any transceiver will “capture” the system for more than
a transmission or so and this will allow several stations
to be on frequency at once, each using the system in
tum. (Local stations working in packet, likewise, won't
bother the overall nefwork because they are unlikely to
be transmitting with the amount of power needed to
do it. Therefore, the overall network won't hear them
and will continue to move data. Again, the capture
effect is at work.)
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FIG. 1—PACKET RADIO is like an over-the-air computerized
Local Area Network, each node communicating with only
those it is seeking. Its attraction is high speed, secure com-
munications.
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FIG. 2—0SI PROTOCOL is seven layers deep and was de-
veloped to promote compatible communications among de-
vices. Solid lines are interfaces between layers, arrows
indicate how like layers attract.



When two stations transmit simultaneously, part of
the protocol which drives the packet network checks
periodically to see if the network is busy or free. If it is
busy, the node refrains from activity until it is free.
When it is free, that station can slip its packets into the
data stream and they will move along it until they arrive
at their destination.

Seven layers

One of the plans which packet networks adopted
early on was the Open Systems Interconnection (OSI)
model on which to base network interaction. OSl,
developed by the Intermnational Organization for
Standardization (ISO), was developed to ensure
compatibility between communications devices.

The OSI model specifies a seven-layer structure,
each with its own protocol. Within each layer, the
structure is modular, allowing differences in design and
in the validation of protocols. (See Fig. 2.) Level 1 is the
Physical layer which is concerned with bit-level data.
The RS-232 and CCITT standards apply here. Hardware
is impacted by this layer. Level 2 is the Link layer which
arranges the bits into frames. At this level, the most
common packet protocol is the ISO High-Level Data
Link Control. This layer establishes a link (circuit)
through supervisory frames and performs error
checking and recovery. Level 3 is the Network layer
which handles the addressing; routing; multiplexing, as
well as flow control. At this layer, packet describes the
message structure.

Level 3 can establish two types of network, virtual
and datagram. The virtual circuit establishes a logical
connection between the end points and then uses an
abbreviated packet header. The datagram uses
complete header information.

This layer can be further subdivided into internet or
Sublayers A and B.

Level 4 is the Transport layer. It arranges the
information in the correct order in the event that
packets arrive out of order after traveling through a
network. It also reassembles any packets scrambled as
they move through the network.

Levels 5—Session layer, which handles log-on, logoff
and authentification; 6—Presentation Level, which
performs code conversion, control data structure and
display formats and manages data interchange with
peripheral storage devices, and 7 the Applications
layer, which is user software and interface, handle
various housekeeping and interface chores.

For our purposes, the important levels are 1, 2, 3, 4
and 7. They define the packet system.

Packet hardware, software

Although packeteers could have used the EIA
RS-232 standard, they chose the CCITT V.24 and V.98,
which specified the pinouts in the network connector.
They also used the Bell 202, as opposed to the newer
219A modem standard, because there were some 202
models available on the surplus market. These modems
use a 1200 Hz mark and 2200 Hz space.

Encoding in a packet radio system is predominantly
a baseband technigue. Called nonreturn to zero,

inverted, a 0 causes a change in signal level at the
beginning of a bit interval, while a 1 causes no change.

This type of encoding is supported by such
controller chips as the Intel 8273; Zilog 8530, and
Western Digital 1933. All of this is housed and
implemented by a device which is called a terminal
node controller (TNC). A combination modem-
computer, the TNC and its protocol senses when a
network is free; turns digital information into analog
data so it can be sent across the network, and takes
analog information and turns it into digital information
so it can be used at a node.

The Amateur packet network uses a version of CCITT
standard X.25 called Almateur)X.25 and it defines how
digital information is framed into a packet. The frame
consists of the beginning flag, address field, control
field, information field, frame-check segment and
ending flag. (This data are sent with 16 inversions so it
can be synchronized with the network.)

The flags are always represented by 01111110, while
the address field consists of two or three specially
encoded ham call signs, the destination, source and,
optionally, the repeating stations used to get the
information from A to B. The last octet of each address
element is reserved for a secondary station identifier.
The control field is used to identify a frame’s type and
also signals a connection request, ready-not ready
conditions, frame numbers and modes of operation.
As you'd expect, the information field is used to
convey the message and the frame-check sequence is
the checksum.

As these frames and others move through a radio
packet system they head for their designation nodes. It
is up to each node to assemble or disassemble the
information. The TNC not only acts, therefore, as the
modem, but also as a special-purpose microcomputer.
Software to handle the assembly or disassembly is
stored in Programmable Read-Only Memory. It
implements the HDLC.

Importance of system

Such is the reliability and security of the Amateur
packet system that commercial manufacturers and the
military are studying it closely. Amateurs have proved
that it is possible to use radio to enable a high-speed,
dense information flow. It also opens some interesting
commercial possibilities.

Imagine using an FM station’s SCA for data
communication. Or using a business band frequency
for secure, high-speed, close-of-business data
transmission. In minutes an entire day’s transactions can
be reliably sent from point A to B, securely and without
error. It's an interesting concept, especially as Amateurs
work for higher speed levels, such as 19.2K-baud and
56K-baud. Further, it provides a cost-effective
alternative to satellite or terrestrial links. In fact, it looks
so attractive that commercial providers are already
bringing their own TNCs to market.

So, once again, the Amateur Radio community is at
the cutting edge of communications technology,
making the inevitable marriage of computers, radio and
communications work and work well, too. <{@p>
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BUILD THE GRAFEX-32

PART 3

High-Resolution Graphics for your Apple |I.

RAY DAHLBY

This article was begun two issues ago, continued in
the last issue, and is concluded here. We'd
recommend that you go back to the February, 1986
issue and re-read the entire story from beginning to
end, and if you elect to build this unit, do so, knowing
that you now have all of the required information.

A word about monitors

Before | set out to design this project, | went looking
for a video monitor with two essential characteristics; a
high video bandwidth and a long persistence
phosphor screen. The Sanyo 9-inch B&W monitor | had
been using with my Apple did a satisfactory job
displaying the Apple’s 40 column text and 280 by 192
graphics screens but blurred noticeably when
displaying 80 column text, an indication of its rather
poor video bandwidth of SMhz or so. In order to
display 640 dots in a 40 ps line, the required video
bandwidth should be about equal to the dot clock
frequency of 16 Mhz. Another characteristic of the
Sanyo, which is common to all video monitors using a
standard short persistence phosphor screen, is a flicker
effect when displaying interlaced computer graphics
images. This flicker is the result of the non-spatially
limited bandwidth nature of computer generated
images as compared to images from a video camera.
Since interlace is necessary to get a vertical resolution
above about 200 lines and still stay within NTSC
television timing, (and thus retain monitor-compatibility
with the Apple II), | had to find a screen with a longer
persistence. Fortuitously, Apple Computer Inc. came to
my rescue when they introduced the Monitor IIl. This
screen has the necessary combination of high
bandwidth, long persistence, and modest price. |
wondered if they anticipated my needs since the
Apple Il does not normally require these.

A peculiarity of the 7220 when generating interlaced
video is a timing skew between sync pulses
responsible for even and odd video fields. The effect
on some monitors, is line-pairing which shows up as an
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uneven spacing between horizontal lines. This effect
can be eliminated on the Monitor Il as well as other
monitors by a slight adjustment of the vertical hold
control.

The Grafex sub-interpreter software includes a
command to switch the display from 640 by 400
interlaced video to 640 by 200 non-interlaced. This
command can be useful for those users who do not
have a long persistence screen. The 400 line vertical
resolution can still be used by programs to address to
complete bit-map and the display scrolled vertically to
view it. In effect, the screen shows a window of 640
by 200 on a 640 by 400 “world.” If 64K by 4 bit RAM
chips are substituted for the 16K by 4 bit 4416's, this
“world” will be 640 by 1600. The sub-interpreter has a
command called “SCROLL" which accepts a parameter
in the range of 0 to 1599 for this purpose.

Conclusion

The 7220 is the first graphics co-processor chip to
become widely available in the microcomputer
marketplace. Now in volume production, it has
dropped in price to about $40.00 in single units from
over $100.00 a year ago. The Grafex board serves as an
evaluation and development tool for this chip, in
addition to its main use as a graphics expander for the
Apple Il. As more sophisticated graphics co-
processors and larger memories become available, the
open-architecture of the Apple Il will likely play host to
these products as well, allowing Apple users the
opportunity to stay abreast of the latest technology
while expanding and enhancing the utility of their
machines.



It was not the intention of this article to provide a
complete tutorial on programming the 7220. Such a
tutorial alone would take several times the size of this
article. A software package has been written to
facilitate the use of the Grafex circuit board from BASIC
programs. This package is in the form of a sub-
interpreter to Applesoft and adds about thirty
commands relating to drawing points, lines, rectangles,
arcs and circles as well as text, from within Applesoft
BASIC programs. Please check the end of this article for

PARTS LIST

SEMICONDUCTORS

D1, D2—1N914 or 1N4148 diode

IC1—PD7220D graphic display controller

IC2, IC3—74L.S00—Quad NAND gate

IC4—741L.S02—Quad NOR gate

IC5—741.586—Quad exclusive OR gate

IC6—74S04—Hex inverting amplifier/buffer

IC7-IC8—74L.S74—duel-D flip-flop

IC10, 1C19—74L.S174—Hex-D flip-flop IC11—
741.5245—O0ctal transceiver

IC12—741.5374—Octal D-type flip-flop

IC13-IC16—TMS4416-20NL Dynamic RAM

IC17, IC18—74L.S166 Paralle-to-serial shift register

IC20—74LS163PNP Binary Counter

Q1—2N3906 PNP Silicon Transistor

Q2—2N3904 NPN Silicon Transistor

XTAL—16MHz quartz crystal

CAPACITORS
C1-C5—0.1 + microF, 50-volt ceramic disc

RESISTORS

(All rersistors Vs-watt 5%)
R1, R2, R9—100-ohm
R3, R10—1000-0hm
R4—1500-ohm
R5—3300-0hm
R6—2200-ohm
R7—5100-ohm
R8—200-0hm
R11—75-ohm

MISCELLANEOQUS
J1, J2—PC-mount phono jac
RY1, RY2—SPST N.O. 5-volt reed relay

KITS AND SOFTWARE AVAILABILITY

The following kits and software packages are available
for the Grafex-32: a) Printed circuit board (profession-
ally made with plated-through holes, solder-mask and
gold-plated edge connector) $45.00. b) Kit of all parts
for above $125.00. ¢) Assembled and tested board
$195.00. d) Sub-interpreter software and demos on
5Y4" diskette, Apple DOS 3.3 $45.00. e) Color software
package on 5%4" diskette. Apple DOS 3.3 (requires three
Grafex-32 boards and RGB monitor) $95.00. Please
add $4.00 per order for Air-mail postage and handling.
Payment accepted by check or money order in U.S.
funds to: Ray Dahlby Electronics, Dept. #255, Box C
34069, Seattle, Washington 98124-1069, or: Ray
Dahlby Electronics, Dept. 255-810 West Broadway, Van-
couver, B.C. V5Z 4C9, For technical inquiries, phone
(604) 732-1080 (no phone orders please).

prices and ordering information. Those readers
interested in writing their own drivers for the 7220 are
urged to buy, borrow, or steal a copy of the “7220
DESIGN MANUAL." This 138 page book is an excellent
source of information on both the hardware and
software aspects of this chip. It is available for $10.00
from NEC Electronics U.S.A., One Natick Executive Park,
Natick, Massachusetts 01760.

The screen photos

The screen photos reproduced here were taken from
an Apple Monitor and show text and graphics at 640
by 400 resolution. The displays were generated with a
Grafex board installed in an Apple lle running under
Applesoft Basic with the Grafex sub-interpreter
software. The text displayed in these examples comes
from a software character set loaded into system RAM
by the sub-interpreter. All Grafex displays are bit-
mapped; there is no hardware character generator on
the board. The character font stored in system RAM can
be read into the 7220 GDC which then writes it into the
screen bit-map in any of eight directions and 16 sizes.
In addition, derived character sets can be displayed by

THE AVAILABLE DETAIL at 640 by 400 resolution . These are
common examples of computer graphics. Start with a figure,
and repeat at different rotations and sizes.
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shifting the position of characters and writing them on
top of themselves using the set, clear, and complement
modes of the GDC.

Photograph #2 shows a barberpole effect of 80
columns by 50 rows of text. The character set used in
this and the other examples, is made from a 5 by 7 dot
matrix in an 8 by 8 box.This character set includes the
complete 128 character ASCI| set. The Monitor ///
screen displays highly readable text in this 80 by 50
format and, in fact, | find it to be preferable to the
Apple 80 column display:.

The 8 drawing directions are shown in photograph
#3.The title for this display was produced by writing
the string “DIFFERENT DIRECTIONS” at a magnification
factor of 2, and then writing it again but with the x and
y starting position shifted by 1 pixel and the mode set
to complement.

Photographs 4, 5 and 6 show off the detail available
at 640 by 400 resolution and are quite common
examples used in computer graphics. Photos 4 and 5,
for example, are simply the result of repeatedly
drawing a triangle and a rectangle, at different rotations
and sizes.

Photograph #7 is a good illustration of the detail
available when graphing mathematical functions. The 3-
D effect of the titling is again produced by writing a
shifted text string on top of itself. Photograph #8 is the

GOOD ILLUSTRATION OF THE DETAIL available when graph-
ing mathematical functions. The 3-D effect of the titling re-
sults from a text string written on top of itself.

THE SAME SCREEN IMAGE COMPLIMENTED. The GDC can
perform an exclusive-OR of this type on 32K-bytes of memory
in under 16 ms.
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same screen image complemented.The GDC can
perform an exclusive-or of this type on 32K bytes of
memory in under 16ms, obviating the need for
hardware reverse video capability.

The last two pictures, #8 and #9, show a fancifull
“video art” example | wrote by accident. This effect is
produced by writing the letter ‘A" at different
magnifications, rotations, and modes (set, clear and
complement). The program, written in Applesoft Basic,
is just a few lines in length yet produces videotape-like
animation.

SOME VIDEO ART produced accidentaly by writing the letter
“A” at different magnifications, rotations and modes. The
program, written in Applesoft BASIC, is just a few lines in
length yet produces a videotape-like animation.
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quite advanced for its day, so it was
very popular.

Home-built portables

Portable receivers could be built
from instructions that appeared in
radio papers and magazines. For
example, my friend Daniel
Hoffman I, who is quite a radio
historian, sent information on the
one-tube (UV199) Goodreau spi-
derweb portable. Instructions for
building one appeared in a tabloid
called Radio In The Home that was
published by one Henry Neely.
The Goodreau receiver appeared
in the April 1924 issue, and com-
plete instructions, a parts list, a
schematic, and pictorial diagrams
were included. Even a pattern for
the coil form was provided.

The Goodreau receiver was typ-
ical of many homemade receivers
that appeared in early radio pub-
lications. With the information
provided, and the usual hobbyist’s
ground-floor knowledge of radio,
there was little problem building
one’s own receiver.

Publications like Radio In The
Home, as well as various early
Gernsback publications, contrib-
uted much to the development of
radio. And those early papers and
magazines are as collectable as the
equipment itself is.

Popular early receivers

Of course, station KDKA was not
Westinghouse’s only venture in
the radio business; they were an
early producer of quality re-
ceivers. For example, one early set
uses three 01A tubes. The operat-
ing controls and output jacks are
on the front panel, and binding
posts for antenna, ground, and
battery protrude from the back of
the cabinet.

A good-looking receiver, the
Melody 5 Receiving Set, was made
by Better Radio Products of Mun-
cie, Indiana. That receiver also
uses 01A tubes—five of them. It
could also use 201A’s or 301A’s.
Like the Westinghouse, the con-
trols and output jacks are on the
front panel, but the seven binding
postsforantenna, battery, elc., are
concealed inside the box. For an
antenna, the manufacturer recom-
mended using 75 feet of insulated
wire mounted as high as is conve-
nient.

MUST LIQUIDATE!

COMMODORE PLUS/4=

COMPUTER SYSTEM
AT BELOW DEALER COST!

NOTE: Monitor not
available. The Plus/4™

can hook up to your TV,

Factory new!

prices. Order TODAY!

software for word processing, data process-
ing, spreadsheets and 128 color graphics!

Commodore® designed this Plus/4™ specifically for program-
mers and small businesses! And then they made it VERY EASY
to learn and use for novices. Popular business software is
available for a variety of purposes. For programmers, this
machine has easy-to-use powerful commands and 60K of
usable memory. Gan hook up as many as four disk drives.

Team up the computer with our compatible units of famous
brand, factory reconditioned and warranted DISK DRIVE and
DOT MATRIX PRINTER! Sorry, we can't printthe brand name of
the disk drive and printer. But phone us Toll-Free and we can tell
you. With Disk Drive for data storage and Printer for "hard
copies”, you'll have a complete system...at low liquidation

Ideal for home or
business! Perfect
for programmers!

Factory warranted by Commodore®. Built-in

Additional Features of

COMMODORE PLUS/4
Data base of 999 records. Com-
puter holds 99 lines of text before
it must be transferred to disk
drive, Excellent terminal for u
with modem. 128 colors availabl
for graphics. Split screen and
windowing capabilities Compat-
ible with all Commodore hard-
ware except joystick and dataset.
NOT compatible with C64
software.

DISK DRIVE

Intelligent, high-speed. External
54" floppy diskette recorder. 2K
RAM, 16K ROM. Maximum stor-
age of 170K formatted data: 35
tracks. Uses single sided, single

Credit card customers can =g
order by phone, 24 hours | Mestercara)| VIS4
a day, 7 days a week. |

Toll-Free: 1-800-328-0609
= Your check is welcome!
E_ Mo delays in orders paid by check.
Sales outside continental U.S. are subject to special
conditions. Please call or write 10 inquire,

C.O.M u B- Direct Marketing Corp.

Authorized Liquidator
14605 28th Avenue North
Minneapolis, Minnesota 66441-3397

disk. Serial interface.
Units sold individually or in any Original YOUR f:f;’:f ::\'..:[ '3,‘3“,,23,’,.,‘2’_“"3;’{2
combination you desire. List Price COST transfer rate of 400 bytes per
second.
PLUS/4 COMPUTER $ DOT MATRIX
ltem H-1088-5035-001 Ship, hand: $8.00 | *299.00 79 PRINTER
Bi-directional 8 x 7 dot matrix
DISK DRIVE $ 149 impact printer. 60 characters per
X . (1 second. Has upper and lower
Item H-1088-35563-013 Ship, hand; $8.00 269-00 case letters, numerals and sym-
bols. All PET graphic characters.
PRINTER s 1 19 Standard friction feed. Maximum
! 3 of 8O col width, dotadd
item H-1088-3831-005 Ship, hand: s7.00 | %200.00 i sy
codes. Original plus maximum of
TOTAL 534 7 two copies. Paper \;idlt)h: g.‘E” :'0
5" Size: 13" Wx8" A H.
Ship, hand: $23.00 $768.00 b B S
COMPLETE SYSTEM I-C.O.M.B. Direct Marketing Corp. Item H-1088
WITH 20 FREE FLOPPY DISKS | 14605 28th Ave. N./Minneapolis, MN 55441-3397
5877 I Send the following items. (Minnesota residents add 6% sales
seinal List . .. '"’ tax. Allow 3-4 weeks for delivery. Sorry, no C.0.D. orders)
Total Origina - | send__COMPLETE SYSTEM(s) Commodoren Plus/4™,
Disk Drive, Printer and Floppy Disks ltem H-1088-5035-019 at
Liquidation l $339 each plus $19 each for ship, handling.
Send__COMMODORE?® PLUS/4™ COMPUTER(s)ltem
Price;d Aﬁ g)rflslayslofsé by | 21 088.5035-001 ot $79 each plus $8 each for ship, handiing
AL SRe e, i - | Send__DISK DRIVE(s) ltem H-1088-3553-013 at $149

each plus $8 each for ship, handling.
Send___PRINTER(s) ltem H-1088-3831-005 at 5119 each

I plus $7 each for ship, handling

O My check or money order is enclosed. (No delays in

processing orders paid by check, thanks to TeleCheck.)
Charge: 0O MasterCard, 0 VISA®
Acct. No Exp. {

PLEASE PRINT CLEARLY
I Name
l Address

City
State ZIP
Phone L 1

Sign Here.
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RADIO-ELECTRONICS
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An old friend gave me one of the
ever-popular Crosley 575. He be-
lieves that that set was on the mar-
ket before the 1920 KDKA broad-
cast. That Crosley may have
received some of the phonograph
music broadcasts that were sent
out two months before the presi-
dential returns. Dr. Frank Conrad
also made his experimental trans-
missions at that time. Those who
wanted to listen could purchase a
receiver at a department store in
Pittsburgh.

The pioneering activities of Dr.
Conrad are well documented. He
broadcast from his own station,
8XK, located in his two-story two-
bay heated garage located in the
Pittsburgh suburb of Wilkinsburg,
as well as from station KDKA. In his
home lab Dr. Conrad and others
laid much of the foundation of
broadcast radio.

Store-bought receivers
Home-made receivers con-
tinued to plague the budding
radio industry for some years. The
early hobbyists didn’t need store-

bought receivers that they knew
nothing about when their own re-
ceivers worked perfectly well. If
maintenance was necessary, that
was no problem for people who
had built their set from the ground
(no pun intended) up.

But, as the years passed, the old-
timers began to fade away. Their
faithful home-made sets were
stored in attics or basements, or
perhaps they were simply dis-
carded. By the late 1920's broadcast
receivers were being manufac-
tured by the thousands. | guess
that was when it became possible
to go into a store and buy a radio.

Thanks

Let me say a few words to every-
body who took time to write. |
appreciate all those letters, and |
will answer each one personally. |
enjoyed hearing from everyone
who relished the photos we've
printed here. The Majestic model
70, the Crosley 517, and the Arvin
444 are very popular among collec-
tors. My family-heirloom Silver-
tone must have been one of the

most popular radios ever made.
And thanks for the photos you've
sent; I'll try to work them in as
space permits.

Some of you “antiquers” had
really difficult technical questions
about restoring your antique ap-
paratus. Those questions require
considerable research. So, if you
don't receive an answer from me
right away, please have patience.
And don’t forget those stamped,
self-addressed envelopes!

Haves and needs

This section is a service for read-
ers who have or need antique
equipment, parts, or other infor-
mation to share. Readers are asked
to contact each other directly, as |
have no way of evaluating items
that are offered.

Schematics—3000 of them. In-
quire with an SASE to Scaramella,
37 Earl Street, P. O. Box 1, Woon-
socket, Rl 02895-0001. Books, Mag-
azines & Schematics—Send SASE
with $0.44 in stamps for list to Alvin
Sydnor, 806 Meetinghouse Rd.,
Boothwyn, PA 19061. R-E

MEDICAL ELECTRONICS

continued from page 86

FIG. 4—CAPACITIVE COUPLING can also be
used to deliver current to the fracture site.

weak in a different anatomical area, and
each tumor grows and spreads differently.
There are a wide variety of problems

that have to do with technique and tech-
nology. Although some may appear sim-
ple or obvious at first, failure to properly
deal with them can doom an otherwise
promising treatment to failure.

Problems may arise during the implan-
tation of the device itself. For instance, if
certain ear structures are damaged during
the implantation of a device to stimulate
the inner ear, that device would appear to
be useless. Thus, the surgical techniques
required to properly insert a device or
probe must be perfected and understood
by all involved in the procedure.

Even if implantation is carried out cor-
rectly, later body movements may cause
problems. For instance, an electrode im-
planted to stimulate bone growth may be
pulled away from the bone.

Also, any implanted object is subject to
“rejection” by the body’s immune sys-
tem. If that occurs, the result is an infec-
tious or inflammatory reaction.

There are also problems in evaluating
the effectiveness of a technique. Due to
human nature, feedback from the patient
himself is usually not reliable. People
often want to please others who are trying
to help them. It is common for people to
say that a device is of assistance to avoid
hurting the feelings of the investigator,
even when the device developed is of no
use. Further, the placebo effect must be
considered. Current applied to the head
may lessen depression or bring sleep be-
cause the impressive-looking equipment

convinces the person that a cure is at
hand. The tissues with implanted elec-
trodes may heal more quickly because the
person is more careful about protecting
the area from further injury.

When investigating the benefits of elec-
trical stimulation, the researcher must
deal with the number of different types of
stimulation that might be effective. Thou-
sands of different combinations of stim-
ulation parameters may seem reasonable,
yet only a certain combination of param-
eters may work. Finding that combination
is made even more difficult by the re-
sponse times involved. For instance, the
healing of bone takes place over months.
Among the parameters that can be varied
are current level, waveform, polarity, cou-
pling method, electrode material, and du-
ration of the application.

Finally, there are problems that have
little or nothing to do with medicine or
technology at all. It is complicated, cost-
ly, time-consuming, and expensive to get
any medical product approved for sale, or
even human testing. And even if approval
is received, and many lives are saved, if
just a single person is harmed by a device
a costly lawsuit is very probable. Compa-
nies have lost millions in such suits, even
in cases where they’ve won.

Despite all of that, the area of elec-
tronic stimulation is most promising. In
the years to come, researchers are sure to
come up with even more applications for
that technology. R-E



wo of the best HAMEG-Performers

high quality at low cost

2 channels DC— 20 MHz

max. sensitivity 2mV/div.
Timebase 0.2s — 20 ns/ div.
Trigger: DC—35MHz (0.5 div.)
Built-in Component Tester
1kHz/1 MHz calibrator (3ns)
TV sync. separator

digital Storage:
max. sampling rate 100kHz
Refresh-, Single-Mode
Storage: 8 bitx2048 points
Timebase: 5s —0.1ms/div.

CRT 8x10cm, int. graticule, 2kV

$ 740 incl.2 probes

HM 208 the high tech Digital Storage Scope
with 20 MHz sampling rate

Realtime:
2 channels DC — 20MHz
max. sensitivity 1mV/div.
Timebase 0.1s—20ns/div. —
Trigger: DC — 40MHz(05dw) SRS

Dlgital Storage: - -__-i. Vi
- max. sampling rate 20MHz | e
Roll- Refresh-, Single-, XY-Mode : W 5
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Don't Miss Our New

1986 CATALOG!
Available in April.
See Coupon Below

to Reserve Your Copy.

GIANT 148 PAGES!

Dick Smith Security Center

This is the type of alarm system the professional installers
could charge you $500 - $1000 for...and more! Suitable for
homes, offices....you name it! With six individual sectors all
fully controllable for instant or delayed alarm, each able to
isolate and each triggerable by a huge range of sensors.

* Resistive loop sensing suits bothn/o &
‘n/calarm sensors will frigger alarm.

* sector can be Isolated while the rest
of |alarm remains on.

* Six different sectors, all with LED
Indication to!show sector status.

+* Includes fire detector provision.

Do-It-Yourself & SAVE!

Satellite TV gives you befter picture & sound and more viewing ophons!
Think you can’t afford it? Think again! Dick Smith Electronics

has satellite systems to fit every budget - just looki
DICK SMITH STEREO SATELLITE SYSTEMS

Features Rockdale CT-12 Stereo Recarver, R
bies. leads.| connectors. B 6 antenna dish

tar, feedh LNA,

799
Save over $222 ot component prices!

DSE DELUXE SATELLITE SYSTEM

Sama as sbove with 10° antehina dish

Save over 8218 o« component prices ’999

Orbdldyourownmmforonlv$9995l

-A..n.

lumcuuhq The Australis 1 Satellite Receiver Kit can be assembled
n |ml hours! Buy the complete system B save even
proven circuliry is lontastic. The m betier !han moral
sxpensive commercial unthy

Richard Hﬂﬂdﬂl‘.luthm of Ay,

Troubleshooring & Repairing Satelhte TV Systems

SYSTEM INCLUDES: Aullrllll 1 Kit
antek downconvert
LNA cables.atc.. & 6 dauh

- ALARM HOUSING

. Creating your own alarm system?

’ This sturdy steel case measures
8" x 10%" x 3" deep - plenty of
room to house your system, and
0] rugged construction to resist

tampering!

g

L.=! | catH-2490

PANEL

Cat K-8318

in 6 plug-in
coils
Approximately
2 KHz sinewa
Crystal Oscillator: 1-15 MHz
Power Supply: av DC
Semiconductars: 2 transistors & 1 diode

Modulation:

@ Fully solid-state IC regulated @
Automatic fold back function @ Output

circuitdesign ® RF filter-fired ® 1500V
Hi-Pot tested

POWER SUPPLIES

Invaluabée around the home or warkshon 11wl give a masimum
of 1 smp s 369 and 12 volis OC. Senply plugs into 117 VAC
penwee secker DC connections . Ideal for use with slarm sysiems
intaseams. ele

HEAVY-DUTY SOLID-STATE

Ragulated DC Power Supply, 13.8 VDC, 34 Cont.  For home lab
sarvce banch. CB stereo and auto radios. this is an extramely
varsatile unit. You Il o how vou without ! Input
= 11 TVACEOHz 100W. and the output in fully WM!MId g
tiople LD 18 5 smos surge The unit i fuse and double:

eircuit protected with on/olf swisch snd piot light

‘89

short circuit protected @ Remote sensing Cat M-9547

Cat M-9545

Learn Components In Funway V.1 Ca: B-2600 $4 95
Learn Boldering In Funway V.2 Cat B.2605 $6195

Learn About Integrated Circuits
with Dick 8mith's

FUNWAY

| INTO ELECTRONICS

Volume
Duch Sereth 8 FUNWAY INTD ELECTRONICS senies

while entertasning nauiring mends B busy hands.
Vokime 3 15 for thase who have worked ther way
theounh volumes | B 2 for the advanced hobbyesi)
I contains 10 lascsnanng projects hased on
Integrated Cucuits We also offer maiching kis
ke the two below) 10 make bukding these
BrOWELs pven sasies

mini PA Ampldier

* Aegues FUNWAY haoh
Vidume 3 (Cat 826100 e

CONNECT WITH SAVINGS
‘D’TYPE

COMPUTER

CONNECTORS

PLUGS (soLper 1AIL)

9 Pin .0 Goun TO°
15 Pin Lue®t®® G137 89°
25 Pin were®®® G108 84 18

SOCKETS (soLDER TAIL)

9 Pin .r.“,‘rﬁ Cat P-2685
"

10 up BSC 89‘
45 Pin were®2*°

Cou F-:‘“u ‘1 o9
25 Pin Leet3® curien s

BACKSHELLS

sl e Ghe 63
For R:2687.P-2688 Gapaos 65¢
e conin . @Be

MINI AMP KIT*

Want an amplifser for your
"+ 495 ek seres or e Doe
be tied 1o phones: use this

project and hsten in comfon!
Or you can busld this into a

Famplels FanSIRITIAR detai

MINI SYNTH KIT*
s Qs |'sarealbesury. thisone:a
real ive’ musical synthesiser
- and s lve because i
uses YOU as the note gener-
ator! you qet an amazng
range of contral over the
sound
e Mequires FUNWAY hoat
Vaime 3 (Car 826100 tor
ramplete canstructon detaits

19” Rack Mounting Case

Professional quality black instrument case
fits standard 19" racks, overall they're 16.75" x
9.8" x 6.5". Supplied flat. assembly takes
just a couple of minutes. Heawy gauge (0.12")
front panel: top and bottom pre-punched for
ventilation.

Cal H-2482 16.75" x 9.8" x 3.25" §27.50

Cat H-2483 16.75" x 9.8" x 1.5 $24.95

DESIGNER
BOARDS

Now designing is so simple! No soldering
no mess - and each board comes with a
pad of layout paper!

Cat P-4614 37" x24"x3 $4.95
Cat P-4615 7" x2.7"x.3 $9.95
Cat P-4616 B x6" 8 $19.95
Cat P-4617 8" x9.75" xB8" $§29.95

Heavy

Everything you could want
in a case!

CAl H-2505 7.9" x6.3" x2.5"

Cat H-2507 10" x 7.5" x 3.4"

$9.95
$42.95

CIRCLE 95 ON FREE INFORMATION CARD

PUSH-BUTTON
ALARM CONTROL

Improved flush mounts make
this panel faster & easier to
install. All connectors are gold-
coated. 6-15V DC power op-
eration. 900,000 possible 3
to 6-digit code combinations.

Duo-Temp

SOLDERING
STATION

Cat T-2400

When You're Ready For

Some Serious Soldering. . .

Get this professional station at a huhb\ﬂms prical
Features fully variable
detachable iron;iron holder & cleaning sponge

re control; lic

\/ Ideal for the hobbyist! This

reliable iron has a high impac!
plastic handle and Triclad 0.12°
long life tip.

ROYEL SOLDERING IRONS

22%
Cat T-1830
A professional quality,
precision tool - 110V AC with

16W heating power. Push butto
control for dual temperature mode

PROJECT PARTS

For Remote Conirol
7-6097 14457 TXIC $5.95 8.

L-7052 Uttrasonic $2.95
Tronsducer RX 10 up
2.75)
For Satellite Receiver
L-1620 SAW Filter $29.95 4
H-2507 Caose $12.95 8o
PCB $20.95 4 on
M-9558 Power Supply $ 7985 A
2-1691 BRR 91 $ 119 & Q_.
1-3070 BB 119 $ .20
1-6095 MWA 1 $12.50
1-6000 MC 10118 ECCIC § .79
1-3230 WP 5082-2800 § 2.00
HP SCHOTTKY
L-1600 5-8 MHz Filter $ 395




Build this Low-Cost Decoder
and SAVE A FORTUNE!

Faoo I8 B4 06 wea Bep 0B FEE 4

, : : oNLY . [l
m QF Teletest
THE SPECIALTY nmm. '._'.‘_ P s 1 9 9 _'I N

i S T £EThis new feletext decoder. .. is the simplest and best performing
world system teletext decoder that | have found to date.33

Gyl

Cat K-6315

LATEST NEWS ® BUSINESS HEADLINES ® SPORTS —Thomas Harrington, quoted from the best-selling Hidden Sigriais on Satellite TV (Cat B-1843)
SCORES ® WEATHER ® NYSE, AMEX AND OTC STOCK

PRICES ® COMMODITY REPORTS ® STATISTICS ® Look at These Features!

SPORTS QUIZ  NEWS FLASHES ® AND MUCH MORE Easy fo bulld circuit board with screened overlay showing component layout for eosy assembly @ Comes

with pre-odjusted and pre-assembled decoder module ® Requires very liitle adjustment @ Housed In
atiractive case with screened front and rear panels @ You'll be proud fo have It on your video shelf @ Justwalt
SOOC 109195 Yon Vep 19, 5002 unfil your friends ask what it is! ® Comes complete with 21 butfon remote control @ Teletext sendces are FREE —
LUWERTHER no user fees, no scrambled signals ® Watch regular TV, view Telelext pages, or see the text over the regular
TV picture @ Decoder can be set to newsflash page waming you of hot news storles

ﬁ — A note about Teletext

-—

EATES W Teletext refers to digital data transmitted in the Vertical Blanking Interval (VBI) between broadcast frames on

YIS tome your ordinary TV. Taft Broadcasting of Cincinnati produces the largest teletext service, ELECTRA, a 100 page

e — magazine of news, information, & entertainment. It is carried by WTBS, along with CABLETEXT, 11 pages of

v romscest stock & business data. Other services include the University of Wisconsin's INFOTEXT, Chicago's KEYFAX (WFLO)
wORTE (38 WAL and METROTEXT in Los Angeles [KTTV). And this is only the beginning — we believe Teletext will be the hottest
communications issue of the late '80°s!

NOTE: This kit requires pre-tuned composite video & audio outputs from VCR, tuner. (some] cable-TV decoders, or TV (zome
newer models feature composite tuner oulputs).
[ ]

Infra-red REMOTE CONTROL
for your Teletext Decoder

No more messy leads & wires to trip overl This sleek remote is designed
especially for our Teletext Decoder (K-6315), duplicating all its control
keys. It requires only a handful of parts, soit’s easy to build. At this low price
remote contral is not an option, it's a necessity!

The Hidden Signals on
sute""e w by Harrington & Cooper %qv

The first book dedicated to the non-video 240 pages
services hidden in many domestic satellites,
it 'covers radio, press & business services,
etc., and this new edition contains 60 pages
more info than the original bestseller!

Cat L-4201

VHF/UHF
Masthead Amp

In-Line Amp VCR Booster

Boaost the signal level from your VCR or on long co-ax feed lines —
you'll get clearer, crisper viewing. Also eliminates degradation
when running more than one TV. Best of all, it plugs in to your

This 10 dB video amp has a bandwidth
of 50-450 MHz & output capability of 30
dBmV. Noise figure is 4 dB & impedance

e is 75 ohm This high gain amp (XHF 25 dB, UHF
SxiEng Systerml WAS £73.95 i 20 dB) boosts TV signals even in fringe § 95
REQUIRES AC ADAPTER s 95 s 95 areas. Its high input capability resists
Use M-9523 $6.95 "ow overload on strong signals, while a
built-in FM trap cuts interfarenca. Cat L-4200
Cat L-4202 Cat L-4201 Includes UL-listed AC adapter,

Orders Only — Call Toll Free: Don’t Mi
1-800-332-5373 "B':m":,[?egur

(Monday-Friday, 7am-4pm PACIFIC TIME)

IN CALIFORNIA CALL: 1-415-368-1066 1986 catalog.l
STORES AT:

BERKELEY: 2474 Shatluck Ave. (415)4846-0755 Available in Apf" 3

REDWOOD CITY: 390 Convention Way (415)348-8844 Reserve Your Copy Now!
SAN JOSE: 4980 Stevens Creek Bivd (408)241-2266 :
LOS ANGELES: 1830 Westwood Bivd. (213)474-0626 O S R I hesitess
HEAD OFFICE- 390 Convention Way, Redwood City, CA 94063 hot off the prass!

wcentusustis« 11 MAIL ORDERS

lm P.O. Box 8021 Redwood City CA 94063

414 DAY MONEY-BACK GUARANTEE
SHIPPING & HANDLING:
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DESICNER’S
NOTEBOOK

Voltage doublers

WE'VE TALKED A LOT ABOUT POWER SUP-
plies in past columns. We've pre-
sented handy circuits that do
everything from generating a
negative voltage from a (single-
ended) positive supply to warning
you when your batteries were
ready to roll over and die. We even
presented a circuit that monitors
the charging of Ni-Cd cells. Since |
still receive a lot of mail about the
subject of power-supplies, this
month’s entry for our growing
notebook also deals with power
supplies.

Anybody who has ever designed
a power supply knows that it is
often difficult to find a transformer
that can generate all the voltages
needed by the circuit being
powered. It's easy to use a voltage
regulator to drop a higher voltage
to a lower one, but it's not as easy
to go the other way. There are
some IC’s that can do the job, but
they’re hard to find, and, as we all
know, when a problem comes up
we need a solution right away.
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How they work

As its name implies, the full-
wave doubler uses both positive

ROBERT GROSSBLATT,
CIRCUITS EDITOR

TABLE 1—VOLTAGE DOUBLERS

Half-wave Full-wave
Output voltage < 2 Vin =2 Vin
Ripple voltage High noise Low noise
Output current Low High
Connections Common ground Isolated output

and negative excursions of the in-
coming AC voltage, just as a full-
wave rectifier does. During the
positive half-cycle D1is forward bi-
ased, so it charges C1. During the
negative half-cycle D2 conducts,
so it charges C2. Since the diodes
alternately conduct and block the
current on each half cycle, the
voltage at the output of the circuit
is (theoretically) twice the input
voltage.

A couple of solutions to the
step-up problem are shown in Fig.
1. Both circuits are standard volt-
age doublers. A full-wave doubler
is shown in Fig. 1-a, and a half-
wave doubler is shown in Fig. 1-b.
You can use either to boost an AC
input voltage, but each has unique
advantages and disadvantages.
Let’s discuss how each circuit
works, and then let’'s compare
their performances.

Component values aren’t crit-
ical. The capacitors should be at
least 22 wF each, and each should
have a voltage rating about twice
the input voltage. The diodes must
be able to handle the current pass-
ing through them and they must
not break down when they're re-
verse-biased. Although you can
use diodes that have a PIV equal to
the output voltage, it's a lot safer to
double that value.

The two resistors are optional

current limiters to protect the ca-
pacitors, diodes, and whatever
you're powering. You can pick re-
sistor values by applying Ohm’s
law. Use either the maximum cur-
rent capability of the diodes or,
preferably, the current require-
ments of the circuit you're power-
ing. In any case, R1 and R2 should
have the same values, as should C1
and C2, and D1 and D2.

The half-wave doubler works
pretty much the same as its full-
wave cousin. The diodes alter-
nately conduct and block on each
half-cycle of the incoming AC volt-
age. Output capacitor C2 charges
to % Vour during one half of the
AC cycle, and its stored voltage is
added to the AC input during the
other half cycle. The result, of
course, is a voltage across C2 that's
approximately twice the input volt-
age.

You can calculate the values of
the diodes and the resistors in the
same way as for the full-wave dou-
bler; however, the capacitor val-
ues have to be calculated dif-
ferently. Since the entire doubled
voltage appears across C2, its volt-
age rating should be at least four
times the input voltage. And C2 is
usually much smaller than C1—C2
might be 0.47 pF, and Ci1, 47 pF
Just be sure not to make C2 so

continued on page 116



CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $800.00 per each insertion.

® Reaches 229,044 readers.

® Fast reader service cycle.

@ Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Engineering Admart, RADIO-ELEC-
TRONICS, 500-B Bi-County Blvd., Farm-
ingdale, NY 11735.

|R-E Engineering Admart

0D- 63"
Ml H o-24v
1] Wit-1211b

[TOROIDAL POWER TRANSFORMERS

Small size ®* Low noise * Easy mounting s _/_|
Made in U.5.A.
50 standard transformers with
117V-60Hz primaries in stock
for 26VA, 45VA, TOVA, 120 VA,
180VA, 360VA, 600VA, 1000VA.
Cuslom sizes: 15VA-3,000VA
Call or write for data sheels

Secondary
Volls/Amps

2xB.5V/1.4TA
2x12V/1.08A
2x15V/0.87TA
2x18V/D.T1A
2x24V/0.54A

2x12V/T.50A
2x15V/5.90A

=1.80" 2x18V/5.00A

Wt 3.00bh  2x24V/3.58A

1000VA 2x50V/10.00A
2x65V/7.69A

$78.40

$81.70
.70 78.40

Dual secondaries may be used In parallel of in series.
*FOB Factory, (includes mounting washer and rubber pads).
Terms: VISA, MasterCard. COD or money orders—UPS
charges

UL-Recognized = A |

II 1 301-464-2100 TOROID CORPORATION OF MARYLAND E

6000 Laurel-Bowie Rd., Bowie, MD 20715-4037

An up-to-date directory of North Amer-
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continued from page 14

and assembly, it is possible to
build a simple filter that provides
as much as 30 dB of attenuation at
the desired frequency. If you wish,
two filter sections can be used to
sharpen the notch and provide up
to 80 dB of attenuation.

The operation of a transmission-
line stub filter is based on some
unique characteristics of a trans-
mission line. A section of line that
is one-half wavelength long and
shorted at one end will appear as a
shortat the frequency of interest at
the other end of the line. The basic
idea is shown in Fig. 4-a. Purists

may insist that the spacing be-
tween stubs be ¥ wavelength, but
we have found through experi-
mentation that, when using those
filters to treat TVI problems, the
stubs can be used as close to-
gether as is mechanically practical.

The physical length of a half-
wave stub will be shorter than its
electrical length because of the ve-
locity factor, or propagation con-
stant, of the cable from which the
stub is built. The velocity factor, K,
for RG-59/U 72-ohm coax is 0.66,
and it’s 0.83 for 300-ohm twin lead.
The formula for a half-wave stub of
coaxial line is:

L = (5906 x K)/f

In that equation, L is the length
ininches, Kis the velocity factor of

the transmission line, and f is
specified in MHz. So, to build a
103.9-MHz notch filter, L = (5906
% 0.66)103.9 = 37.5 inches.
Build the filter as shown in Fig. 4-
b, with the stubs an inch or so
longer than the calculated value.
Connect the filter in the line be-
tween the antenna and the re-
ceiver, and then tune in the
unwanted station. Now, starting at
the far end of the stub, use a nee-
dle or a sharp pin to short the out-
er braid to the inner conductor in
Ya-inch steps until you find the
point of maximum attenuation.
Mark that point, increase the stub
length about % inch and cut off the
excess. Strip off %2 inch of insula-
tion and solder the core to the
braid. That should do it! R-E
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An easy-to-build flood alarm

IF YOU LIVE IN A LOW-LYING AREA,
flooding can be a big problem. In-
deed, awareness of rising water is
sometimes a matter of life and
death. (It’s at least a matter of wet
ordryitems in the basement!) You
can use the circuit described here
to warn you of an impending flood
condition. The circuit is very easy
to build, and it’s easy to modify to
suit your application and the com-
ponents in your junkbox. In addi-
tion, it can be adapted for use in
other applications.

How it works

My circuitis a very simple switch
that sets off a buzzer when the
sensor shown in Fig. 1-a gets wet.
The sensor is built from a salt-im-
pregnated cloth sandwiched be-
twecen two copper plates. When
the sandwich gets wet, the salt
provides a high-conductivity path
for electricity to flow.

My circuit is shown in Fig. 1-b. |
used a 25C106 transistor because |
happened to have one in my
junkbox, but any medium- to
high-power transistor will do. |
used a variable resistor for R1, but
a fixed resistor could be used. You
can calculate the value that resistor
should have from the following
formulas, where |y is the tran-
sistor’s base current, hg is its DC
current gain, Il is the required
load current, and V. is the supply
voltage:

lg = (2 X heg)llc

Re = (Vec—0.7) /I

My sensor has a resistance of
200-300 ohms; you’ll have to take
that resistance into account when
calculating the value of the base
resistor.

Construction

The sensor can be built from
two pieces of PC-board material

coFpPER
R
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é |
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about 1-1/2" on a side. Drill several
holes through one piece to admit
water. Soak a piece of cloth in a
saturated salt solution, let it dry,
and then sandwich it between the
two pieces of PC board. Solder
one wire to each inner face of the
sandwich. Last, fasten the assem-
bly together with nylon bolts or
plastic electrical tape.

Run the wires from the sensor to
the place where the circuit will be
mounted, and connect them to
the points marked A and B on the
schematic. There is nothing at all
critical about construction of the
circuit, and you should feel free to
experiment with different tran-
sistors and output devices.

For example, if you drive a small
piezo-electric buzzer you may be
able get by with a small transistor

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
nigues, helpful hints, etc.

All published entries, upon publication, will
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attached idea is my own original material and
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ROBERT GROSSBLATT,
A FEW MONTHS AGO WE DISCUSSED
memory circuits, and our discus- Aﬂ%ﬁf%SA‘gﬂs
sion generated a lot of mail. The 7
most-often-asked question was
how to put large amounts of mem- w&
ory together—how to organize it. I—
Now how you go about managin
large amgunt% of memorygdeg- /:E[, o 6?5)?7’ e alsje’ o
pends on what kind of memory eid 2o/ 188 - i A4S
p d Al Doz LO2 A/
you're going to use and what you > i 7 5
plan on doing with it. In our dem- . o 005 g8 - i A2
onstration circuit, management A3 Da |22 A3
wasn’t much of a problem because Hay s rpm o A =
we only used one memory IC, and A5 S/o/ 5/07 4515
all we wanted was to see how it 45 - 2 Asfe
worked. But if you wanted to use 47 Rir (28 2AR/K 47
more memory you would have to ﬁfvcc Veo P2
think about how to organize it. e e EZh
A good example of memory A . W
management can be found inside Vi P % :;1
atypical personal computer. In the N DI DT DT DT 3 57 T O oz IR
usual 64K machine, eight 4164’s e et 2
will be put side by side to get a D S0 A 7
memory system that is eight bits '_‘;‘, ';
(or one byte) wide. All kinds of A i i}
great things can be done with that - <
memory if it's managed properly. 7, 1 E
The video can be magpped directry s s D’i ?ozﬁofoz e
into memory, soft switches can be b/ >3 ¢ /234 [
set up than can be “thrown” one 4P o4 8l pou Ad
way or the other by accessing cer- 2L/ vo 3t #lpo3 Ar 2
tain locations in memory. But be- 242 p02 |2 2lpo2 42124
fore we get to the exotic stuff, let's Las so/fe Llpos A3\
take a look at the basics. /g4 Ay
In Fig. 1 I've connected four Slis 25 LR
5101's (the IC we used in our origi- 4% P
nal memory demonstration cir- 7 =l20 20| pi 7
cuit) and arranged them in two ZM i i ’:,7 A
different ways. Two IC’s are placed ,Lv«_év“‘ M 7. C‘fa_.+v
side by side to widen the bus to 8 pendy ey e L
eight bits, and two other IC's are :{ZGND l S GWe, -
put in parallel with the first two. = oo SEE R/ W oo =
That gives us a memory system sl
that's 512 bytes long and eight bits
wide. It should be obvious that FIG. 1
that arrangement won’t work if we
simply leave the outputs of each  Hence we need some circuitry to Memory management is really
pair-member connected together. ~ manage the system. an old problem. In the early days
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better life? Ah, decisions, decisions!
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bus contention was avoided by or-
ing parallel outputs. Most modern
IC’s, including our 5101, can float
(three-state) their outputs, so ar-
ranging the bus setup is easy. But
before we talk about how we’d sol-
ve the problem here, let’s get a
clear idea of exactly what we want
to do—and let’s define a few terms
along the way.

By putting the IC’s in parallel,
we're “banking” memory. Bank 1
consists of IC1and IC2, and Bank 2
consists of 1C3 and IC4. The way
we select one bank or the other
depends on what the system is
supposed to do and how we want
to use it. We can switch between
banks with something as crude as
a mechanical switch, or, as is com-
mon, let the circuit do it for us
automatically.

The advantage of the latter is
that we can make our system oper-
ate exactly as if we had 512 bytes of
continuous memory. If you think
about the problem for a moment,
it becomes obvious that the key to
banking the memory is careful use
of each IC’s enable pins. Only one

bank can be enabled at any one
time or the whole system will go
up in smoke. What we have to find
is a trigger that we can use to
switch between banks automat-
ically.

The best trigger is the address of
the desired location. We'll assign
Bank 1addresses from 000 to OFF (0
to 255 decimal), and Bank 2 ad-
dresses from 100 to 1FF (256 to 511
decimal). Now our problem is well
defined. Any address placed on
the bus that's less than or equal to
OFF will automatically access Bank
1, and any address above that will
access Bank 2. As you can see, our
problem in memory management
has turned into a problem in sim-
ple logic design.

The easiest way to accomplish
the desired bank selection is
shown in Fig. 2. Since we have a
512-byte system (512=29), there
will be 9 address lines. Any ad-
dress above @FF will place a high
level on the most significant bit, so
that’s what we’ll use to select be-
tween our two banks. The 5101 has
three Chip Enable pins (17,18, and

19), but, as you’ll remember from
our last examination of that IC,
they do different things to the IC.

Pin 17 switches between normal
and low-power standby opera-
tion; pin 18 enables the outputs;
and pin 19 enables the IC as a
whole. In our circuit we want to
control the entire IC, since when a
bank is switched off we want to
inhibit both reads and writes. A
look at the IC’s data sheet reveals
that we have to keep pin 17 high,
pin 18 low, and we must use the
high address (A9) line to control
pin19.

ADDRESS 70 CEJ
LINE 48 CRINH#I )
CHIGH CF IC3

BIT) AND TC#

N EEY
CPN#/F) OF
ZC/ AND IcC2

FIG. 2

The inverter in Fig. 2 does the
bank switching for us. When bank
1is selected, bank 2 is deselected.
And it's all done automatically.

continued on page 108
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Broadband amplifiers

IT'S AMAZING HOW MUCH WE TAKE FOR
granted about tuned circuits now-
adays because of the nature of
modern solid-state devices. When
I was an active experimenter, al-
most everything involving radio
frequencies was done with tuned
circuits; and that generally meant
that extensive mounting, switch-
ing and shielding hardware had to
be used. Today we can toss a 50-
cent solid-state device, along with
a few resistors and capacitors, into
a plastic box, and we’ll end up with
a broadband amplifier with a gain
that's more stable than | could ever
hope to attain from an old-style
tuned circuit.

In the good old days, receiver
preselectors and outboard RF pre-
amplifiers needed lots of extra
gain to receive signals that today
would be considered at least S7.
And most of the legendary short-
wave receivers in the old days were
really dogs compared to modern
transistorized shortwave radios.

Most of the gain in those circuits
was provided by the tuned circuit
rather than the amplifying device,
a vacuum-tube with an input im-
pedance between 1 and 100
megohms. In the circuit shown in
Fig. 1, L1is supposed to match the
impedance of the antenna system
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to the impedance of the resonant
circuit created by L2 and C1.

The turns ratio of L2 to L1 was
often 60/1, 100/1, or even higher.
That's called an “infinite-imped-
ance matching transformer.” In
any case, since L2 and C1 are reso-
nant, the effective voltage across
C1, hence, the input to the ampli-
fier, can easily be 20 to 40 dB great-
er than the voltage attained by a
simple step-up transformer. You
can see why RF preamplifiers were
so popular with shortwave lis-
teners!

What about L3 and L4? Their pri-
mary function is impedance trans-
formation, rather than power
transformation. They match the
high-impedance output of the pre-
amplifier to the low-impedance in-
put of the receiver to which the
preamplifier is connected. The
point is that, especially in the less
expensive and unsophisticated
boosters used for shortwave lis-
tening, most of the signal gain
came from the L2/C1 circuit.

For the experimenter, the major

problem with the tuned pre-
amplifier was that the input and
output coils interacted with each
other. Since the overall stage gain
was so high, the circuit became
unstable and broke into self-os-
cillation if even the smallest
amount of energy from the output
coil fed back to the input coil.

Another problem with tunable
preamplifiers was the tuning itself.
The tuning range was limited by
the values of the coils and capaci-
tors, so an all-band HF pre-
amplifier would require four, five,
or even more band-switched coils
to cover the frequency range from
the broadcast band through 30
MHz. And every extra switch and
coil increased overall circuit losses
and made the device more suscep-
tible to instability.

The broadband amplifier
Thanks to solid-state devices,
today’s shortwave preamplifiers
can dispense with input coils and
tuning circuits when used at fre-
quencies as high as 30 MHz, and

9861 TIHdY
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Temperature-alarm IC
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DETECTORS, MONITORS, AND ALARMS
make up an interesting line of
monolithic devices from Intech.
One of those is the 3030 tem-
perature alarm that can flash a
light, sound an alarm, or shut
down equipment when the tem-
perature of the IC’s package ex-
ceeds a preset level. Features
include a wide temperature range
and excellent repeatability; an os-
cillating output tone that, with
proper interface circuitry, can
drive a speaker; a TTL-compatible

output; low current drain; and an
accurate, externally-available,
temperature-compensated refer-
ence voltage.

The 3030 may be used as a fire-
alarm temperature sensor; in ad-
dition, it may be used to shut
down power supplies or other
equipment automatically; and it
can be used as a temperature con-
troller in heating and refrigerating
appliances.

A block diagram of the 3030 is
shown in Fig. 1-a, along with the

ROBERT F. SCOTT,
SEMICONDUCTOR EDITOR

off-IC components that determine
its mode of operation: R1-R3, C1,
and C2.

The reference circuit develops a
voltage thatis independent of tem-
perature and power-supply volt-
age. That voltage drives the off-1C
voltage divider, composed of R1
and R2, and an on-IC temperature
sensor that consists of two diodes.
When the power-supply voltage
drops below the reference voltage
set by the voltage divider, the com-
parator activates the oscillator,
which delivers an alternating sig-
nal to pin 12 of the IC; a steady-
state output current is also deliv-
ered to pin 4. The comparator has
a small amount of hysteresis to en-
sure positive snap action.

Resistor R3 and capacitor C3
control the oscillator’s frequency
and duty cycle. Capacitor C1 sta-
bilizes the reference voltage and
prevents transients, glitches, and
spikes from interfering with the
operation of the sensitive com-
parator.

Intech provides information on
several methods of calibrating the
alarm for the desired temperature
trip-point. Accuracy is +4°C when
the recommended type of high-
precision resistor is used.

Using the 3030

Both outputs (pins 4 and 12) are
low-powered to keep power dis-
sipation to a minimum. The steady
output works at normal TTL-gate
levels. The oscillating output can
provide about 0.5 mA to drive a
Darlington transistor. Sample out-
put circuits are shown in Fig. 1-b.

When monitoring the tem-
perature of critical or sensitive



components, you can mount the
3030 in direct contact with the
component’s heatsink. The steady
output can be used to deactivate
the circuit when it overheats, and
to restore power later when tem-
perature drops to a safe level.

The 4-page data sheet and ap-
plication note for the 3030 tem-
perature alarm contains full elec-
trical specifications for the device,
along with diagrams showing ap-
plications like a delayed alarm; a
low-power temperature controller
that turns a heater on when the
temperature goes below the set
point, and off when the tem-
perature rises above the set point;
and a cooler control to turn on a
fan, a low-power compressor, or a
refrigerator when the temperature
rises above the trip point.

The 3030 costs $19.00 in quan-
tities ranging from 1 to 24. For data
sheets and information on avail-
ability, write to Intech Inc., Micro-
Circuit Division, 2270 Martin Ave.,
Santa Clara, CA 95050.

Thyristor handbook

Thyristor Device Data is a com-
prehensive new book containing
over 600 pages of data on SCR's,
Triac’s, GTO’s (Gate Turn-Off thy-
ristors), SIDAC's (Triac-like de-
vices), and triggers. It includes
sections on theory and applica-
tions, cross-reference tables, a de-
vice-selector guide, and a com-
plete set of data sheets. It is
available through all Motorola
sales offices and distributors. For
further information contact
Motorola Semiconductor Products,
P.O. Box 20912, Phoenix, AZ 85036.

R-E
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continued from page 105

sometimes even higher. What we
use instead is a broadband (or
wideband) preamplifier. An exam-
ple of such a circuitis shown in Fig.
2; that schematic is a simplified
version of MF|’s Remote Active An-
tenna.

First, notice that there is no
tuned network at the input to the
circuit. The antenna is coupled di-
rectly to the high-impedance in-
put of the FET. The two diodes, D1
and D2, and resistor R1 serve only

to protect the FET against exces-
sive input voltages. Direct coup-
ling is possible because the solid-
state devices used in modern
shortwave radios provide sen-
sitivity approaching 0.1 nV, which
is much more sensitive than that
provided by tube receivers. There-
fore, we don’t need the extra gain
provided by the tuned circuit to
reach the theoretical sensitivity
limits of such circuits.

Between the FET and Q1, which
matches the medium-impedance
output of the FET to the low-im-
pedance of the associated re-
ceiver’s antenna input, we can
easily attain an overall untuned—
wide-band—gain of 20 to 30 dB.
And when that gain is added to the
typical 0.1 or 0.25 .V sensitivity of
modern shortwave receivers, it be-
comes easy to dig out signals that
usually can’t be heard.

And because there aren’t any
tuned circuits, the wideband sol-
id-state preamplifier is much less
susceptible to instability. In fact,
modern homebrew RF preamps
hardly ever break out into self-os-
cillation. If there is a problem with
instability, it is generally caused by
the antenna input of the shortwave
radio radiating RF energy back to
the preamplifier.

Although it is possible to design
wideband preamplifiers for just
about any frequency range with-
out tuned circuits, in reality most
preamps do require some form of
tuned circuit, if only for imped-
ance matching. For experimenters
and hobbyists interested primarily
in frequencies from 100 kHz to 30
MHz, it's possible to avoid tuned
circuits and still get 10 to 20 dB of
extra gain. More than 20 dB re-
quires the use of tuned circuits.

You might be asking, “Why does
a solid-state device provide great-
er gain at VHF frequencies than a
tube?” One major reason is inter-
electrode capacitance. In solid-
state devices like the 40673 FET,
which is used in many RF pre-
amplifier circuits, the small
amount of inter-electrode capaci-
tance between gate and source is
simply not enough to bypass
much of the RF signal to ground.
That small amount of capacitance
also increases stability by reducing
feedback between input (gate)
and output (drain). R-E

NEW IDEAS

continued from page 100

like a 2N2222, or perhaps no tran-
sistor at all. You could use a PNP
transistor simply by reversing the
polarity of the diode and the bat-
tery supply.

You could also drive a relay to
provide a higher-current or more-
isolated output. Just be sure to in-
clude a reverse-biased diode as
shown.

I included a small momentary
push-button switch as a battery
test; unless you're prone to a lot of
flooding, your battery should last
its entire shelf life.

For use as a flood alarm, the sen-
sor should be mounted horizon-
tally near the floor of your base-
ment. But the circuit can also be
used in other applications. For ex-
ample, the sensor could be
mounted vertically in a sump-
pump hole, horizontally on the
floor of your freezer, or vertically
as a boat’s “bail-out” alarm.—Jim
Cook R-E

Imagine.

Imagine a life spent won-
dering if, and when, a
disease that destroys
your body, your mind,
your life will strike. That's
the shadow under which
every child of a Hunt-
ington’s Disease victim
lives. But now there’s
hope. Real hope.

Your contributions helped
us find the marker, now
they can help us find a
cure. Please give gener-
ously to the National
Huntington's Disease
Association.

NATIONAL
B HUNTINGTON’S DISEASE
ASSOCIATION

Mational Huntington’s Disease Association
1182 Broadway, Ste 402, NY. NY 10001

THIS SPACE CONTRIBUTED BY THE PUBLISHER
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continued from page 81

WA G s
[ Mgy S 0 gl 8

“- 4 ac— oo WL PR S, - o 3
CIRCLE 3.14 ON FREE INFORMATION CARD

where eventually enough of them
accumulate for lasing to take
place. Time-to-lase is given as be-
tween two and 14 hours, depend-
ing on weather, season, and
latitude, and on the stamina of the
operator.

The Lase-O-Whoosh, including
manual, flexible hose, bicycle
clamp, and adapter valves, is avail-
able for a limited time only for
$19.95 postpaid from FBN Market-
ing, Dead Letter Office, Josephson
Junction, 1C 68000 R-E

RADIO-ELECTRONICS

This publication is

available in microform
from University

/R Microfilms

International.

[ Please send information about these titles:

Name

Company/Institution

Address

City
State Zip

Phone )

Call toll-lree 800-521-3044. In Michigan,

Alaska and Hawaii call collect 313-761-4700. Or
mail inquiry to: University Microfilms International,
300 North Zeeb Road, Ann Arbor, M1 48106,
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The IM6402 is a CMOS UART
(Universal Asynchronous
Receiver/Transmitter). It converts
parallel data from the micro-
processor’s data bus to serial data
that can be transmitted according
to RS-232 signal levels. Similarly, it
converts incoming serial data to
parallel data that is acceptable to
the host microprocessor. Level
translation is handled, in Fig. 1, by
ICl-a, a 1489 line receiver, and by
IC2-a, a 1488 line driver.

The parallel connection

Of course, you can connect de-
vices like motors to the Model
100's parallel interface. Just be sure
to provide appropriate interface
circuitry—you can'’t control a 6-HP
motor with a CMOS buffer! The
power supply for the interface, the
motor, and the sensors should be
separate from the Model 100’ in-
ternal supplies. Just connect the
grounds of all circuits together.
The Model 100's ground is available
at pin 7 of the RS-232 connector.

More memory

The Model 100 comes with 8K
(or 24K) of battery-backed-up
CMOS RAM. That means that,
when the power switch is off, the
RAM modules still receive power,
so the contents of the RAM are not
lost forever.

| say modules because the
Model 100's RAM 1IC’s are not in-
dustry-standard parts. The reason
is that, when the Model 700 was
designed, the 8K- x -8 RAM did not
exist, so the Model 100's designers
built small modules, each of which
contained four 2K- % -8 RAM's. You
can get a 24K Model 100 from Radio
Shack for several hundred dollars
more than the 8K unit, or you can
buy extra RAM modules from
third-party vendors for about
$30.00 each.

You could also build your own
RAM expansion using several 6264
8K x 8 RAM IC’s. Don't tackle that
unless you know what you're
doing. Radio Shack sells a tech-
nical reference manual for the
Model 100 that should help you
figure out the proper address de-
coding for that computer.

Programming

For those of you who are famil-
iar with BASIC, you may be
surprised by some of the Model
100's control features. For exam-
ple, the Model 100 supports inter-
rupts; in fact, several of the
machine’s I/O devices are treated
as interrupts! You can write pro-
grams that will respond to inter-
rupts from the communications
port, the built-in MODEM, the
built-in clock, and even the key-
board’s eight function keys, using
the following statements:
e ON COM GOSUB
e ON MDM GOSUB
e ON TIME$ GOSUB
e ON KEY GOSUB

In case you're wondering, |
don’t work for Radio Shack. It's
just that | am so impressed with
the Model 7100 that | had to tell you
about some of its special features.
| am currently working on a
number of intelligent interfaces
for the machine, and | have inter-
faced it to a Heath HERO-1. If you
are interested in learning more
about that, drop me a line.  R-E

DRAWING BOARD

continued from page 102

If you want to add memory to
the system, you can build on that
technique. The only limitation is
the width of the address bus.
We've got to have a spare address
line around to do the switching for
us. However, nothing stays simple
forever

Consider this scenario: You
have a 64K memory system that'’s
controlled by an eight-bit micro-
processor. Consequently, all the
address lines are used to do real
addressing. Suppose you want to
add some more memory to the
system. There are several reasons
for doing that:
® Asan alternate 64K bank for data
storage, etc.
® Toincrease continuous memory
in the system to 128K.

The problem then is to control
the memory when the address bus
is limited to sixteen bits (2'® =
65,536), or 64K. And that, as you
know, is a real-world problem.
We'll show you how to tackle that
problem next time. R-E



MARKET CENTER

SATELLITE TELEVISION

CONSUMER information package don't be ripped
off! Get the facts about satellite TV before you buy.
Covers such topics as equipment suppliers, buying
at wholesale, installation and scrambling. This is
information you can not afford to be without. Send
$12.95 to BEST SATELLITE TV, RD #3 Old Free-
dom Plains RD, Poughkeepsie, NY 12603.

SUPER LNA kits, dx tv preamps, microwave compo-
nents, ir detectors. LSI, Box 7553 Jackson, MS
39204.

CABLE TV secrets - the outlaw publication the ca-
ble companies tried to ban. HBO, movie channel,
showtime, descramblers, converters, etc. Suppliers
list included. $8.95. CABLE FACTS, box 711-R,
Pataskala, OH 43062,

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.

() Plans/Kits ) Business Opportunities (
( ) Education/Instruction () Wanted (

(e

) For Sale
) Satellite Television

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sample copy.

(z]

A Sacellite TV Weelc

P.O. Box 308E, Fortuna, California 95540

800-358-9997 (U.5.) « 800-556-8787 (Calif.)

T707-725-2476 (all others)

E.Z satellite kit complete system $995.00 and
$1995.00 computer print-out of your location $9.95.
Master Card/Visa.IN-X-SALES, Box 45, Tilton, NH
03276. (603) 286-3082.

THE LNA specialists!Brand name, lowest noise,
lowest prices! We will not be undersold! Send for
prices LNA, 201 E Southern, Suite 100, Tempe, AZ
85282

Special Category: $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)
16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00)
21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25)
26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50)
31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)... MINIMUM 15 WOEDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND IENTIHE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2Vi"—
$310.00; 2" x 214"—8$620.00; 3" x 2/4"—$930.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.0. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third
month preceding the date of the issue. (i.e., August issue copy must be received by May 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

BUILD your own satellite TV receiving system
and save!lnstruction manuals, schematics, cir-
cuit boards, parts kits! Send stamped envelope
for complete product listing: XANDI, Box 25647,
Dept. 21Z, Tempe, AZ 85282,

SATELLITE systems $449. Name brands. Quantity

discounts. Information $1.00. Catalog $2.00. STAR-
LINK, INC., 2603-16R Artie, Huntsville, AL, 35805.

INVENTORS

INVENTORS can you profit from your idea? Call
AMERICAN INVENTORS CORPORATION for free
information.Over a decade of service.
1-800-338-5656. In Massachusetts call (413)
568-3753.

CABLE-TV

DEALERS wanted: Channel 2,3, and 4 noich fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
GARY KURTZ, Box 291394, Davie, FL. 33329.

REEL-TO-REEL TAPES

AMPEX professional series open reel tape. 1800-or
2400-feet on 7-inch reels. Used once. Case of 40.
$45.00. 10 1/2 x 3600 feet and cassettes available.
MasterCard Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954. (215) 322-4866.

No previous experience necessary

LEARN
PROGRAMMING

Master computers in your own
home at your own pace in your
spare time. Learn even before
you decide on a computer.

BE YOUR OWN
COMPUTER EXPERT

Programming is the best way fo
learn to use computers, and we
can show you the best—and
most economical—way to learn
pragramming!

Send today for your free infor-
mation package. No obligation
No salesman will call

T T HALIX INSTITUTE 1
CENTER FOR COMPUTER EDUCATION DEPT. 48 4
1543 W. OLYMPIC, #226

LOS ANGELES, CA 90015-3894

YES! Send me free information on how | can learn about
computers and programming at home!

Name
Address

L City————— ¢ SalefZp—————— )
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GB MODIFIGATION

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

FOR SALE

SELL blank video cassettes. Super high grade
Olympia VHS T-120. Fully guaranteed. Only $3.49
your cost. Add $5.00 shipping and handling for any
uantity. STRANDBERG, 1001 S. Elm Street,
reensboro, NC 27406. Telephone (919) 274-3775.
Check, M. O., VISA or MasterCard account number
& expiration date.

ELECTRONIC surveillance: Amazing reports reveal
secret techniques used by professionals! A.T.L.S.,
61 Gatchell, Buffalo, NY 14212.

CABLE -TV converters—All major brands. Wireless
remotes with volume. Wired remotes. Cable and
video accessories. Cablemaster distributor. Lowest
prices. Ship C.0.D. catalogs $3.00, SONE ASSO-
CIATES, 5 Broadway, Suite 201, Troy, NY 12180.
(518) 274-0608.

descrambler kit $119, built $190. Surge, RF| protec-
tors from $14. Hobby kits. $1.00 MINUTE KITS, Box
531, Bronx, NY 10461

ELECTRON tubes—radio, TV & industrial types—
huge inventory.Call toll free (800) 221-5802 or write
Box ESC TRANSLETERONIC, INC, 1365 39th St.,
Brooklyn, NY 11218. (718) 633-2800.

BUGGED? Wiretapped? Find out fast. Counter-
measures equipment catalog $1. CAPRI ELEC-
TRONICS, route 1R, Canon, GA 30520.

CABLE-TV converters and descramblers. Low
prices, quality merchandise, we ship C.0.D.. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
P.O. Box 266 South Weymouth, MA 02190. (617)
871-6500

WANTED: Western Electric RCA, Mcintosh, Mar-
antz, Levinson, Tannoy, Dynaco, Altec, JBL. tubes
speakers, amplifiers. (713) 728-4343. MAURY
11122 Atwell, Houston, TX 77096.

TEKTRONIX 500—series oscilloscopes either re-
pairable or overhauled. SASE for test equipment
specials. RUBIYAT (914) 937-2535,117 N. Ridge St.
Rye Brook, NY 10573

CABLE-TV filters for elimination of undesirable sig-

nals. (50 dB. notch? channels available: 2 through 8;

14(A) through 22 (1). Send $20. each. money back

guarantee Quantity discounts. CATV, Box 17621,
lantation, Fl. 33318.

CATALOG built cable converters, N12 Minicode
$98, MLD1200 $98 more. Many microwave convert-
ers, satellite systems, pulse descrambler kits $79.
Built $120, SYNC restorer kit $99, built $170 satellite

Increase channels, range, privacy! We specialize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.

16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

COMPUTER aided design of phase loops. Disk for
commodore 64. $10. KINGSBURY 10426 Burned
Oak Ln. Escondido, Calif. 92026

APPLE Il logic analyzer card: 8 channels, 26 MHz.
Upgradeable to 48 channels or 52 MHz. Micro-
processor disassembly pads and complete systems
available. Literature, send SASE BETANCOURT,
2331 Holly Spring Dr., Silver Spring, MD. 20904.

ANTIQUE Radio Classified—Published monthly—
features articles, regular columns, photos and ads.
Sample $1.50. A.R.C., 9511-23 Sunrise, Cleveland,
Ohio 44133.

ELECTRONICS, exclusives, surplus and more.
Send $1.00 (refundable) for two discount catalogs.
Add another $1.00 and get 8 X-acto knife blades!
JELKINS, 311 Shirley Street, Boston, MA 02152

DESCRAMBLER manuals, sinewave,
SSAVI, $4.00 each, all three $10.00

ated pulse,
NF, 6690 7

Mile, S.Lyon, M| 48178

ASSORTMENT #103 - consisting of Toko
coils 144LY-120K, 520 - HN-3000023,
BKAN-K5552AXX (2); PCB; transistors
2N3904 (2), BFQ85 (Sub); IC’s 7812, 74123,
MC1330A1P; Diodes 1N914, 1N5231B. Only
$25.00. Coils (only) $8.00/SET AC Adapter
$6.00. Free shipping. MC/Visa/COD. Toll
free 1-800-821-5226 Ext. 426 (orders). JIM
RHODES, INC. 1025 Ransome Lane, King-
sport, TN 37660.

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards. Most parts from Radio
Shack. Detailed theory. drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP,, Box 212, Lowell, NC 28098.

PICTURE fiyer lists quality electronic surplus at low
prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

TUBES, name brands, new 80% off list, KIRBY,
298 West Carmel Drive, Carmel IN 46032.

TUBES, new, used. Send self-addressed, stam,
envelope for list. FALA ELECTRONICS,
1376-2, Milwaukee, WI 53201.

CB’ERS only: antennas, radios, modulators,
voice scramblers frequency expanders, modifica-
tions, goody boxes, professional repairs, much
more! free catalog. PRESIDENT C.B.SALES, 101
W. Adams-12, Long Beach, CA 90805. (213)
631-3552.

DRAMS 41256 150ns for your PC memory expan-
3?1 §2.90. COMPUSOURCE, 34 Main Street, MA
148.

RESISTORS - any value / quantit a( Vawatt @$.01, 2
watt @ $.15 ($1.00 minimum). Quantity dlscounts
1,000 -+ . Send wattage(s), value (s), quantity(s), and
remittance—T.0.R.C.C.C. ELECTRONI S, Box
47148, Chicago, IL. 60647 (312) 342-9171.
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Cypher IV Micro-Controlier Kit- $129.50
* 4 MHz, 8-Bit Microprocessor”
INAT 1 NSBO73)
* Control Basic Interpreter On-Chip
= Auto-Start Operation At Power-On
* Fast 16- Bnl Multip! Arld Divide
* RS-232, Supports CRT & Senal Link
* 24 Bi- Durecllonal /O Lines (B255A)
* RAM Memaory-2K Expandable To 16K
* Eprom Memory-Expandable To 16K
= Built In Eprom Programmer
* Parr (Centronix) Printer Interface
= Optional Real-Time Clock W/Backup

led'wln Inl’tlilntlon Kit Blow Out
NL)N $3.50 Shipping Per Unh
All Kits Conlam 5 F Connectors, 300 lo 7
DHM Balun 300 OHM Terminal Block 2 Fi
M Patch Cord 2 F1 300 OHM Twin L ead.
N on Cab]e Ties. And UHF Antenna
el #4124-82.95 Includes All Of
The Abcwe Plus 25 Feel Coaxial Cable And
Mounting Hardware For Indoor Wall/Ceiling
Installation
Mode! #4880-52.95 Includes All Of
The Above Plus 25 Feet Coaxial Cable And
Allraf:ll\re Expandable Pole/U-Bolt For
Indoor Installation
| #4845-83.95 Includes All Of
The Above Plus 65 Feet Coaxial Cable And
All Necessary U-Bolt Hardware

wmopeL 705 Digital Multimeter
e ——

20 cent(zo) 74SC DC Valiags 1004V 1o 1000V
- WY 1o

AC Vaitage 00pV to TEV
Series Special AS Volage i:*’:'*‘-"a 5195
+ Octal Interface Circuits A 10 1
* Eow Power 1S0-CMOS Technol e oF oot
. shon Propagation Delay g formt ol Jeiiy
o c 's.l "k?é‘iJ"' Capability < ¥ b
* H h umm. n urce Capal HF-TV PR P
74 7-1 Of 8 Inverted Decoder, Latched 5
T4SC a 1 Ot 8 Inverted Decoder (As featured in Radio Electronics March/
74 .(_‘, 39-1 Of 4 Inverted Decoder May articles, 1982)
745C237-1 Of 8 Non-inverted. Latched This d pre-
743C339-1 Of & NomInveried AT cart dd e fan 28 0B of gas o
LGl e/l ins Driver-iny and repeat orders for this high qu.shl'y Kit,
745C244-Octal Buffer/Line Driver-N/| which includes all component pai .g(o'.‘
745C245-Octal Bus Transceiver-Non'| 8 mmrSupplrandBafun 334
745Ca73-Transoarent Latch-Non/Inv Assembled Version . ... ... $57.50

applicable, NJ residents add 8% sales tax.

CIRCLE 270 ON FREE INFORMATION CARD

Terms: MICRO-MART accepts Visa, MC and telephone COD's, Minimum order $10.00. Shipping—-
LS. orders, $2.00. Canada and ather countries $3.50 (includes ins.). Shipping rate adjusted where

MICRO-MART @ 508 CENTRAL AYE., WESTFIELD, MJ 07090 o (201) 654-8008




TUBES: "Oldies", latest. Supplies, components,
schematics.Send SASE, for catalog. STEINMETZ,
7519 Maplewood Ave., R.E., Hammond, IN., 46324.

LINEAR PARTS, TUBES TRANSISTORS - MRF
454 $16, MRF455 $12, MRF477 $11, MRF492 $18.
Catalog. RFPC Box 700, San Marcos, CA 92069.
(619) 744-0728.

DESCRAMBLERS for downconverters. High
gain.Send $2.00. RB ELECTRONICS, P.O. Box
643, Kalamazoo, Ml 49005.

CONVERTER descrambler schematic, service
manuals, cable and satellite, New Oak cable de-
scrambler $35.00, Varisync units $45.00, no Colo-
rado sales, call (303) 634-6666 for special wants,
POUDEROSY COMPANY, 2408-A East Platte,
Colorado Springs, CO B0909.

LASERS and nightvision surplus components free
catalog M.J. NEAL COMPANY, 6672 Mallaro Ct.
Orient, Ohio 43146.

RESTRICTED technical information: Electronic
surveillance, schematic, locksmithing, covert sci-
ence, hacking, etc. huge selection. Free bro-
chure: MENTOR-Z, 135-53 No. Blvd., Flushing,
NY 11354.

INDIVIDUAL photofact-folders #1 to #1400. $3.00
postpaid. LOEB, 414 Chestnut Lane, East Meadow,
NY, 11554.

RESISTORS 1/4W, 1/2W5%C.F. 3 cents. 1%-Metal-
films, custom wirewounds, capacitors and other
components. JR INDUSTRIES 5834-H Swancreek,
Toledo, OH 43614.

OLDTIME radio programs on high quality tapes.
Comedy! Adventure! music! Free catalogue. Carl
F. Froelich, Heritage Farm, New Freedom, PA
17349,

CABLE-TV

ITEM

SINGLE
UNIT
PRICE

DEALER
10-UNIT
PRICE

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY)

29.95

18.00 ea.

PIONEER WIRELESS CONVERTER (OUR BEST BUY)

88.95

72.00 ea.

LCC-58 WIRELESS CONVERTER

92.95

76.00 ea.

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY)

105.95

90.00 ea.

SB ADD-ON UNIT

109.95

58.00 ea.

BRAND NEW — TRIMODE UNIT FOR JERROLDS

Call for specifics

MINICODE (N-12)

109.95

58.00 ea.

MINICODE (N-12) VARISYNC

119.95

62.00 ea.

MINICODE VARISYNC W/AUTO ON-OFF

179.95

115.00 ea.

M-35 B (CH. 3 OUTPUT ONLY)

139.95

70.00 ea.

FREE importer accessories catalog, video audio,
others. with business card write 17 Banner Court
East Brunswick, NJ 08816.

WHOLESALE audio video telephone accessories
antennas cartridges. Free catalog (718) 897-0509.
D&WR 68-12 110 St., Flushing, NY 11375.

TV tunable notch filters, free brochure. D.K VIDEO,
Box 63/6025, Margate, Fl. 33063. (305) 752-9202.

LIGHT chaser, color organ controller, rope lights,
triggerable neon power supply. DESIGN SPECIAL-
. Box 1995, Huntington Beach, CA 92647.

MOBILE teleghone using your 2-way radio, plans
$9.95, with PC/brds $19.95, parts available. CUR-
RENT DEVELOPMENT CORP., Box 384, West-
moreland, NY 13490.

CORDLESS copy phone interference? We've got
the answer. Have a radar speeding ticket? We can
help. Home phone extension in your car? You can
have it. 50-page color catalog airmailed $3.00.
DBE, P.O. Drawer G, Waikiki, Hl 96830.

MICROWONDERLAND. Commodore computer’s
parts! KIM-1 computers, accessories! Thousands
ICs by mail! Free 64KDRAM SETS! Discounts! Cat-
alog - $3.00! K.BOUFAL—CONSULTING SER-
VICES, 244 Fitzwater, Philadelphia, PA 19147, (215)
925-6469.

CATALOG: Electronic components at budget prices
for students, hobbyists and industry. Send $2.00 P
& H (refundable) BUDGET ELECTRONICS, Box
1477, Moreno Valley, CA 92388.

KOSS headphones from $7.00. Send $1.00 for au-
dio catalog, refundable WSC, RD#1 Box 172, Sick-
lerville, NJ 08081.

TEST equipment, reconditioned. For sale. $1.25 for
catalog. WALTER'S, 2697 Nickel, San Pablo, CA
94806 (415) 724-0587.

CAPACITORS—Ceramic disk—50 volts all values
$0.10 plus $1.00 shipping per order. T.O.R.C.C.C.
ELECTRONICS, Box 47148, Chicago, IL 60647.
(312) 342-9171.

CIRCUIT boards, guaranteed lowest quotes and
free twelve hour prototypes. Single and double
sided boards. Small through large production quan-
tities. Mail specifications. - Hobbyists; any sche-
matic, 6"x9" maximum, etched on a 3"x4" board -
$1.75. (larger boards - $2.7 5). - Send remittance
and artwork; or, print your own circuit boards.Kits of
all sizes. Guaranteed lowest prices.—Basic kit
$3.00; materials for two 3"x4" boards (included), or
SASE for catalog—T.0.R.C.C.C. ELECTRONICS,
Box 47148, Chicago, lllinois 60647, (312)-342-9171.

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY)

199.95

125.00 ea.

MLD-1200-3 (CALL IF CH. 2 OUTPUT)

109.95

58.00 ea.

INTERFERENCE FILTERS — CH. 3

2495

14.00 ea.

JERROLD 400 OR 450 REMOTE CONTROLLER

29.95

18.00 ea.

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS)

225.00

185.00 ea.

SPECIFY CHANNEL 2 or 3 OUTPUT

Other products available — Please Call

Output

Quantity Channel

California Penal Code #593-D forbids us SUBTOTAL

Shipping Add

from shipping any cable descrambling unit ;
PRINg 20y g $3.00 per unit

to anyone residing in the state of California.

COD & Credit

Prices subject to change without notice. Cards — Add 5%

PLEASE PRINT TOTAL

Name

Address City

State Phone Number ( )
[] Cashier's Check O Money Order 0O coD 0O Visa
Acct # Exp. Date

[J Mastercard

Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under
penalty of perjury thatall products purchased, now and in the future, will only be used on cable
TV systems with proper authorization from local officials or cable company officials in

accordance with all applicable federal and state laws.

Dated: Signed:

Pacific Cable Company, Inc.

7325, RESEDA BLVD., DEPT. #R-4 RESEDA, CA 91335

(818) 716-5914 + No Collect Calls * (818) 716-5140

9861 HdY

1

-
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RADIO-ELECTRONICS

-k
—h

aratoga Electronic

ORDER TOLL FREE

800-621-0854
ext.245
DYNAMIC RAMS

4164 - 150NS
41256 - 150NS

1.C’s

81.25
$3.25

M58725

9114EPC 8.90
748374 8.39
745280 .39

8237A-5
EPROMS

2716 - 450NS
2732A - 450NS
2764 - 450NS
2764 - 250NS
27256 - 300NS

PC/AT COMPATIBLE
SYSTEM BOARD

$895
* 1 Megabyte Installed

DRIVES

MIT 4853 QUAD/DS 96 TPI
LoHT.

TM848-2 8” DS/DD Y=HT.
SEAGATE 20MB Y“zHT.
QUANTUM 40MB FULL HT. $795.00
HARD DISK CONTROLLER

(OMTI 5510)

$2.25
$3.00

$139.00

PC/XT COMPATIBLE
SYSTEM BOARD

* 256/640 KB
$160

Ask About Our
System Ki

w/o Bios & Ram

PC/XT
t

3895

$25 MINIMUM ORDER
PRICES SUBJECT TO CHANGE

12380 SARATOGA - SUNNYVALE ROAD

SARATOGA, CA 95070

(408) 446 - 4949
2 CIRCLE 259 ON FREE INFORMATION CARD

FREE EVALUATION

and ADVISORY SERVICE

For professional electronic technicians
by prestigious non-profit organization.
Earn University Degree (Bachelors or
Masters) through Home Study! Credit
given for previous schooling and
professional experience. Uquade your
earning power. Free Details!

A NON PROFIT - cONTINENTAL EDUCATION ASSOCIATES

ORGANIZATION  p.p, Box 1197 - Champlain, NY 12918-1197

PLANS & KITS

CATALOG: Hobby/broadcasting/1750 Meters/Ham/
CB: Transmitters, amplifiers, antennas, scramblers,
bugging devices, more! PANAXIS, Box 130-f*4 Par-
adise, CA 95969.

UNCYPHERS American & Canadian satellite or ca-
ble latest technology available. Plans & boards kits
or complete. Send $5.00 for catalog. Refundable on
order to PILGRIM VIDEO PRODUCTS, Box 203
Qalk, Street, Pembroke, MA 02359, (617) 826-8704.

CABLE TV, converters: Jerroco products in-
clude ‘“new Jerroco Tri-mode’” S$B-3, Hamlin,
Oak VN-12, M-35-B, Zenith and more. UHF de-
luxe Il kits. (Quantity discounts) 60 day warran-
ig. Service converters sold here. For fast service
.0.D. orders accepted. Send SASE (60 cents
postage) or call for info. (312) 637-4408, HIG-
GINS ELECTRONICS 5143-R W. Diversey, Chi-
cago, IL 60639. No lllinois orders accepted.

PAY TV and Satellite Descrambling.

73 pages of theory and schematics for all major sys-
tems. Fantasy and Anik-D schematics included. Most
complete reference available on satellite scrambling

$12.95. MDS Handbock $10. Stungun schematics $5.
Satellite systems under $600., $11.95. Printed circuits,
kits catalog $1.

SHOJIKI ELECTRONICS CORP

Niagara Falls. NY 14303 CO

7162842163

ALARM systern complete kits, RF wireless, motion
detecting, for home, auto, fire. JGM LABS, P.O. Box
62, Eola, Il. 60519.

Hi-fi speaker kits, auto speakersystems and speak-
er components from the world's finest manufac-
turers. for beginners and audiophiles. Free literate.
A&S SPEAKERS, Box 7462R, Denver, CO 80207.
(303) 399-8609.

HOW to build 1,000 watt car stereo amplifiers send
$15.00 MESCO 1114 East Township, Fayetteville,
AR 72703.

“ZX81 mechanical converted keyboard. Easy in-
structions for direct hookup. Send $39.95 H.L.
SCOTT, Box 1141, Canadian, TX 79014.

8" dish $69 fabrication cost. Polar mount, attractive,
easy construction. Stock hardware items used.
complete instruction, plans, fabrication assembly,
setup drawings, photos. $14.95 plus $2.00 shipping
DIRIJO DISH Box 212, Lowell, NC 28098.

BUILD a microcomputer controlled robot. 200 page
how-to book, 8 1/2" x 11".§12 ppd. BUDGET
ROBOTICS, Box 18616, Tulson, AZ B5731

FREE catalog 99-cent kits—audio, video, TV, com-
puter parts. ALLKIT, 434 W. 4th St., West Islip, NY
11795.

CRYSTAL radio sets, plans, parts, kits catalog
$1.00. MIDCO, 660 North Dixie Highway, Hol-
lywood, FL 33020.

VCR amplifier kit: transmits VCR output to
any TV in your house, $24.95. Includes PC
beard and all board mounted parts. CA resi-
dents add 6.5%. Catalog refundable with
order. CAS ELECTRONICS, 1559-J Amar Rd.
Suite 457, West Covina, CA 91792.

THE BEST PLACE to BUY, SELL or

TRADE NEW and USED EQUIPMENT e .“_L"} & VoLrs
NUTS & VOLTS MAGAZINE HAM GEAR
BOX |111-E » PLACENTIA, CA 92670

g (714) 6327721 o TEST EQUIFMENT
. Jein Thousands of Readers | SCROWAY
Every Month AUDIO VISUAL

ONE YEAR U.5. SUBSCRIPTIONS
510.00 - Ird Class * 515.00 - Ist Class

=
@O 515.00 - Lifetime - 3rd Class mgay

WRITE FOR

7N MOGEE'S

[———==

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.
1901 MCGEE STREET KANSAS CITY, MO. 64108

REMOVES VOCALS FROM RECORDS!
Mow You can sing with the world’s best bands!
The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard
stereo record and leave the background!
Write or call for a free brochure and demo record.

LT Sound, Dept. R-1,
Stone Mountain, GA 30086

P.O. Box 338,
{404)493-1258

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95...lllustrated information free. MAC-
ROCOMA-GH, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215) 736-3979.

FILTER designer kit a varaible gain state varaible
filter may be reconfigured to build most of the circuits
in Don Lancasters Book, active filter cook book,
$24.95 Indiana residents add 5% sales tax. KEY
ELECTRONICS P.O. Box 1, Redkey, IN 47373.

ONE tube radio kit—complete with board, tube, all
parts except batteries and headphones. $19.95 pre-
paid.Includes 20 page tube, parts and books cata-
log. ANTIQUE ELECTRONIC SUPPLY 688 W. First
St., Tempe, AZ B5281.

CONTROL up to 48 devices with your comp'iter
easily! Completeéﬁans schematics, programs
$12.95. B&W ELECTRONICS, 3621 Lowden, Ka-
lamazoo, MI 49008.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50 refunda-
ble plus .50 cents. BAGNALL ELECTRONICS, 179
May., Fairfield, CT 06430.

CABLE and subscription TV secret manual. Build
your own descramblers, converters. Instructions,
schematics for sine wave, inband/outband gated
sync, SSAV1 - (HBO, showtime, cinemax, UHF, etc.)
Send $8.95 to CABLETRONICS, Box 30502R,
Bethesda, MD 20814.

[ BIRTH DEFECTS FOUNDATION I

THIS SPACE CONTRIBUTED BY THE PUBLISHER




EDGE
CONNECTORS

ALL ARE 1.56° SPACING.

22/44 EDGE CONNECTOR
PC. style $2.00 each
10 for $18.00
22/44 EDGE CONNECTOR
solder lug style  $2.50 each
28/56 EDGE CONNECTOR
PC.stylz $2.50 each
10 for $22.00
36/72 EDGE CONNECTOR
PC.style $3.00 each
43/86 EDGE CONNECTOR
PC style $4.50 each
TRANSISTORS
2NTO6 4 for $1.00
2N2222A 3 for $1.00
PN2222A 4 for $1.00
2N2904 3 for $1.00
2N2904 3for §1.00
2N2905 3for $1.00
MJ2955 $1.50
2N3055 $1.00
PMD 10K40 $1.00
TIP 121 75¢
TIP125 75¢
TRANSFORMERS
120 voit
primaries
56 volts o 750 ma. $3.00
& volts « 150 ma. $1.25
6.3 volt W 600 ma. 3300
12.V.CT. v 200 ma 52.00
12 WCT. 4 400 ma 53,00
12 VCT. « 1 amp 54.00
12 VCT. w 2 amp 5485
12 VCT. =+ 4 amp §7.00
18 volts w 650 ma, 5350
24 V.CT. & 200 ma. 52.50
24 V.CT. « 1 amp 5485
24 VCT. « 2 amp 86.75
24 VCT. o 3 amp 59.50
24 VET. 1 4 amp $11.00
36 VCT. » 135 ma, 53.00
TRANSFORMERS
3

all plug directly £

N

Nt 120 vac - | 4
outlet e

4VDC @ 70 ma. §2.00
6§ VAC @ 500 ma. $3.50
6VDC @ 750 ma. 54.50
9 VDC @ 500 ma. $5.00
12.5 VAC @ 265 ma, 53.00
18 VAC & 18 VA and

8.5 VAC & 128 VA 5450

24VAC @ 2

é\g“ , MINI-BOX
=47 TP\ pomona #2104
'\‘\7 ! $1.00EACH

~
Heavy-duty black
henolic project box with cover and

crews. 23 X 1" X1V

FUSES (——]

3AG (AGC) SIZE
1,1%, 2.2%. 3.4, 5.6 AMP
GMA SIZE

1,2,3,4.5AMP
5 of any ONE amperage 75¢

LOS ANGELES, CA STORE

Gl

JIIEN

905 S. Vermont Ave

213 380

-8000

VAN NUYS, CA STORE
6228 Sepulveda Bivd

818 997-

1806

2K10 TURN
MULTLTURN POT Sl
SPECTROL
—®  #MOD 534-7161 ;rltﬁﬂr:f:"m"
$5.00 EACH 10 for $9.00
SOUND + 12 Vdc or 24Vd
+ c POWER SUPPLY
AND VIDEO MODULATOR R A
L /15-1.7
FOR T.L COMPUTER Dual plus and minus 12Vde apen
frame power supply. Can be used as
T.I. # UM1381-1, Designed for use with T.I. com- f?;‘:’g?wizgsﬂk:: INPUT: gither
puters. Can be used with video sources. Built-in noise fan. Measures Fulktieufatin i z
A[B switch, Channel 3 or 4 selection switch 3% square x 1” deep Sy feguiated compuler grade supply
Operate on 12 vde. Hook-up diagram included 21 cIm, 23 db, 1700 rpm x4% 5 2%
CAT# AVMOD WERE $10.00 REDUCED TO $5.00 EACH SPECIAL PRICE .. .$12.50 each | $12.50 each 10 for $110.00
SPECIALS MICRO-CASSETTE MECHANISM 220 Vac DELUXE
1 AMP 50 VOLT DIODES | Micro-cassette tape transport for COOLING FAN CASSETTE
IN4OOL TAPE AND REEL standard 0 or MC45 ROTRAON #
100 for $4.50 micro-cassettes. 3 Vdc operation, MX77A3 MECHANISM
1000 for $30.00 Contains: drive mator, beﬁ. head, Muffin XL =
gapshan. tpln§h1 Igh;gl andx other 220 Vac el
SOLDER TAIL I.C. omponents. 3 1/2"X 2 1/4" X 5/8" 4 1/8" square
SOCKETS CAT# MCMEC ~ $3.00 each 10 for $27.50 elal fragna fai
24 PIN 10 for $2.50 CAT# CF-220 $6.50 ea
1300 for gg.ﬂngo LINE CORDS RELAYS 10 for $60.00 / 100 for $500 00
o : QUANTITIES AVAILABLE
T =0 E 10 AMP SOLID STATE b
TWO WIRE CONTROL: 3- 32 vde %s-'ﬁ-\ 1/t ALPINE#160295
~SPECIAL PRICE+ LOAD: 140 vac 10 amp |, WrgreeSdly dve’ SPEAKER oL Ay il (ol e
TRANSISTOR B 1B/2SPT-1flat 31or$1.00 |[SIZE 2% x %' x 14" ¥ Q.;_ deck with pre-amp. Operates
618/2SPT-2Mat 2f0r$1.00 e Foa‘ = on 12-14 \"dc Designed for
plastic transistor . $90.00 sofl touch” operation of fast
1 T 1.25 f . rewind, &
PN3S69T0.92 N PN S16/2STmund $t2Sesch | |y TR A MINIATURE epsat i O
100 ;m $8.00 THREE WIRE 5VDC RELAY dimensions 51/4° X 39/15°
L .]a?nq% aoﬁffrﬁ'i?zcs 6 18/3 fat $1.50 sach :Epﬁsz‘itmeouosmzo Ja(ni ‘nioimulpu%e.:;?rﬁ -t
AVAILABLE B 18/3round  $2.00 each fh sendvy SPRING LEVER | c47# ngsr: $12.75 each
Bi63rund  seo0escn | GONACTS LoTR ocver TERMINALS —
CASSETTE MIKE Si2fesch  tolorsinoo | Tocoer s XENON FLASH TUBE
=w:(— "€ | COMPUTER MINIATURE 1e[rlr|nnaaliana’. B @ - -
d A stu ™
-5«*:\,;5;, - GRADE 6 VDC RELAY 3iﬁtugnkal|t: £ . 3/4" long X 1/8" dia. Flash
Bt S CAPACITORS g’“m“é;gfn'“ R plate. - tube designed for use in
Dynamic cassetle m(ke with SEOT relay r'# G'“Tr’:z;:f::“' enclosures or fg:;??nc‘ CAmere 1Ia{sh units
3.5mm plug and on/off switch 2,000 mid. 200 VDC GOId colbalt powe ies. T experimentors.
$1.50 EACH 10 FOR $13.50 | 13 DIA. x5 HIGH $2.00 con!agu@mled 75¢ EACH 10 for $6.00 CAT# FLT-1 2 for $1.00
3,600 mfd. 40 VDC 1amp @ 30 vdc Highly sensitive,
TWIST-LOCK 14" DIA. x 3% HIGH st.00 | TTL drect drive possible. 120 ohm MINIATURE TOGGLE SWITCHES
CONNE 6,400 mfd. 80 VDC Ol lrom 432 ke ALL ARE RATED 5 AMPS @ 125 VAC
CTOR :;—ocgn. ;m- HIGH 52.50 | COIL" 1200hms  $1.50each | S.RD.T. S.PD.T. S.PD.T.
- ,700 mid. 50 VDC Phx s kg - 5 yn-off.
ca (G NI | T od ron [ ovan of (onation
31.000mig.1svoc | 13VDCRELAY roniineaded N eminae. amingle
Same as Switchcrait #12CL5M . ) 4 CONTACTS: 5.RN.C 3hing $1.00each $1.00 each
5 conductor in-line plug and chassis 2?'26000 mtd. 15 VDC 10 amp @ 120 vac ::f;’".rh“ T :s&“l’ $9.00 10 for $9.00
mount jack. Twist-lock style. 13;3;&"’“‘:'?';')0 $3.50 E;::‘gcléa Ir.od‘m 4 or $80.00 100 for $80.00
) mid. ntact. ..
$2.50/SET 25" DIA. x 4V2" HIGH s1.50 | COIL- 13vdc'650 ohms S.PD.T. S.RD.T. D.RD.T.
SPECIAL PRICE $1.00 each sgn-off—un] (on-on) (on-on)
3 a9 2C. style PC. lugs Solder |
TISWITCHING POWER SUPPLY . =X 4PDT RELAY a bnﬁn;:_n:eadeo L thread%d Iermlnar;g
Compact. well-regulated switching power supply 14 pin KH style. o 75¢ eagh 4= 2‘1‘%*3“.9.“ 1'3 .ln?;‘l- 5 .l':o by
designed to power Texas Instruments computer 3 amp contacts i 10 for $7.00 10 for $9.00 L ‘illﬂnlln!tl'nn o
equpment £ USED but fully iy 100 for $80.00 K
INPUT 14— 25vac @ 1amp = fested . $1.70 each VAT :
OUTPUT - 12vdc @ 350 = pecify cod voltage deswed
Svdc@12amp | Elther b4 vic or 130 vae STANDARD JUMBO D.PS.T. LIGHTED
—5vc@200ma o Vs 4 | LARGE QUANTITIES AVAILABLE DIFFUSED T1v2 ROCKER SWITCH
SIZE- 4% x 4% x 172" high 00 sach 1520~ Bv 81 B SOCKETS FOR KH RELAY RED 10 for $1.50 115 vac ighted rocker, -~
75¢ each 100 for $13.00 snap ‘mnunts in X
' x1% hole
13.8 VDC REGULATED POWER SUPPLY RECHARGEABLE S s oo Orange ens 16 amp
These are solid state, fully regulated 13 8 vdc NI-CAD BATTERIES UuEEy |a’g°“r:,',’;‘;-'gg $1.50
power supplie s Both leature 100-.1 gg.g state P sz?i ® MINI-PUSH BUTTON
construchon 5 Hect: . and al =y
ponstructiod, fuse protection, an power =7 = FLASHER LED ﬁéfrﬁazlywm.w
2amp constant, 4 amp surge $18.00 each |AAA SIZE 125V 500mAH $1.85 ?ﬁd;ﬁz’%‘ﬁ:‘ ;‘- bushing
AA SIZE 125V 500mAH $1.85 size $1.00 each bl
3ampconstant, Sampsurge  $25.00each | AA with solder tab $2.00 10 for $3 00
CSIZE 1.2V 1200mAH $3.50 BI-POLAR -
7 COND D SIZE 12V 1200mAH $3.50 umbo T 1% size
o aorsiig SNAP ACTION|
RIBBON CABLE | UNIVERSAL CHARGER| .o “ers! Forss
ol i Y SWITCH
jor jumbo LED
Chesry elect. #E-21. N.O.orN.C.
10 for 65¢ 100 for $8.00 DA c‘:)nlacls. Suitable for alarms
CLEAR CLIPLITE and other low energy circuits
Designed to provide a steady - 5 1’ lever,
v::‘é)moma lmmabaltefy Will charge 4-AA, C, D, or AAA LED HOLDER 456 EACH 10 FOR $4.20
supply of 3.5 10 6.25 valts Specira-strip red marker strip, ni-cadsorone Ivolt ni-cadat | MakeLED a fancy &
2 2 e,y 26 ga. siranded wire. one time. . indicator. Ciear, ROTARY ACTION
$1.50 each $5.00 per 100 roll $11.00 per charger 4 for $1.00 M |CRO

MAIL ORDERS TO:
P.O. BOX 20406
Los Angeles, CA 30006

TWX - 5101010163 ALL ELECTRONIC
EASYLINK MBX - 62887748

TOLL FREE ORDERS ONLY
1-800-826-5432 MINIMUM ORDER $10.00
(ORDER ONLY) USA: 53.00 SHIPPING
(INCALIFORNIA: 1-800-258-6666) FOREIGN ORDERS:
ALASKA, HAWAII
OR INFORMATION
(213) 380-8000

QUANTITIES LIMITED

SHIPPING

NOC.0.D.! CALIFRES. ADD6"2%

CIRCLE 107 ON FREE INFORMATION CARD

INCLUDING SUFFICIENT

OMRON #C-5G3-C41

Clockwise action micra d

used in coin operated g T

mechanisms and low torque

operations

RATED: 5 amps @ 125 Vac

$1.25 each 10 for $11.00
LARGE QUANTITIES AVAILABLE

9861 TIddY
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EDUCATION & INSTRUCTION

BUSINESS OPPORTUNITIES

WANTED

GET abetter job. Learn electronics on T.V.. Al the
basics on a two hour VHS or Beta video tape.Send
$49.95 or write for free details. E.L.T. Co., P.O. Box
2891, Norman, OK 73070.

MECHANICALLY inclined individuals desiring
ownership small electronics manufacturing busi-
ness - without investment. Write: BUSINESS, 92-R,
Brighton 11th, Brooklyn, NY 11235.

FCC commercial general radiotelephone license
correspondence course. 60 individual lessons for
$89.50. Payment plan.Results guaranteed! Details
free. AMERICAN TECHNICAL INSTITUTE, Box
201, Cedar Mountain, NC 28718.

UNSCRAMBLE satellite signals the easy way. Parts
available from Radio Shack. Send $19.95 for plans
& catalog Board & Plans $39.95, kits from $99.95.
VIDIO RESEARCH, P.O. Box 2, Kingsport, TN
37660.

Be aTV/VCR
Repair Specialist

N ow you can train at home in spare time for @ money-making
career as a TV/VCR Repair Specialist. No previous experi-
ence necessary, No need to quit Jnur job or school. Everything
is explained in easy-to-understand language with plenty of draw-
ings, diagrams and photos. We show you how to troubleshoot
and repair video-cassette recorders and TV sets, how to handle
house calls and shop repairs for aimast any make of television or
VCR. Tools are included with your course so you can get
“hands-on" practice as you follow your lessons step by step.
Send for free facts aboul the exciting opportunities in TWVCR
Repair and find out how you can start making money in this

reat career. MAIL C UPOETB[')_A_Y Koaa

smce w1} Scranton, Pennsylvania 18515
Please send me full information and color brochure on how | can
I learn TV/VCR Repair at home in my spare time. | understand

Name Age

YOUR own radio station! AM, FM, TV, Cable. Li-
censed/unlicensed. BROADCASTING, Box 130-F4
Paradise, CA 95969.

PROJECTION TV..Make $$$'s assembling proj-
ectors...Easy...Results comparable to $2,500 proj-
ectors... Your total cost less than $20.00... Plans, 8"
Lens & Dealers information $17.50...Illustrated in-
formation free...MACROCOMA -GHX, Washington
Crossing, Pennsylvania 18977. Creditcard orders
24 Hours (215) 736-2880.

ELECTRONIC
ASSEMBLY BUSINESS

BIG

Start home. spare time. Investment knowledge or

experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE-O Box 248
Wainut Creek, Calif. 94597

I JEZS5| SCHOOL OF TV/VCR REPAIR, Dept. DE036 |

JAPAN importer (to help reduce U.S. trade deficit).
Interested in procuring for sale in Japan U.S. man-
ufactured electronic products, e.g. satellite TV, IC's,
telephone deccramblers, eic. Desire establishing
sole agent relationships with U.S. companies for
sale of products. Contact: TACSAN TRADING CO.
18-6, 3-Chome Toranamon Minatoku, Tokyo 105Ja-
pan.

INVENTORS! AIM wants—ideas, inventions, new
products, improvements on existing products. We
present ideas to manufacturers. Confidentiality
guaranteed. Call toll free 1-800-225-5800 for infor-
mation Kit.

INVENTIONS, ideas, new products wanted! Indus-
try presentation/national exposition. Call free
1-800-528-6050. Canada, 1-800-528-6060. X831.

Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz
40dB Gain True Parabolic 20 Inch Dish
Complete System $84.95 (Shipping incl.)
Dealerships, Qty. Pricing, Replacement Parts
Phillips-Tech Electronics

S F.0. BOX 34772 « Phoenix. AZ 85087
 ureTime  (B02)847-T700  ($3.00 Creditall phone ordersl)
WARRANTY MasterCard » Visa » COD's

HI-profit CRT rebuilding machinery. ONE MAN.
EASY. CRT, 1909 Louise, Crystalake, IL. 60014.
(815) 459-0666.

REPORT on 10 best business opportunities in 1986.
$3.00 LOGICALIFE CAPITAL GROUP, 3471 Tony
Drive, San Diego, CA 92122,

PRINTED CIRCUIT BOARD

l there is no obligation and no salesman will visit me.

| City/State/Zip

e e — =

PRINTED circuit boards. Quick prototypes, pro-
duction, design, reflow solder send print or
description for quote to KIT CIRCUITS, Box 235
Clawson, MI 48017.

NOW SOLVE THOSE ELECTRONIC AC AND DC
MATH PROBLEMS ON YOUR COMMODORE 64

1 SOLVE FOR. inductrve reactance. captstive reactance, tolal impedance.
O.

+ resonant frequencies, handwidth, vector solutions R-mP and P-»R.
decibel problems, Ohms Law time constants. charge on capacitors,
sine wave conversions, H.T and L pads. transformer relahionships and

-_‘_- misch mode

design those circuits today with Electro - Math
Elgﬁﬁ send check or money order today Slg!ﬁ

Electro-Math « P.0. Box 5906, Sherman Oaks, Ca. 91413

REPLACEMENT FOR

swA/GESTa" &5K3304 « e s« 8.75
525 GE528 & SK3306 e = « = » » 8.85
SK3306e e s e s asss 8-85

528/scs006 < <« e -« . ... 10.70

HIGH VOLTAGE TRIPLERS/MULTIPLIERS
ECG®/GE®/SK®

529/GE529 & S5K3307 e 0 » 0 0 @ 9.99 3 MIN.

6.95
7.20
7.20
8.70
7.95 100 MIN.

FEATURES:

6502A CPU.

OUTPUT TRANSISTORS

196/sk3054 .49.44.39
197/sk3083 .59.54.49

152/sk3893 .30.25.21
153/sk3274 .30.25.21

291/sK3440 .49.44.39
292/sk3441 .49 .45 .40

to 19,200
165/5K3115 & GE38... 2.25 1.95 1.75 * On board printer port!
238/cE37 & sk3710... 2.25 1.95 1.75 * 24 X 80 format (50/60 Hz).
283/5K3067 v v v nn 2.75 2.35 1.80 * For 15,750 Hz (Horiz.) monitors.
SD1341P....... 225 1.95 1.75 * 3 Terminal Modes: H-19, ADM3A,
2SC1172B....... 225 smin. 195 somin. 1.55 100 min. and ANSI X 3.64-1979
* Wide and thin-line graphics.
AUDIO POWER * White characters on black back-
e s M el e ground or reversed.

RECTIFIER DIODES 100

500 1000 @ 20MA.

* Uses the new SMC 9028 Video
Controller Chip coupled with a

* RS-232 at 16 Baud Rales from 50

* Character Attributes: De-Inten,
Inverse or Underline.
* Low Power: 5VDC @ .7A, =~ 12VDC

THE NEW 65/9028 VT

ANSI VIDEO TERMINAL BOARD!
* FROM LINGER ENTERPRISES *
A second generation, low cost, high performance, mini sized,
single board for making your own RS232 Video Terminal. Use
as a computer console or witha MODEM for hook up to any of
the telephone-line computer services.

MICRO SIZE!

RADIO-ELECTRONICS

-
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ADE “acoav/anh e g P 6¢ 5¢ * Mini size: 6.5 X 5 inches. SOURCE DISKETTE:
156 10000754 18 168 13 * Composite or split video. PC/XT FORMAT
506 pampER/HFVOLT—FAST RECOVERY 29 24 19 * 5 X 8 Dot Matrix characters 5% IN. $15
(U/L case). .
ss ADD'T'ONAL SAV'"GS ?? * Answer back capability.
TYPE 10 min 50 min 100 min * Battery backed up stalus memory.
};1 """ ;g 33 28 #* For ASCII parallel keyboard. ADD/340 FOR-AGT
185100 38 33 128 =
198010 60 53 a9 Digital Research Computers
(- TR 18 A5 12
238 ..... 19 .1g ;g (OF TEXAS)
-y 44 4 0. . . i
3135000 75 ‘89 20 P.O. BOX 381450 » DUNCANVILLE TX 75138 « (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board

FOR A COMPLETE LIST CALL OR WRITE—C.0.0. Orders Welcome (Min. Order $25)
S Computers, S5-50 Boards, and other S-100 products.

DIGITRON ELECTRONIC
110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Toll Free 1-800-526-4828 In NJ 201-579-9016 Telex 138441
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS.
ECG is a Trade Mark of Philips ECG, Digitron Ele. not assoclated with Philips ECG.
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TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax, Foreign orders
{except Canada) add 20°: P & H. Orders over 550 add 85¢ for insurance.

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.
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DESCRAMBLER PARTS!

We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

701 PARTSPACKAGE. . .. ... 529.95

Includes all the original resistors, capacitors, diodes, transistors,
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX).

“702 PCBOARD.. . ... . 51295

*704 AC ADAPTOR. . . .. ... 312,95

Original (14 volts DC @ 285ma) ac adaptor used in the article.

S:P-E:C-I:A:L-S

BOTH #701 & #702
ALL THREE #701, #702 & #704 ..o oo Now 49

Add $2.50 shipping and handling — $4.50 for Canadian orders
We also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.

60-CHANNEL

CABLE 2 ORDER
ﬁSEm‘Eﬁ,EEmm TOLL FREE

SC-60R CONVERTER.......... *69.95 1 800-227-8529

Thousands of these converters sold nationally for $119.95

We offer you this same type of converter for only $69.95 inside MA 617-339-5372 -E_'T._.
All converters are NEW, with Full manufacturer's WARRANTY. VISA, MASTERCARD or C.O.D. mmmmm
FEATURES:

O Full 60 Channel Capability
[J Cordless Infrared remote control

O Ultra-Stable Synthesized tuning
O Microprocessor controlled PLL &
O Works on all TV models, channel 3 output

0O Standard/HRC Switch for compatibility
with all Cable Systems
O Will work with all types of external descramblers ’ i3]

Add $3.50 Shipping and Handling
$4.50 on Canadian Orders P.O. BOX 800R ® MANSFIELD, MA 02048
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FORCED
SALE!

Electronic Mail Order
Parts & Equipment Business

CANADIAN OWNER UNABLE TO OBTAIN USA
WORKING PAPERS. FORCED TO SACRIFICE
BUSINESS IMMEDIATELY AT ANY COST!
BUSINESS COMPLETELY PORTABLE AND
CAN BE MOVED ANYWHERE.

Established 10 years! 80,000 USA buyers
mailing list. Serving industry, schools, dealers
& hobbyists. Very well known name with high
customer and supplier acceptance both in the
USA and Canada. All systems in place, time
proven, operating smoothly and postured for
immediate expansion.

This is an honest once in a lifetime opportunity
to acquire an established, well organized busi-
ness at a truly bargain price. Net assets exceed
$200,000. This is a superb opportunity for;
(A) a motivated individual (or team) wishing to
enter this exciting profitable field. (B) A Hong
Kong or South American businessman wish-
ing to establish in the USA or (C) an estab-
lished importer, manufacturer or distributor
looking to acquire synergistic activity. Owner
can continue to act as advisor.

CONTACT OWNER TODAY;
(brokers protected)

Marvin Birnbom
ETCO ELECTRONICS
Plattsburgh, N.Y..12901

1-518-561-8700 or
1-514-739-2808 (Montreal)
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DESIGNER’S NOTEBOOK

continued from page 98

the 60-Hz input—or whatever the
input frequency being fed to volt-
age doubler happens to be.

Now we know how diode-capac-
itor voltage doublers work—but
which of the configurations
should we use in a given circuit?
Well, there are pros and cons to
each. I've summarized them in Ta-
ble 1so that you can make an intel-
ligent decision about which of the
voltage doublers is best for your
application.

You can cascade either circuit
for an even higher output voltage.
Just remember that the voltage rat-
ings for the capacitors and diodes
will have to increase accordingly.
And be aware that a wimpy nine-
volt input can easily produce a
voltage high enough to be taken
seriously. Even though the current
is reduced considerably, it doesn’t
take a lot of juice to melt either a
screwdriver tip, or the fingertip of
an unwary hobbyist. R-E

This publication is
available in microform
from University
Microfilms
International.

[ Please send information about these titles:

Name

Company/Institution

Address

City __ ==

State _ Zip

Phone [ ]

Call toll-free 800-521-3044. In Michigan,

Alaska and Hawaii call collect 313-761-4700. Or
mail inquiry to: University Microfilms International,
300 North Zeeb Road, Ann Arbor, MI 48106.

RADIO-ELECTRONICS
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DeVICED
PERSONAL DEFENSE AND PROPERTY PROTECTION
UTILIZE SPACE AGE TECHNOLOGY.

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON|
BE ILLEGAL.
POCKET PAIN FIELD GENERATOR — IPG50
Assembled s S
IPGS..... ans $8.00 IPG5K ... Kit/Plans..... $44.
O PHASOR PAIN FIELD CROWD CONTROLLER —PPF10
Assembled...... vocereenenr 3200, 00)
PPF1.......Pla it/Plans....$175.00
apable of puncturing

5.00 PPF1K.
plasma dischar,

BLS1 . PLANS . . $10.00 BLS1K .. KTI/PLANS .. $69.50
PLASMA STUN GUN - Very intimidating and affective 5to 10
feet 100,000 VOITS
ITM10..............ASSEMBLED......;....... $99.50
ITM1 . PLANS .. $10.00 ITMIK .. KIT/PLANS .. $69.50
RUBY LASERRAY GUN — Intense visible red beam burns and
welds hardest of metals,. MAY BE HAZARDOUS.

RUB3Al Parts Available for Completing Device$20.00|
CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
duces a confinuous beam of high energy. MAY BE HAZARDOUS.
LC5..All Parts Available for Completing Device. $20.00
VISIBLE LASERLIGHT GUN — produces intense red bearm for
sighting, spotting, etc. Hand held complete.

LGU3. Plans. $10.00 (Kit & Assembled Units Available)
IR PULSED LASER RIFLE — Produces 15-30 watt infra-red
pulses at 200-2000 per sec.

LRG3.......... All Parts & Diodes Available..........510.00
BEGINNERS LOW POWER VISIBLE LASER — Choice of
red, yellow. green — provides an excellent source of monochromatic

light
LHC2........Plans...... $5.00 LHC2K........ Kil........ $34.50

SNOOPER PHONE — Allows user to call his premises and listen
in without phone ever ringing

seadarsinnnrenas seisninss OSSO R o 880,60
SNP2..... Plans....... $9.00 SNP2K.....Plans/Kit.....$59.50
LONG RANGE WIRELESS MIKE — Miniature device clearly
transmits well aver one mile. Super sensitive, powerful.
FT1........Plans....... $7.00 MFT1K.....Plans/Kit..... $49.50
WIRELESS TELEPHONE TRANSMITTER — Transmits both
sides of phone conversation over one mile, shuts off automatically,
WPMS5...... Plans..... $8.00 VWPMS5K .. Plans/Kit... $39.50
PWM5—LONG RANGE SUPER EAR WITH WIRELESS
ATTACHMENT
PWMS5 ... Plans...510.00 PWMSK..Kit..$139.50

PWMS0 .. . ... . Assembled and Tested .......$169.50
Qur phone is open for orders anytime. Technicians are available 9-11
a.m., Mon-Thurs for those needing assi eorinfc Send

$1.00 for catalog of hundreds more similar devices. Send check, cash,
MO, Visa, MC. COD to: INFORMATION UNLIMITED
DEPTRB,P 0. Box 716, Amherst. N H 03031Tel: 603-673-4730

| <=S-3comn]
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SAVE THE STARS.

m When you lose your vision, you
lose the stars. m You lose the sun-
sets. The rainbows. The snowflakes
and moonlight. m This year, 50,000
Americans will lose all that and
more. Forever. m Yel in many cases,
blindness can be prevented. mWe're
the National Society to Prevent
Blindness. m We sponsor medical
research to conguer eye diseases.
We sponsor safely programs Lo
eliminate eye injuries. m We fight to
save all the things people lose when
they lose their eyesight. m Help us
save the slars. m Give lo Prevenl
Blindness.

Mg
EQO

National Society
to Prevent Blindness
Box 2020, Madison Sq. Station, NY, NY 10159




p—— Radio fhaek Parts Plaee’
START YOUR NEXT PROJECT AT THE SHACK’

(1) 3 m ()

(2)

(1) SPO256-AL2 Speech Synthesis IC. This
28-pin MOS LS| device uses a stored program to
produce natural sounding speech. With circuit
examples and detailed data. Support parts are
available through Radio Shack.

H2TBATBA oo s e 12.85
(2) CTS256-AL2 Text-to-Speech IC. This 40-
pin device translates standard ASCI| characters
into control data for the synthesizer above.
Makes it a snap to add voice output to almost any
computer or terminal. With data.

Build With the Best! Manufacturer’s First-Quality ICs

ur oy s (6)

——

(3) 4164 64K D-RAM. Quality chip with 150 ns
access. Upgrade your micro! #276-2506 . 3.95
(4) TLC555 CMOS Timer IC. Super low-power
version of standard 555. Ideal for battery-
powered equipment. #276-1718 ......... 1.39
%51) Timer IC Mini-Notebook. By Forrest Mims
11. Build 28 circuits! Large schematic diagrams
help you learn to use the versatile 555 and 556
ICs. 32 pages. #276-5010 . ............. 99¢
(6) Timer Project Parts. For above. Requires

Battery
Guidebook

NEW! “°°

Learn how batteries work,
how to recharge and test
them, and how to choose the
best values. Also provides
technical data on all Radio
Shack ENERCELL batteries.
160 pages. #62-1396

Heavy and Light-Duty Switches

@ ﬁ m == ®)

(7) Heavy-Duty DPDT. Center off position. Rated 10
amps at 125 VAC. Screwdriver terminals. With on/off/
on label plate. Mounts in 7/16" dia. hole.

e K T R e 1.79
(8) Position DIP. For digital/low-current use. Mounts

one yellow, one green.

Voits [Cal. No. [Pkg of 8] CdS Photoresistor.

Small enclosure, big value! 13/16x 37f16 x 25/16" Rug-

B0 7E- 1700 WIS BT S 16.95  breadboard and 9V battery. #277-061 ... 11.95 | j3%6 oin DIP socket or PC board. #275-1301 .. 1.69
Communicate With Light! Two Alarming Values 4000-Series CMOS ICs
m Highest Quality
Optical Fiber Cable. This 5- Piezo Buzzer. Steady or | ™ With Pin-Out, Specs
meter length of high-quality pulsed output, depending on
1000-micron plastic cable is hookup to screwdriver termi- Low As 99“
ideal for exp?riwents, ]Dﬁ- r~ nals. 4 to 28 VDC. Qutput is
sign your own lightwave link. 90 dB at12 VDC, only 10 mA. i
#276228 ........... 5.99 % Easily panel mounted in Description Type | Cat. No. |Each
Emitter/Detector Pair. Use 11/16" dia. hole. Quad 2-Input NOR Gate | 4001 |276-2401| .99
to send analog or digital sig- #273-068 ........... 6.95 Quad 2-Input NAND Gate | 4011 |276-2411| .99
nals through fiber optic ca- XC-5491 Tri-Color LED. Dual Type-D Flip Flop 4013 |276-2413 | 1.19
ble. No special-tools needed. Glows red on DC, green on | | Decade Counter/Divider | 4017 |276-2417 | 1.49
| With data and sample cir- reverse DC, yellow on AC. Inverting Hex Buffer 4049 |276-2449 | 1.19
cuits. #276-225 .. ... . 4.99 T-19/s size. #276-035 . .1.29 | [ Quad Bilateral Switch A060, [276-24661 1.19
For Model s, . Enclosure and PC Board PC-Mount 3%-Watt
& e . 15-Turn Pots
Railroaders! S Only =
=N |
Mini Lamps. One red, % 299 _;- 149 Each

For critical, fine-control, trimming. 10% tolerance.

No Minimum = No Postage Charge

If the semiconductor or IC you need is not
part of our regular stock, we’'ll check our
new in-store substitution guide and
special-order a replacement from our
warehouse. Your order will be sent ASAP
to your local Radio Shack store and you'll
be notified when it arrives. We also offer

this convenient service on selected tubes,
crystals, phonograph cartridges and styli.

ged, yet easy-to-drill molded plastic. Includes board Ohms 1000 10k 20k
6 [272-1098| .69 Rated 200 mW at170V, ith 483 DIP-spaced, solder-ringed holes, two labels,
12 [2?2"099 -69 max. #276-116 ..1.29 :émple:e har:\zzra. snsap-iﬁrrtrlg erfe(;fsn?ﬂ-z; x Cat. No. 271-342 271-343 271-340
New “Hotline"” Service! Dlglta‘: H'I:ultimeiter With Prewired Car Clock Module \
utoranging Special
Your Local Purchase!
Radio Shack : Just Select
Can Replace The Function Only 495
Almost Any | v And it Does
IC or b 1 The Rest! MA3003D-2. Detroit's goof, your gain! Fluorescent
Semiconductor display with 1/+"-high digits is easy to read, night or
| day. Great for vehicles or stationary application—all
Over 200,000 Only yr?u ne‘ed“ is 12-volls DC. Approximately 13/sx
3 21/ex 11/2" #277-1021
Substitutions!

34

This accurate, extra-durable Micronta®
DVM features an easy-to-read LC display
plus fuse and overload protection. Mea-
sures to 1000 volts DC, 750 volts AC, DC
current to 200 mills, resistance to 2 megs,
and has a ‘‘diode-check” mode for semi-
conductor junctions. 47/s x 213/1gx 11/4"
With probes, manual and spare fuse. Re-

\ quires 2 "AA" cells. #22-188

Triple-Output DC Supply
Special Purchase!

only £}95

Originally for Colecavi-
sian, it's ready to plug
into AC and deliver +5
VDC to 900 mA, -5
VDC to 100 mA, and
+12 VDC to 300 mA.
UL listed. #277-1022

J

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti-
fiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners and more!
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Radioe fhaek

A DIVISION OF TANDY CORPORATION
Prices apply at participating Radio Shack stores and dealers
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Mail Order Electronics - Worldwide
i Org i . - . ® = - ®
- 0
ELECTRONICS 4 = =10 )2
= 00 __| _SPECIALI SPECIALY SPECIALY “EEPROM.
e | S "2 | Ak moromoa MC68701-Microcomputer with EPROM | 2o Function Price

SNT402M. . . .. 2 SNT48EMN.
SMNT404M, 25 | SN74890
SMNT405MN ek SNT490M. .

The MCE8701 is an 8-bit single chip microcomputer unit (MPU) | 2816A 2048x816K E2PROM 350ns. . $8.95
which significantly enhances the capabilities of the MCB200 + On-board Address/Data Latches + Auto-Timed Byte Write
ﬂ family of parts. On-chip resoLirces include 2048 bytes of EFROM, | (on-chip timer) = 5V EraseWrite/Rsed - Opt. High Voliage

SNTA06M, . I SNT493M. ... ... 128 bytes of RAM, Serial Communications Interface (SCI), paral- Erase/Program (3-15V) + Power Up/Down Protection
SMN7407MN.. ... i SNTA121IN. ... ... lel I¥0, and a three function Programmabie Timer. « Auto Erase before Write The 2315,q I= an ideal nonvolatile
SMNT408M, . . ... = SMNT4123M... . L. A9 memary providing in-system allerability with the same ease
SNT410M. Saaa i SN74125MN.... ... MCBBTO-L e N = $24'95 and with the same leatures as 2Kx8 Static RAMs.
MNTAI6N. | DL e L
SNTATTN.. L1 SN74150N, Y CUSTOM COMMODORE CHIPS S IS AP IR TR ——
SN7420N... SNTAISIN L, for VIC-20, C-64 and C-128 Personal Computers | DT1050 — Teaching akia, sppliance
SN7432N. SN74173N. .. Purt No.) Deesription  Price. . [Part Mo Deaription [ Price:: - Part No: - Price. | Gans, te. The OT1050s a DIGITALKER ki encoded
SNT7438M. . . SMN74174N. .. .

‘6510 CPU...519.95 | "6526 CIA....$25.95 | *6581 SID....$32.95 | with 137 separate and useful words, 2 tones, and 5 different

SNT442N, SN74175M. *§525 TPI $20.95 | *6560 VIC-l...5$29.95 silence durations. The words and tones have been assigned
SMT445M. SNT4176M. Bl g : - ) ’ discrete addresses, making it possible to output single words
SN7adeN. SN741gIN 111108 w or words concaiensid nio phvases or even safances The
k 1 A = "woice” output of the DT1050 is a highly intelligible male voice.
SN744BN. . shratoan. 0 e | INTIIGROPROCESSOR CONMPONENTS | theor1050 consists of a Speech Processor Chip, MM54104
SN7472N. . . SNT4198N. . 35 | Se————————T T === (40-pin) and two (2] Speech AOMs MM52164SSR1 and
SN7473N. 35 | SN74221N. ... .. B9 | MICROPROCESSOR CHIPS 6500/6800/68000 Cont. 8000 SERIES Cont. MM5216455R2 (24-pin) along with a Master Word listand a
SN74T4N. ... .. : SN74273N.........195 | Part No. Price Part No. Price Fart No. Price diagram on the application sheet.
SN7475M........... 39 | SN74365N. ... 59 T T ——T 5243 Part No. D Price

SNT4TEN, 35 | SN74367TN. . 59 ; 2843 n e e
Z7aLS 82508 (For I5M) DT1050  oigtaker™ . . . . . . $24.95

— LA
740500, . . .. TS Bh e MM54104  proceseor cnio . . . $12.95
TALS166. . .

T74LS173. . DT1 05?"Expar|ds the DT1050 vocabulary from 137
;:g:: ;; it words to over 250 words. Includes two (2) ROMs and specs.

g L Loy S e
INTEHSIL |

Part No.
T207AEV/KL,
211IPL (TTL).

AY-5-1013A....... 395

DYNAMIC RAMS

Function
16384 x 1

74LS157.

74L5158,
T4LS163
T4L5164,

T4C174. ...
74C175. .
740221,
74C240,

745175, .

T4ALSO00. . ....... TAALS138 89 | HMB116LP-3
TAALSO2. 89
HME264LP-15 ; :
6514 1024 x 4 (350ns) CMOS (UPD444C). . ....... 4,49
PROMS /EPROMS
17024 256 %8 {ms;............................195
- 74ALS5T3. oo 2708 1024 x 8 {450ns) : 395
TMS2716 2048 x 8 (450ns) 3 voltage.
74F 2716 2048 x 8 (450ns). ... ..
74F139 27C16 2048 x 8 CMOS. ..
24F157. 2732 4096 x 8 (450ns). . . .
74F193 2732A-20 4096 x 8§ (200ns) 21V.
F4FDAD. 2732A-45 4096 x B8 (450ns) 21V,
74F244 27C32 4096 x 8
24Fo53. 2758 1024 x 8 (450ns) Single +5V.
74Fa7a 2764-20 B8192x 8 {200n: 395
74F374 2764A-25 8192x 8 (250ns) 125V,
= 2764-45 8192 x 8 (450ns) 21V. 219
27C64 B8192x 8
27128-25 16384 x 8 (250ns) 128K 21V, | 295
27256-25 32768 x8 (250ns) 256K (12.5V). 795
27C256-25 32,768x 8 (250ns) 256K (CMOS) (125V) 1395
68764 B192 x 8 (450ns) 25V, 1595
EB766 8192 8 (350ns) 25V. . 1695
745387 256 x 4 PAOM O.C. |
745471 256 % 8 PROM TS.
825123 32x8 PROM TS. ...
825129 256 x 4 PROMTS. ...
LOW PROFILE (TIN) SOCKETS I'IIIIE WRAP SDI:KETS {Iiill..tl] LEVEL #3
Part No. 1-8 10-99 100-up Part No. 19 10-99 100-up
BRI LR e 180 1200 AT B pin WW., ., 55 49 45
14 pin LP, b 15 13 11 10 pin WW. . 65 59 55
16 pin LP. S S ) PN = N
18 pin LF. 25 23 21 18pinWW...... B5 79 75
20 pinLP, 28 26 23 gg PinWW. ... .. gg .gg gg
H : 3 pinWwW. ... .. £ £ F
gf”ﬂtﬁ g? gg gg 24 pin WW. | 119 109 99
P 5! ! 28pinWW...... 139 129 1.19
28pinlP....... 29 .37 35 36 pin WW, . 149 139 129
i i ; .9, 40 pin LP. . A9 46 40 pin WW. . 179 169 159
oAttt Tag | (Ao dagas e e - SOI.DEHTIIL SHNDMIIJ (6OLD &TIN] AND HEADER PLUG SIJI:KE‘IS ALSO AVAILABLE — M38300.

PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! - CALL FOR QUANTITY DISCOUNTS
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Mail Order Electronics - Worldwide

Worldwide * Since 1974

« QUALITY COMPONENTS - COMPETITIVE PRICING

ELECTRONICS

- PROMPT DELIVERY

‘COMMODORE ' COMPATIBLE
ACCESSORIES

—_ APPLE' COMPATIBLE ACCESSORIES

All Apple Cards come complete with instructions. MADE IN THE USA!

IBM* COMPATIBLE
ACCESSORIES

RS232 Adapter
for VIC-20 and
Commodore 64

The JE232CM allows connection of standard serial RS232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch allows the inversion of the 4 control lines. Complete
installation and operation instructions included.

* Plugs info User Port - Provides Standard RS232 signal levels
* Uses 6 signals {Transmit, Receive, Clear to Send, Request to
Send, Data Terminal Ready, Data Set Ready}

Voice Synthesizer VIC-20 & C-64
Plug-In — Talking in Minutes!

JES20CM. . ......c0vvuunn $99.95
300 Baud Auto Modem
Mitey-Mo Forcs4), . v v v un v $74.95

Parallel Printer Interface
FREE 4K Buffer Included!
MW350 (rorvic-20,c-s48c-128). . . . .

- TRS-80 COMPATIBLE

E-X-P-A-N-D TRS-80 MEMORY

All kits come complete with documentation
TRS-80 MODEL |, Il

TRS-16K3 200ns (Model lll), .. ........

TRS-16K4 250ns (Modell). ...........

TRS-80 COLOR AND COLOF! II

TRS-64K-2. . . . i i e s s .95
TRS-80 MODEL 4, 4P
TREBAND. . e il sinivniig s s s ns
ExpandsMadel 4 from 16K-64K o Model 4P from 64K-128K
TRS-6AK-2PAL. . .....0vvvieninanancs $29.95

Expands Model 4 from 64K to 128K

TRS-80 Model 100 - NEC - OLlivetti

M1008K............ $29.95 ea. or 3 for $79.95
TRE-80 Model 100 Expansion

NECBKR. . ......... $29.95 ea. or 3 for $79.95
NEC Model PC-8201A Expansion

OM108K........... .95 ea. or 3 for $79.95
Olivetti Model M10 Expansion

TANDY 200
M200R............ $99.95 ea. or 2 for $189.95
Tandy Model 200 Expansion

Intelligent
1200/300 Baud
Modem with
Real Time
Clock/Calendar

it

The ProModem™ is a Bell 212A (1200/300) intelligent stand-
alone modem * Hayes command set compatible plus an ad-
ditional extended command set « Shown with alphanumeric
display option. RS-232 Stand-Alone Unit:

PMI200. .. s o ivinianias $299.95
Options for ProModem 1200
PRGN - o3 rwre-ive vt s s

$79.95
ProCom Communications Software. Please specity Operaling
System — Apple; ProDOS or CP/M — |BM; PCDOS or MS DOS

PM-OPS12K . .o ovnv v snnamnianas $129.95
Communications Bulter Option

BUFST12K. . . ..ovvvinaviniaainvesi $54.95
512K Memory for PM-OP512K

PNBALP, . o ah o s s acains ol s aie $79.95
Alphanumeric Display for ProModem 1200

PM-SPECIAL %2.........000000000an $249.95

Includes PM-OP512K, BUF512K and PM-ALP

16K RAM CARD CONTROLLER 80-COLUMN
{Langua?e Card) CARD PLUS 64K RAM
For Apple Il and 1I+* For Apple lie*

For Apple Il, I+ and lfe*

Expand from 48K-G4K. Runs
AppleSoft, DOS, CP/M and
Pascal, (ARC-16K/MEM-1)

JEBB0™ .. $39.95

Capabie ot handiing up to twa
drives. Recommended drives:
ADD-514 or ADD-12. (ACC-1)

JEB75....$49.95 | JE8B64....$69.95

128K RAM CARD

For Apple Il, ll+ and lle*
Five key ms are included:
Memory Management System, Utilities,
Diagnostics, Demos, and RAM Disk Emu-
lators for DOS 3.3, CP/M & Apple Pascal
Features DOS relocator. Expand-A-RAM:

JEBG8™. ...... $119.95

APPLESURANCE
DIAGNOSTIC DISK
CONTROLLER CARD
For Apple II, II+ and lie*

PREVENTS CR

ASHES!
Test your RAM, ROM, CPL and Disk Drives.
DRV-1/Applesurance Ii:

JEBE4 doubles the amount of
data the Apple ile can display,
and memory capacity 10o.

PARALLEL

PRINTER CARD
For Apple Il, Il+ and lle*
% Fully compatible with Apple CP/M, Apple
{ ' Pascal (or FORTRAN), and most other op-
¢ erating systems and software packages.
Available for Apple |, 1+ and fe* PRT-1:

JEBBO.........$59.95

PARALLEL/SERIAL 64K

BUFFER CARD
For Apple Il, II+ and le*

Using the parallel jumper cable supplied,
the JEBA3 will attach to the JEBBO (above).
Parailel Card needed for operation. The
JEBA3 includes a standard paraliel input
with both parallel and serial (RS232) buf-
fered outpuls. P/S Buffer:

JEBB3.........

*APPLE, APPLE II, [I+ and lle are 4 of Apple
“When using CP/M, the JEBB0 and JEBES will only function with \hruon 2.20 or earlier: PASCAL
(JEBES) Version 1.1 or earlior.

J\DDITIONAL APPLE* COMPATIBLE PRODUCTS

Key: a=Applellorll+ b=Appl

APF-1 Cooling Fan with Surge Protection « Key: (a, b} ........... $ 39.95
K.HP4007 Switching Power Supply Key: (8b) « « c o s v v v v v s s v s S 39.85
JEE14 Numeric/Aux. Keypad - 11 bl “Key: (). ... § 49.95
AMON 12" Green Monitor with Swivel Stand * Key: (s, band lic). . . . . $ 99.95
KB-EA1 Apple Keyboard and Case « Key: (8). v« oo v v v ovnnenen $ 99.95
JES20AP  woice Synthesizer — Plug-In, User Ready * Key: (3,b). « 4+« + + $119.95
ADD-12 5%" Half-Height Disk Drive * Key: (8b). + ¢+ c v cvvevennn $129.95
ADD-llc 5%" Half-Height Disk Drive * Key: (ic). + .o v v v auvensnns $129.95
ADD-514 5% Full Height Disk Drive » Key: (8] « « « « « e eweses $139.95
PM1200A  Prometheus Internal Modem — 2 Cards - Key: (a,b). . . $299.95
PM1200M  Prometheus Macintosh Ext. Modem + Key: m-:inuxh) ...... $349.95
_GENERAL APPLICATION POWER SUPPLIES |

Power/Mate Corp. REGULATED POWER SUPPLY

* Input: 105-125/210-250" @ 47-63Hz - Line regulation: =0.05% - 3 mounting
surfaces « Overvoltage protection = UL recognized + CSA certified

o

a_

Part No. (Inches) Weight  PRICE
u; EMAS/6B 5V@3A [ BVE25A ABL AW x24H 2165, $29.95
“oeel EMAS/E6C  SV@BA/6VES5A  5%Lx 4WWx2WH 4 Ibs $39.95

4-CHANNEL SWITCHING POWER SUPPLY
; * Microprocessor, mini-computer, terminal, medical equipment and process con-
trol applications « Input; 90-130VAC, 47-440Hz + Output: +5VDC @ 54, —5VDC
8 1A; +12VDC @ 1A, —12VDC @ 1A - Line regulation: =0.2% - Ripple; 30mVY p-p
+ Load regulation: =1% - Overcurrent protection - Adjustment: 5V main output
= 10% - Size: 6% x 17"W x 4-15/16'H - Weight: 1% Ibs.

FCS-604A.

¢

-0t

Build an IBM PC/XT Compatible!

+ 8 Card Slots

« Flip-Up Lid

= All necessary hard-
ware for expansion

is included
* Weight: 17 Ibs.
IBM-Case..... $59.95
_ Additional Add-Ons Available!
IBM-KB
IBM-FCC
IBM-MCC
IBM-MON
IBM-5151  Keyboard $
iEuulvalnnl 1o Keytronics™ 5151)
IBM-ICB ColorCard. . . ovvuvss $109.95
leln F'rlnter Port)
IBM-E384K 384K RAM Card. . . . ... $169.95
IBM-MB Motherboard. .. . . . « . . . $269.95
IBM-10MBK 10MB HH Hard Kit. . . . . . $499.95
IBM-20MBK  20MB HH Hard Kit. . . . . . $599.95
; IBM PC/XT
Equivalent
130 Watt
Power Supgcy
< Upgrade Your
~ Input: 110V &60Hz - Output: +5VDC @ 15A, ~5VDC 8 0.5A,
+12VDC @ 4.2A, —12VDC @ 0.5A - Plug compatible con-
nectors + Fits into IBM PC - Weight: 6 Ibs.
.................. $99.95
1BM
4 Compatible!
" DISK DRIVES
‘ Documentation
Included
FD55B  Teac 5%" DS %-Height. . . . . . . $99.95
SA455  Shugart 5%’ DS Y-Height. . . . . $99.95

TM100-2 Tandon 5%" DS Full-Height. . . . $99.95

JMR 5%" DISK DRIVE ENCLOSURES
Complete with power supply, switch,

power cord, fuseholder and connectors.

DBE-TFM:. s e s i $69.95
Houses 1 Full-Height 5% " Floppy Drive.
o8 2y Dl GO Sl el $79.95
Houses 2 Hall-Height 5%" Floppy Drives — Vertical
HDDE-TFH. . .coiivaros wivrianan o $199.95
Houses 1 Hard Disk Drive

UV-EPROM ERASER

"‘. Y

Erases all EPROMs. Erlul up la 5 chlpl willm 21 minutes
(1 chip in 15 mi distance
of one inch. Special conductive foam liner eliminates static
build-up. Buill-in safety lock to prevent UV exposure, Com-

pact — only 9.00°L x 3.70°W x 2.60°H. Complete with holding
tray for B chips.

DE-4 UV-EPROM Eraser. . . . $74.95

UVS-11EL Replacement Bulb. . . . $17.95
Mational Linear Data Book (82). ... .. $14.95
Intersil Data Book (85). . .. ....... $9

Zilog Data Book (85)
Nat'l. Logic Data Book Set (84). ... ..
210830 Intel Memory Handbook (83/84)..... S
230843 Intel Microsystem Hndbk. (83/84

m

MUFB0 (SPN3-15-2462) . ... $9.95
Howard Industries (4.68° sq., mcfml

BUCT......iccinnins $9.95
EGAG Rotron (3.125" square, 20 cfm)

$20 Minimum Order — U.S. Funds Only

Shipping: Add 5% plus $1.50 Insurance

Send stamped,
self-addressed envelope
to receive a Quarterly
Sales Flyer — FREE!
4/86

Q:sierCard

1355 SHOREWAY ROAD, BELMONT, CA 94002 - PHONE ORDERS WELCOME 415-592-8097 Telex: 176043

Mail Order Electronics - Worldwide
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California Residents: Add 6% or 612% Sales Tax

_ Send $1.00 Postage for a
VISA 5

Spec. Sheets — 30¢ each
Prices Subject to Change
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GREAT PRICES! GUARANTEED 100%

RADIO-ELECTRONICS

* % * CALL TOLL FREE (800) 245-8555 * * *
74 SERIES CMOS
74 xx 20  74Sxx. 25 [ any4000series 24 DIGITAL IC SPECIALS 64K DRAM
T41xx .30 T4S1xx 35 any 4500 series 45
Ta2xx 35 TaS52xx 40 3
743xc 40 74S3xc 45 780 Sarias Your Choice .17 ea. Set of 9
74LSxx .20 74ALSxx .30 74LS00 74L502 741508 74LS10
74LS1xx .30 T4ALS1xx .35 25 mhz 74LS11 740520 74LS30 741532 200ns
74ls2xx .40 T4ALS2xx 45 oy :
Tals3xx 45 T4ALS3xx .55 gfﬁ'l %I%T. t&‘ﬁo 1:;2 JALS 7 Z4L5109 150ns
74Fxx 25 74HCxx .35
TaF 1xx 35 T4HC1xx 45 4.0mhz (A) i
74F2xx 50  74HC2xx 55 B cpu.cTC.PIO @ 150 Your Choice .22 ea.
F4F3xx 55 74HC3xx 65 DMA, DART. SIO 395 74LS5153 74L.5157 T4LS161 T4L5138
74HCTxx .30 745Cxx .30 7415139 74L5174 74LS166 7415175
74HCT1xx .40 745C1ixx .40 6.0mhz (B) 256K DRAM .......... 150ns
T4HCT2xx .55 745C2xx 50 [ CPU,CTC,PIO 250
74HCT3xx .65 745C3xx .60 J DMA, DART.SIO 695 Your Choice .29 ea. S et Of 9
6500 / 6800 Series 74L5240 74L5241 7415244 7415245
7415257 T4LS27 T4LS27 T4
Any B5xx 1.50 Any B5xxA 2.00 e 52 5280 2995
Any 68xx 1.50 Any 65xxB 275 74L5283 74LS368 T4LS367 74L5393
Any 68Axx 2.25 Any 68Bxx 295 7408373 74L5374 74LS377
**RAMS** E-Proms
2101 256x4  Stalic 450ns .39 4044-2 aKx1 Static 200ns .75 gg?g ; Exg zggns gg
i i X ns 5
2102 1Kx1 Static 450ns .39 MK4118 1Kx8 Static 25ons 75 [ 2716 s 308 <25
2016-20 2Kx8 Stalic 200ns 95 TMS4027 4K=x1 Static 250ns 25 2716-2 2Kx8 250ns 155
2016-15  2KxB Static 150ns  1.45 UPD411 4Kx1 Static aoons 69 N %732 aKxa 250ns Y28
2111 256x4 Static 450ns 165 MM5280 4Kx1 Static 300ns 45 2732.3 AKx8 350ns 1.45
2112 256x4  Static 450ns .75 6116-4 2KxB Static 200ns 95 [ 2732-3 4KxB 250ns 1.75
2114-2 1Kx4 Static 200ns a7 6116-3 2Kx8 Static 150ns 1.25 2764 BKx8 450ns 1.75
2114-3 1Kx4 Static 300ns .35 4116-2 16Kx1  Dynamic  200ns .29 g;g:*g gﬁ*g ggg"s ;gg
2114-4 1Kx4 Static 450ns .32 4116-25 16Kx1 Dynamic ~ 250ns 25 § 5050 15K’;e 350:: 275
2118 16Kx1  Static 150ns .49 6264LP-15 8KxB Stalic 150ns 475 f 57128.3 16Kx8 300ns 295
2147 axi Static 55ns 149 27128-2 16Kx8 200ns 315
4044-4 4Kx1 Static 450ns 45 27256 32Kx8 250ns 7.95
**CUT LEAD IC PROGRAM** These IC's are cut lead types - Useable in PC Boards or Sockets****
*=Used in IBM Clone Mother Boards any @ .12 ea.
7400 7402 7403 7404 7406 *7407 7408 7410 74109 7411 74123 74125
T414 74148 74153 74157 T416 74160 74181 74163 T4165 74166 T417 74173
74174 T4175 74, 74193 74195 74221 7425 7426 7427 74276 74279 74298
7430 7432 74367 74368 74368 74393 7440 7442 7445 7451 7473 7474
7486 7475 7489 7493 7493 *LS02 LS03 LS04 LS05 *LS08 *LS10 LS107
Ls112 *LS138 LS139 *LS14 *LS14 L5153 LS155 LS156 LS157 L5158 LS161 L5163
LS164 LS165 LS166 LS169 LS169 LS175 LS191 LS193 LS194 L5195 *LS20 Ls221
LS240 LS241 *LS244 'LS245 LS251 L5253 LS257 L5266 Lg27 LS273 Ls279 LS280
LS283 L5298 *LS30 "LS32 LS365 LS367 Ls37 “LS374 LS375 LSa77 LS378 L538
L5393 *LS670 *LS74 LS86 *S00 S04 *5138 *S157 S161 5240 s241 *S74
8000's 8200's 8300's DISC CONTROLLERS
8031 395 J| 8202 995 f| 8255 1.75 || 8303 270 | 1891 595 2795 19.95
8035 295 || 8203 1995 | 8255-5 1.75 )| 8304 170 f§ 1771 450 2797 19.95
8039 245 || 8205 250 | 8257 1.75 | 8307 270 | 1791 495 6843 12.95
INS8060 995 | 8212 90 | s2s0 1.75 || 8308 270 | 1793 895 8272 395
INS8073 9.95 || 8214 95 | 8271 3995 f| 8310 as0 f| 1795 995 MB8a76 9.95
8080A 70 | 8216 90 f s272 395 f 8311 aso | 1797 995  MB8S77 95 ALL ITEMS
8085 395 | 8224 190 f| 8274 895 : 2143 695 MC3470 1.50
8085A-2 995 || 8226 190 J 8275 8.95 8700's 2791 1295  UPD765 425
8086 450 | 8228 220 § 8279 250 | 8741 795 § 2793 12.95 S U BJ ECT
8086-2 525 || 8237 290 | 8282 295 || 8748 7.95 CRT CONTROLLERS
8087-3 129.95 || 8238 235 )| 8283 595 || 8749 7.95 - Ge gl 1
8087-2 169.95 || 8243 125 || 8284 245 || 8755 16.95 gg 4§ 3 53 cmggg? 4-32 TO PR'O H
8088 695 § 8250 370 J| 8286 345 o 2 SISO £hi
8089 2095 f| 8251 1.75 || 8287 5.95 asg 5k 5'32 Hoﬁ%a?)s s'sg
; 82514 185 || 8288 395 2 & i 25
8100's 8253 175 || s289 395 220 2.5 a7z 9 SALE!
8131 245 8253-5 1,75 8292 995 8275 8.95 TMS98918A 1495
8155 245
8155-2 275
8156 5.90
8185 19.95
8185-2 29.95
SPEED UP YOUR IBM BY 33% A L%l.\\.lﬁDC|I{.:C‘):I‘~I:‘EFLEMH.‘T * * MISCELLANEQUS IC SPECIALS * *
New V-20 CPU Mig. by NEC replaces 8000's DIGITALS TR1602 95 2652 65 CD4049 19 ;E‘E?‘;’ ‘g
the 808B in your system oo i i wome | WO1100 65 02817 85  CD4077 19 1
Mo compatibility problem. o ] it i MC1776CPI 65  2901PC 95  CD4081 19 COmBO17 95
B284 : BI0S \ MC12002L 65  2910PC 95 MM5262 19 Prfgggf z : ;g
] 1 i 2 AYS5-1013 95  D3232 65  NESSS 13 3
$19.95 | = ! e : IMS1420- 75  MK3B8IN 95  NESSG gy, Mol e
: o ; e : MC1458 22 GD4008 17 SY6520 ey >
pentt= €4 DRAMS » 185w, H MC1488 26 CDdOTY 17 HM6116 75 78001ADC 95
Oigitala 74 S raisc2 2 MC1489 2  CD4013 19 HMB147 2 CRTO006 95
BIOS ROM I S [+ R i - S
] ¥ 1 CRT9212 95
- FOR Tasr : rrily H 261531 19 TMS4027 29 MCE810 35 MCI0104P 65
TASO0 2
39_97 Sy il e 261532 19 TM54050 19 MC6845 79 AM9602 29
IBM When Purchase Individually $99.00 | 2651P2 65 TMS4060 .19  UAT0SCP 19  TMS9937T 95
CLONE Mother Boards [ scecias7o.9sorentiresetoric's || scMzssia 75 codod2 19 75451BP 19 AMI517A4 95
In Phoenix, AZ In Florida Toll-Free 800-225-8662
ELECTRONIC PARTS OUTLET
2515 N. Scottsdale Road ELECTRONICS PARTS OUTLET ELECTRONI{;S PARTS OUTLET
Scottsdale, AZ 85257  (602) 941-9357 15;121 C W Thtgrderbtrd 202 7:,-; SU-BFedzm; f}gﬁ!{ﬁ
Phoenix, AZ 85023 elRay Beach,
(SEND FOR OUR FREE CATALOGUE) y
TOLL FREE! 602-374-0181 ,2 305-265-1206 ,7
CALL (800) 245-8555 mmeGWMmeuwmummnm—dwsmhsmm.uﬁwfhemw '--°—- E

-k
[

**NOW 3 RETAIL LOCATIONS AND MORE TO COME** m———
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THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

L ]
TENMAR 35 MHZ Dual Trace
Oscilloscope
m Two high quality 10:1 probes included
m For additional specifications see MCM
Catalog #11

#72-330

356900
2]

Autoranging
Digital Multimeter
m 3 digit m Auto polarity m Low battery indicator
m 10 amp AC-DC current m Continuity buzzer m 2%"
x 5%" x 1%" m Carrying case included

#72-058 $49.80 (ea) p-—w
]

TENMAR Combination Function
Generator and Frequency Counter

m 6 digit display m Output range: .2Hz to 2MHz seven
ranges m Counter range .1Hz to 10MHz m 5-15 volt
TTL and CMOS output m Wave forms: sine, triangle,
square, pulse, and ramp.

$219% 4|

TENMA®* Frequency Counter
m 8 digit LED display m Measurement range:
1HZ - 120MHz = High input Sensitivity of

Tt $18995

MCM ELECTRONICS

858 E. Congress Park Or.
Centervile, Ohio 45453-4072
(5131434-0031

SOURCE NO. RE-19

I.IIIIT!B
|| WARRANTY ||

TENMAR* 20 MHZ Dual Trace
Oscilloscope

m Two high quality 10:1 probes included
m For additional specifications see MCM
Catalog #11

TENMA® Rotary
Dial DMM
m 3% digit LCD display m Rotary dial for
rapid selection of functions and ranges
m 20 amp AC-DC current m .1ohm reso-
#72-320 lution = %arrying case included
#72-075 $44 80 (ea)

$38995 |2
389> s419

II I! o

Capacitance
Dlgllal

Meter
_ LCR Meter

m Measures capacitors
from 0.1pF to 19,999mfd
m Accuracy 0.5%

m Checks capacitors in
and out of circuit

m Carrying case included

#72-040 $59 80 (ea)

-— $5495

(2-up) m Measures inductance, capacitance and
P S B resistance m L =1 micro H to 200H,
| 1 | C =.1pF to 200 micro F, R = .01ohm to
L LMiTED ‘ 20Mohm m Carrying case included.
WARRANTY
O #72-370 --———ﬁ

$1 49 ‘un
| LsaTeED |
(ea) ‘wu!m'n’l

"For Your FREE
Catalog!
Over 6,000 Items!

We also have ... a full line of test equip-
ment, computer accessories, telephone
accessories, speakers, television parts,
flybacks, yokes, switches, fuses, lamps,
capacitors, resistors, cartridges, styli,
wire, CATV equipment, the largest selec-
tion of original Japanese semiconduc-
tors in the country and more.

Terms:

. 510 minimum order. $1.00 charge for orders
under $10.

» 520 mimimum charge card order.

« Orders shipped UPS C.O.D.
[Masiercara)| ® MOst orders shipped within 24 hours.
#Sales office open 8:30 am to 7:00 pm Saturdays
T

10:00 am to 3 pm ES

e * F o7 Prepaid orders add $2.75 for shipping and
handling.
» Should shipping and handling charges exceed
B 52.75, the balance due will be sent C.O.D.

CALL TOLL FREE 1-800-543-4330

In Ohio 1-800-726-4315 ¢ In Alaska and Hawaii 1-800-858-1849

CIRCLE 87 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS
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BUILD A COMPLETE XT SYSTEM—$698

STATIC RAMS * % % * HIGH-TECH % % % % EPROMS
s dgenon 2 M NEC V20 UPD70108 $14°5 | = med e

2048x8  (450ns)(5V)
el : REPLAGES 8088 TO SPEED UP 1BM PG 10-40% > 2D e as0nalY)
450 7 X I5)
A 1oaaia  lasoraviel ; * HIGH-SPEED ADDRESS CALCULATION AGBEA'S, {4B00x| {5V}
211412 1024x4  (200ns)(LP) : IN HARDWARE 4096x8  (200na)(5V)(21V PGM)
2114L-15 1024x4  (150ns){LP) . +* PIN COMPATIBLE WITH 8088 8192x8  (250ns)(5V)(CMOS)

TMS4044-4 4096x1 (450
TMM2016.150 20488 (150ne) » SUPERSET OF 8086/8088 INSTRUCTION 3 Dugaxs - [4o0ne|BV]

TMM2016-100  2048x8  (100ns| SET : 8192x8 Ons)(5V]

HME116-4 2048x8  (200ns)(CMOS
ns W POWER CM 8192x8  (450ns)(5V) 8.95
HMB116-3 2048x8  (150ns)(CMOS] * L0 ) CMOS MCMEG8766 8192x8  (350ns)(5V)(24 PIN) 17.95

HMG116LP-4 2048x8 | P)
: Mot BMHZ V20 UPD70108-8 $20.95 l iz e v | S
7.49

tnbabigiobi

G G
LoLounw

HMB116LP-3 2048x8  (150ns){CMOS)(LP)

mmelier: sy Ganiisie ck MeMHz Va0 UPD701168 S26.85 Jl T, R IR

Hiezsa LI.;-: s sis :g :: so:::{cmogiu.m : . 5V:Single 5 Vot Supply 21V PGM-=Program at 21 Volts

e A e S e S S * % &k SPOTLIGHT & % % %
DYNAMIC RAMS

4116250  16384x1  (250ms) j ORDER TOLL FREE

4116-200 16384x1  (200ns) K

4116-150 16384x1  (150ns) E

4116-120 16384x1 120ns) -

4164-200 65536x1  (200ns)(5V :

4164-150 65536x1  (150ns)(5V ;

4164-120 65536x1 120ns)(5V 3

oS et o : 800-662-6279...

TMS54164 65536x1  (150ns)(5V 1 - -

4164-REFRESH 65536x1 (1 SOHS'ES\\:NHEFRE SH) 2. i Capacity | Intensity

TMS4416 16384x4 150ns)(5 4. Chip {uW/Cm?)
41128-150 131072x1 150n3){5V . 9 8,000
41256-200 262144x1 . MasterCard

(]
w0
(]

i SPECTRONICS
¥ corporaTion EPROM

41256150  262144x1  {150ns){5V 2.95 9 5.000
5V«Single 5 Volt Supply REFRESH=Pin 1 Refresh 12 9,600

6500 CRYSTALS 74L500 HIGH SPEED CMOS

1.0 MHz 32.768 KHz A % 7418165 | A new family of high speed CMOS logic featuring
6502 2.79 ¥ 74L5166 . the speed of low power Schottiy ‘}B_"’ typical gnl;
65C02(CMOS)12.95 i r 3 % 7415169 with

6507 9.9 .

: pagation delay),
CMOS: very low power consumption, suparior noise
.95 847 11.95 i A K ;:g: ;3 immunity, and improved output drive.
" e 74L8175 .
Loy 74HCO0
74L5192 . T4HC: Operate at CMOS logic levels and are ideal
74L5193 . for new, all-CMOS designs.
74L5194 74HCOO0 d 74HC148
T4AHCO02 d 7F4HC151
JAHCOD4 i F4HC154
74HCO08 d TF4HC157
74HC10 d TAHC158
74HC14 . T4HC163
T4HC20 d F4HC175
TJ4HC27 J 74HC240
12.0 - E 74HC30 o 74HC244
1771 ! s - E 7J4HC32 £ TJ4HC245
1781 . 15.0 N . - 74HC51 E TAHC257
1793 . 5 5 = - T4HC74 5 74HC259
1795 o , ¥ - # TJ4HCBS5 - 74HC273
1797 ! i 5 - - TF4HCB6 J 74HC299
279 . ¥ T : E 74HC93 : TJAHC368
2793 . g % - - 74HC107 B 74HC373
B i 74HC109 & TAHC374
74HC112 b 74HC390
F4HC125 i 74HC393
74HC132 i 74HCA4017
F4HC133 K 74HCA4020
74HC138 c F4HCA4049
74HC133 T4AHCA050

74HCTOD

2.0 z ¥ TFAHCT: Direct, drop-in replacements for LS TTL
BIT nuTE 25 H . . and can be intermixed with 74LS in the same circuit.
ﬁE“Enn]’o“s i ' » . 74HCT00 g 74HCT166
: : - E 7F4HCTO2 i 74HCT174
c1a411 . . ¥ 7 E . 74HCT193
a‘man 9.55 3 . s : ‘ 74HCT194
4702 ¥ { . " : . 74HCT240
COMS116 . ! . G g . 74HCT241
i MM5307 . . X 4 J 74HCT244
6883 £ - - . 74HCT245
: ; ; d : F4AHCT257
Z80-CPU 25 Mz 1. 2.0 MHz e ; ; : ; JanicTase
4.0 MHz g:ggg : UARTS . . : : : ';:ngg;g
ZBOA-CPU ; G8BO9E . AY5-1013 3 : : ¥ : . 74HCT373
ZBOA-CTC . 68803 X AY3-1015 . - . F4HCT154 L 74HCT374
Z80A-DART . 68B21 i TR1602 : e . ‘;::g::g 4 74HCT393
A-DMA X 68BA45 A 2651 - = - F4HCT4017
§§EA.p.o ] 68B50 ; IM6402 : - 74HCT161 4 74HCTA4040
Z80A-510/0 . 68B54 i IMG403 - » - F4HCT164 4 74HCT4060

ZBOA-510/1 X INSB250 h TMS599531
ZBOA-510/2 TMS99532

0.0 Mz GLOCK W souND cHIPS : :
g 2zl Vemous. [ SOUMCAIP ; : , ; 7 e

74F86 . 74F253 1.
ZBOB-PIO = MM5369 1.95 76483 . & - o . 74F138 123 74F2:; 123
Z30B-DART ] MM5369-EST 1.95 551-263 i ¥ i . v 74F139 1.69  74F280 1.79
ZB80B-S10/0 ! MM58167 12.95 AY3-8910 ; 2513-001 UP 6. s i A 74F157 1.69  74F283 3.95
ZB80B-510/2 . MMS58174 11.85 AY3-8912 A AY5-2376 d - 4 o TaF240 3.29 74F373 4.29
Z8671 ZILOG 19.95 MSM5832  2.95 SP1000 39, AYE-3600 PO 11.95 . i g 74F244 329  74F374 4.29

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3

L] L]
JDR Mlcr0d eV'lces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS

1224 S. Bascom Avenue, San Jose, CA 95128 R T e A Otees cver 1. el fonelgn

800-538-5000 ® 800-662-6279 (CA) ® (408) 995-5430 (b Otrorwing Stoe DY arsios . M mercharicde s werardad lor 0 deys

Prices are subject to change without notice. We are not
responsible fese i
FAX (408) 275-8415 e Telex 171-110 SiBatiute man{Scher Al mercandies sebjee 1y s i, ! Uanes and to
© COPYRIGHT 1986 JOR MICRODEVICES

THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE IS A TRADEMARK OF APPLE C,gﬁpﬁz&%mnnxs s
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PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG

GMIJS 7400/ 8000

14413 4.95 74147
14433 14.95 74148
4503 74150
4511 74151
4516 74153
74154
74155
74157
74159
74161
74163
74164
74165
74166
74175
74177

VOLTAGE
REGULATORS
T0.220 CASE

7903’7

79127
79157

TO 3 CASE
7805K 1.39  7905K 1.49
7812K 1.39  7912K 1.49

] 79L12

O'I"HER VO LTAGE REGS
LM323K

mmem
TBHOSK 5V 5A
TBH12K 12v5A

74178
74181

3 95
7.95
B.95

74182

74184 7BPOSK 5V 104 TO-3 14.95

2222223kkudsS

Py N

DATA ACQ

ADCO0B00 15.55

ADCO816 14.95
ADCO817 9.95
ADC0831
DACO0800
DACO806

MC1408L8 2. 85

EDGECARD CONNECTORS

100 PIN ST
100 PIN WwW
62 PIN 5T IBM PC
50 PIN ST APPLE
44 PIN 5T 5TD
44 PIN WW STD

S-100

5-100 125
IDCEN36

PIN GENTRONICS
MALE

RIBBON CABLE 6.95

SOLDER CUP 4.95

AT ANGLE PC MOUNT 4 95
LE

FEMAI
IDCEN36/F RIBBON CABLE 7.95

INTERSIL

ICL7106
ICL7107
ICL7660
ICLBO38
ICM7207A

icm7208 15.95

Wwe=wi REWRAP

16 PIN ZIF
24 PIN ZIF
28 PIN ZIF
40 PIN ZIF

ZIFsTEXTOOL
(ZERO INSERTION FORCE)

39
.39
-39
129

DIP CONNECTORS

ORDER BY

CONTACTS
B8 14 |16 | 18 |20 | 22

AUGATxxST |.62 | .79 | .B9 |1.09 |1.29 (1.39

DESCRIPTION

HIGH RELIABILITY TOOLED
ST IC SOCKETS
HIGH RELIABILITY TOOLED
WW IC SOCKETS
COMPONENT CARRIES
(DIP HEADERS)
RIBBON CABLE
DIP PLUGS (IDC) $Ee e =3)| 2RI 98 | = [ =

FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE BELOW

AUGATxxWW |1. 1.80 [2.10 |2.40 |2.50 (2.90

ICCxx A9 | 59 | 69 | .99 | .95 (.99

L 0 L
AUGAT 248T

TR

D-SUBMINIATURE

ORDER BY

CONTACTS
8 19 | 25
DBxxP .82 | .90 | 1.25)|1.25

DESCRIPTION

SOLDER CUP MALE

DIODES/ III'I'I!/ YIIIHSIS'I'IJRS

1NT51
1N759
TN4148

MDA950-2
N2222
PN2222
2N2905
2N2907
2N3055
2N3904

FND-357(353)
FND-500({503)

25/1 M

AN26
-25 4NZ27
4N28
4N33
AN37
MCT-2
MCT-6
TIL-111
2N3906
2ZNa401
2Na402
2N4403
2ZNG045
TIP31

LED DISPLAYS

COM CATHODE
COM ANODE

362"
COM CATHODE .

FND-507(510)
FEMALE 2

MALE
FEMALE
MALE
FEMALE
MALE
FEMALE

DBxxS -85 | 1.16] 1.50 | 1.50
DBxxPR 1.20) 1.45 1.95
DBxxSR 1.25)|1.55 2.00
DBxxPWW | 1.69| 256 --- | 3.89
DBxxSWW | 2.76 | 4.27| - |6.84
IDBxxP 270(295| --- |398
IDBxxS 292|320 4.33
METAL MHOODxx | 1.25]|1.25(1.30|1.30
GREY HOODxx 65 | 65 | -~ | .65

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION
MARKED “xx" OF THE "ORDER BY" PART NUMBER LISTED,

EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR

MOUNTING HARDWARE $1.00

COM ANODE i
COM CATHODE .
COM CATHODE .
COM CATHODE .
HP5082-7760 COM CATHODE .
TIL-311 4x7 HEX W/LOGIC .
HP5082-7340 4x7 HEX W/LOGIC

DIFFUSED LEDS 199

RIGHT ANGLE
PC SOLDER

WIRE WRAP

IDC
RIBBON CABLE

HOODS JUMBO RED

MOUNTING HDW
MiINI RED

SWITCHES

MINI-TOGGLE ON-ON
MINI-TOGGLE ON-ON
MINI-TOGGLE ON-OFF-ON
MINI-PUSHBUTTON N.O
MINI-PUSHBUTTON N.C.
SPST TOGGLE ON-OFF
BCD OUTPUT 10 POSITION & PIN DIP

DIP SWITCHES

7 POSITION
& POSITION
10 POSITION

RIBBON CABLE

It was apleasure toplace an order with your RELTRIYSS 5":}“-5 C(‘)'l:?n co’l:nn&:::l]
people. I found the response pleasant and 0 T BT T
helpful and the answers prompt and correct.. The 16 28 | 250 | 48 | 480
delivery on my most recent order was fast, 20 .36 3.20 60 5.50
correct and well packed. I already had faith in 25 A5 | 400 | .75 | 6.85
the quality since my family has beenusing some = A5 | 430 | 78 | 718

2 34 61 5.40 1.07 9.35
of your products for several years with no a0 72 | 640 | 1.20 | 11.00

problems. 50 89 | 750 | 150 | 1335

Sincerely, J.D. Hattaway
CALL FOR VOLUME QUOTES

© COPYRIGHT 1986 JOR MICRODEVICES
CIRCLE 253 ON FREE INFORMATION CARD *

IDC CONNECTORS

ORDER BY

CONTACTS
10 [ 20 | 26 | 34
IDHxxS B2 |1.29 |1.68 |2.20
IDHxxSR .85 |1.35 [1.76 |2.31
IDHxxW 1.86 |2.98 |3.84 |4.50
IDHxxWR 2.05 |3.28 |4.22 (4.45
IDSxx 79 | .99 [1.39 |1.59
RIBEON HEADER IDMxx - |5.50 |6.25 |7.00
RIBBON EDGE CARD IDExx 1.75 |2.25 |2.65 |2.75
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOVE

DESCRIPTION

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WW HEADER
RIGHT ANGLE WW HEADER
RIBBON HEADER SOCKET

4 POSITION

ARD TO FIND SHORTING
“SNAPABLE" HEADERS BLOCKS

CAN BE SNAPPED APART TO GOLD
MAKE ANY SIZE HEADER, CONTACTS
ALLWITH .1” CENTERS SPACEI:I

STRAIGHT LEAD -1
RIGHT ANGLE CENTERS
STRAIGHT LEAD

RIGHT ANGLE

1x40
1x40
2x40
2x40

986} iHdY
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RADIO-ELECTRONICS
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ORDER TOLL FREE

BARGAIN HUNTERS CORNER

PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS $27.50
100ea: 557, 6.0", 6.5", 7.0"
250ea: 2.5, 4.5”, 5.0"
500ea: 3.0", 3.5", 4.0"
SPOOLS
100 feet  54.30 250 foot $7.25
500 feet $13.25 1000 feet 521.95
Please spacify color:
Blue, Black, Yellow or Red

EMI FILTER

$4 95
* MANUFACTURED

BY CORCOM -
* LOW COST
* FITS LC-HP BEL(}W
* 6 AMP 120/240 VULT

6 FOOT LINE B[IRIJS

LC-2 2 CONDUCTOR

LC-3 2 CONDUCTOR

LC-HP 3 CONDUCTOR W/STD
FEMALE SOCKET

MUFFIN FANS
3.15" s ROTRON

ETRI 14.95
MASUSHITA

16.95

800-538-5000 800-662-6279 (c»)

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

IBM-PR2
iIBM

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRACKET
WITH *5V AND GROUND PLANE . .
AS ABOVE WITH DECODING LAYOUT ~

BARE - NO FOIL PADS
HORIZONTAL BUS

VERTICAL BUS

SINGLE FOIL PADS PER HOLE . .

APPLE

BARE - NO FOIL PADS
HORIZONTAL BUS

SINGLE FOIL PADS PER HOLE . .
FOR APPLE lle AUX SLOT

IBM-PR1
IBM-PR2

P100-1
P100-2
P100-3
P100-4

P500-1

SOCGKET-WRAP L.D.™

+ SLIPS OVER WIRE WRAP PINS
+ IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD
+ CAN WRITE ON PLASTIC; SUCHASIC #
PART# PCK. OF
IDWRAP 08
IDWRAP 14 10
IDWRAF 16 10
IDWRAP 18 5
IDWRAP 20 5
IDWRAP 22 5
IDWRAP 24 5
IDWRAP 28
o IDWRAP 40 5 o
PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

CAPACITORS

TANTALUM
15V .35 .47
15V

15V
15V

PRICE | ®

FRAME STYLE
TRANSFORMERS

12.6VACCT 2 AMP
12.6VACCT 4 AMP
12.6V ACCT 8 AMP
252V ACCT Z AMP

DATARASE EPROM ERASER

« ERASES TWO EPROMS IN 10 MINUTES
« COMPACT-NO DRAWER
* THIN METAL SHUTTER

PREVENTS UV LIGHT

FROM ESCAPING

$34.95

Ya WATT RESISTORS

5% CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG. OHM

SWITCHING POWER SUPPLIES
PS-IBM $99.95

= FOR IBM PC-XT COMPATIBLE
* 130 WATTS
= +5V @ 15A, 12V @ 4.2A
-5V @ .5A, 12V @ .5A
+ ONE YEAR WARRANTY

P3-130 $99.95
+ 130 WATTS
« SWITCH ON REAR
= FOR USE IN OTHER IBM
TYPE MACHINES
+ 90 DAY WARRANTY P3-130

PS-A $49.95
* USE TO POWER APPLE TYPE
SYSTEMS
» +BV @ 4A, +12V @ 2.5A
-5V @ .5A, -12V @ 54
+ APPLE POWER CONNECTOR

PS-SPL200 $49.95
« +6V @ 25A, +12V @ 3.5A
-5V @ 1A, -12V @ 1A
* UL APPROVED
* ALUMINUM ENCLOSURE

L~
B

PS-1BM

PS-A

10 PCS samavae .05
50 PCS samewae .025

RESISTOR NETWORKS

MONDLI'I'HIC 10 PIN

PS-TDK

« 5V @ 4A,

100 PCS same value .02
1000 PCS sarme value .015

$29.95

+12V @ 2A

+12V @ 2.8A, -12V @ .30A

*» 652" x7.4" x 1.7",

9 RESISTOR P3-11951

1.6 LBS.

$29.95

50V
50V 15

ELECTROLYTIC .

25V 1.45
COMPUTER GRADE

PART
NUMBER

7 RESISTOR
8 RESISTOR
15 RESISTOR
7 RESISTOR
13 RESISTOR

A 5OV 8 PIN
e ey 16 PIN
16 PIN
14 PIN
14 PIN

SPECIALS ON BYPASS CAPACITORS
E .01 yf CERAMIC DISC 100/%$5.00
16y .01 uf MONOLITHIC 100/510.00
16V 1.25 .1 uf CERAMIC DISC 100/$6.50
44,0004 30V 3.95 A uf MONOLITHIC 100/$12.50

WISH SOLDERLESS BREADBOARDS

DIMENSIONS [PISTRIBUTION

BINDING
POSTS

TIE TERMINAL | TIE
STRIP(S) POINTS | STRIP{S) |[POINTS

WBU-D

.38 x 6.50" 1 100

WEBU-T

(138 x86.50" 630

WBU-204-3

3.94 x 8.45"

1260

WBU-204

5.13 x 8.45"

1260

WBU-206

6.88 x 9.06"

* MANUFACTURED BY ASTEC
» +5V @ GA, +12V @ 24

+12V @ 1.5A, -12V @ 2A,
* 5.0" x 8.0" x 2.0", 1.6 LBS.

NEW BOOKS BY
STEVE CIARCIA

BIULD YOUR OWN

Z80 COMPUTER
CIRCUIT CELLAR VOL 1
CIRCUIT CELLAR VOL 2
CIRCUIT CELLAR VOL 3
CIRCUIT CELLAR VOL 4

LITHIUM BATTERY

AS USED IN CLOCK CIRCUITS

PS-SPL200

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP $14.85

OVER 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
ICs. INCLUDES TTL, CMOS, 74LS00,
MEMORY, CPUs, MPU SUPPORT.
AND MUCH MORE!

IC MASTER $79.95

$19.95
5$17.95
518.95
$18.95
$18.95

WBU-208

B.25 x 9.45"

1
4
5 1890
7 2520

WBU-208

3VoLT MTI'ER\"
BATTERY HOLDER

$3.95
$1.49

THE INDUSTRY STANDARD

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000  800-662-6279 (CA) ® (408) 995-5430

FAX (408) 275-8415 e Telex 171-110

HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and Ilannﬂng Iinclude $250 for UPS
Ground and $3.50 for UPS Air. Orders over 1 Ib. and foreign orders may require
additional shipping charges - please contact our sales t for the amounl. CA.
residents must include applicable sales tax. All merchandise is wamanted for 90 days
unless otherwise stated. Prices are subject to change withoul notice. We are not
responsible for typographical errors. We reserve the right to limit quantities and to
substitute manutacturer. All merchandise subject to prior sale.

© COPYRIGHT 1886 JOR MICRODEVICES
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PARTIAL LISTING ONLY — CALL FOR AFREE CATALOG

DISK DRIVES APPLE COMPATIBLE Bal 3-WAY SWITCH BOXES S%é
FOR APPLE COMPUTERS + SERIAL OR PARALLEL da
INTERFAGE GARDS ¢ 120 CPS DOT MATRIX PRINTER

A : * CONNECTS 3 PRINTERS T0 ONE
) EPROM PROGRAMMER $59.95

AP-150
§90.95 1%

+ ALL LINES SWITCHES
+ HIGH QUALITY ROTARY SWITCH M
o PCB. OUNTED
+ %z HT, DIRECT DRIVE
= 100% APPLE COMPATIBLE

+ GOLD CONTACTS
« SIX MONTH WARRANTY

* STURDY METAL ENCLOSURE

« DUPLICATE OR BURN ANY

« MENU SELECTIUN FOR 2718,
2732, 2732A, 2764 AND 27128
* HIGH SPEED WRITE ALGORITHM
» LED INDICATORS FOR ACTIVITY
« NO EXTERNAL POWER SUPPLY
NEEDED
+ ONE YEAR WARRANTY

STANDARD 27xx SERIES EPROM [l SWITCH-3P centronics paralLeL  $89.85 ;
. « EASY TO USE MENU-DRIVE 5
B“" 500 SOFTWARE IS INCLUDED = SWITCH-38 rs232 sERIAL $99.95 Mﬂﬂ%l.
SP-1200 "

$129.95

= TEAC MECHANISM-DIRECT DRIVE
+ 100% APPLE COMPATIBLE
« FULL ONE YEAR WARRANTY

» EPSON/IBM COMPATIBLE

* 9-WIRE PRINTHEAD

= 120 CPS-BIDIRECTIONAL, 80 COL

+ FRICTION AND TRACTOR FEED

* PROPORTIONAL SPACING

« CENTRONICS PARALLEL INTERFACE
« 8 CHARACTER SETS AND GRAPHICS

6 FOOT IBM PRINTER CABLE $9.95
REPLACEMENT RIBBON CARTRIDGE  §11.95

&l PRINTER BUFFERS

« FREES COMPUTER FOR OTHER TASKS
WHILE PRINTING LONG DOCUMENTS

« STAND-ALONE DESIGN: WORKS WITH ANY
COMPUTER OR PRINTER

+ ALL MODELS FEATURE PRINT PAUSE

MEMORY CHECK, GRAPHICS CAPABILITY

SP120P  PARALLEL  $139.95

* 64K UPGRADABLE TO 256K
« LED INDICATOR SHOWS VOLUME OF DATA
IN BUFFER

SP120S RS232 SERIAL $159.95

* 64K UPGRADABLE TO 256K
+ 6 SELECTBALE BAUD RATES, FROM
600B—-19,.2008B

SP110P  PARALLEL  $249.95

= 64K UPGRADABLE TO 512K
+ SPOOLS OUTPUT OF UP TO 3 COMPUTERS
* LED BARGRAPH DISPLAYS AMOUNT OF

16K RAMCARD $39.95

AP-135
$129.95 |

* FULL HT SHUGART MECHANISM
. %IIgIE(cI’IT REPLACEMENT FOR APPLE

= SIX MONTH WARRANTY

5'a"” FLOPPY DISK DRIVES

TEAC FD-55B ' HT DS/DD (FOR IBM} 399.95
TEAC FD-55F % HT DS/QUAD [FOR 18M) $99.95
TEAC FD-55GFV s HT DS/HD (FOR IBM AT) $154.95
TANDON TM100-2 DS/DD (FOR 1BM) $99.95
TANDON TM50-2 ' HT DS/DD (FOR IBM)  $69.95
MPI-B52 DS/DD (FOR 18M) $89.95
QUME QT-142 ' HT DS, DD (FOR IBM) $69.95

* FULL TWO YEAR WARRANTY

* EXPAND YOUR 43K APPLE TO

+ USE IN PLACE OF APPLE
LANGUAGE CARD

BARE PC CARD W/INSTRUCTIONS $9.95

MAC535 T
$249.95 =

n
) [ IC TEST CARD $90.95 M . RESEY PUNCTION oLeARS 8" FLOPPY DISK DRIVES
REE S ADD-ON DI DAIVE DATA IN BUF FD 100-8 55/DD [SA/801 EQUIV) $119.00
- MPATABLE = REPEAT FUNCTIDN CAN - f e =1
SlNG‘LE SIDED 400K BYET STORAGE gggIDEléCcI'EFI\AU[Ii;ICPb'E“ENT FD 200-8 DS/D0 (SA/851R ECUN) %159.00
= HIGH RELIAEILITY DRI
HISH ASABILTY QBLYE, 1 o DISK DRIVE ACCESSORIES
ZEULLONE YEARWARRANTY. TEAC SPECIFICATION MANUAL $5.00
\ TEAC MAINTENANCE MANUAL $25.00
A \\ * QUICKLY TESTS MANY COMMON % HT MOUNTING HARDWARE 32.95
MOUNTING RAILS FOR IBM AT 54.95
u;ﬁ « DISPLAYS PASS OR FAIL e 4
- ONE YEAR WARRANTY ‘Y POWER CABLE FOR 5%" FDDs 32.95

+ TESTS: 4000 SERIES CMOS, 5'" FDD POWER CONNECTORS $1.19

74HC SERIES CMOS,
7400, 74LS, 74L, 74H & 745

AD-3C LE
$130.05 %

= 100% APPLE lic COMPATIBL
READY TO PLUG IN, W SHIEI.DED
CABLE & MOLDED 19 P
CONNECTOR

= FAST, RELIABLE SLIMLINE DIRECT
DRIVE

« 51X MONTH WARRANTY

DISK DRIVE ACGESSORIES

FDD CONTROLLER CARD $49.95

lic ADAPTOR CABLE $19.95
ADAPTS STANDARD APPLE DRIVES
FOR USE WITH APPLE llc

NASHUA DISKETTES DEALS

5% SOFT SECTOR
DS/DD WITH HUB RINGS

$9%  69Cea 59Cea

BOK OF 10 BULK QTY 50 BULK OTY 250

NASHUA DISKETTES WERE JUDGED
TO HAVE THE HIGHEST POLISH
AND RECORDED AMPLITUDE OF ANY
DISKETTES TESTED ACCORDING TO

"COMPARING FLOPPY DISKS", BYTE 984

3008 MODEM  $49.95
FOR APPLE OR IBM

INCLUDES ASCH PRO-EZ SOFTWARE

+ FCC APPROVED
+ BELL SYSTEMS 103 COMPATIBLE

TEAC FD-55 TANDON TM100-2

DISK DRIVE ENCLOSURES
CAB-APPLE 24.95

APPLE TYPE CABINET W/ OUT POWER SUPPLY

KB-1000 $79.95

CASE WITH KEYBOARD SINCLUDES AC ADAETOR CAB-1FHS $60.95
FOR APPLE TYPE MOTHERBOARD EAUTO-DIAL AU ANSWER DISKETTES FULL HT 5%" BEIGE CABINET W/POWER SUPPLY

* NOMERNC KEVEAD WITH "~ CABLE FOR APPLE llc_514.95 NASHUA 512" CAB-28V5 $48.
CURSOR CONTROL i thohaiine e DUAL SLIMUNE %" CABINET W/POWER SUPPLY
* CAPS LOCK = AUTCEREREA T N-MD2F DS, QUAD SOFT s3a.95 WM CAB-28V8 VERTICAL
JOYSTICK cr-a01 $7.95 J@ n-wozH DS/HD FOR AT $49.35 DUAL SLIMLINE 8" CABINET W/POWER SUPPLY
FOR ATARI 400, 800, 2600, NASHUA 8" CAB-2FHe )
VIC 20/64 AND APPLE lle v s s DUAL FULL HT 8" CABINET W/ POWER 53p|=‘|_\! $5
N-FD2D DS/DD SOFT $34.95
DISKFILE NASHUA 3.5”
HOLDS 70 5'4” DISKETTES N-35SS  3.5”SS/DDFORMAC  $32.95 -
VERBATIM 51" - .9
89 5 V-MD1D $S /DD SOFT 52395 \ o
V-MD2D DS DD SOFT $29.95 ———— e

KEYBOARD-AP $49.95

* REPU\CEMENT FOR APPLE I
KEYBOA

« CAPS LDCK KEY, AUTO-REPEAT

« ONE KEY ENTRY OF BASIC

OR CP/M COMMANDS

V-MD110D 55 DD 10 SECTOR HARD $23.95 CAB-25VE CAB-1FH5

TEST EQUIPMENT FROM JDR INSTRUMENTS
DIGITAL MULTIMETER PEN DPM-1000 $5a 95

AUTO RANGING, POLARITY AND DECIMAL!

+ LARGE 3.5 DIGIT
DISPLAY

* DATA HOLD SWITCH
FREEZES READING

= FAST, AUDIBLE CON-
TINUITY TEST

* LOW BATTERY
INDICATOR

= OVERLOAD PROTEC-
TION

20MHz DUAL TRACE OSCILLOSCOPE  MODEL 2000  $389.00
APPLE lle $45.00 35MHZ DUAL TRACE OSCILLOSCOPE =~ MODEL 3500  $549.00
MULTIBUS $86.00 FOR MORE INFORMATION ON THE 0SCILLOSCOPES. SEE OUR FULL PAGE AD. ON PAGE 15.

CALL FOR VOLUME QUOTES

CIRCLE 255 ON FREE INFORMATION CARD

3.5" DISKFILE HoLDs a0 $89%5

POWER STRIP
* UL APPROVED $
« 15A CIRCUIT 1 2 95
BREAKER L]
‘8B RNL

EXTENDER CARDS
IBM-PC $45.00
IBM-AT $68.00
APPLE Il $45.00

© COPYRIGHT 1986 JDR MICRODEVICES
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KT GOMPATIBLE
MOTHERBOARD

$169.00

+ 4.77 MHz 8088 CPU, OPTIONAL
8087 CO-PROCESSOR

= 8 EXPANSION SLOTS

« DK RAM INSTALLED, EXPANDABLE
TO 640K ON-BOARD MEMORY

+ ALL ICs SOCKETED-HIGHEST
QUALITY PC BOARD

+ ACCEPTS 2764 OR 27128 ROMS

PRO-BIOS  $29.95

HARD DISK SYSTEMS
Includes short slot HD Controller, 10 Mn $389

cables, mounting hardware and
instructions. All drives are pre- 20 Mn $489
IBM COMPATIBLE INTERFAGE CARDS

tested and come w.ith a one year
ALL WITH A ONE YEAR WARRANTY
$129.95

warranty.
MULTI I/0 FLOPPY GARD
+ 2 DRIVE FLOPPY DISK CONTROLLER

PERFECT FOR THE 640K MOTHERBOARD
*1R5232 SERIAL PORT; OPTIONAL 2nd

SERIAL PORT

* PARALLEL PRINTER PORT

« GAME PORT

« CLOCK CALENDAR

« SOFTWARE: CLOCK UTILITIES,
RAMDISK, SPOOLER

MULTIFUNCTION CARD 119.95

ALL THE FEATURES OF AST'S 5 PACK PLUS AT HALF THE PRICE
+ CLOCK CALENDAR
« 0-384K RAM
© + SERIAL PORT
|+ PARALLEL PORT
* GAME PORT

+ SOFTWARE INCLUDED
PRINTER CABLE $9.95
64K RAM UPGRADE 8/§11.61

COLOR GRAPHICS ADAPTOR $99.95
FULL Y COMPA TIBLE WITH iBM COLOR CARD

» 4 VIDEO INTERFACES: RGB,

COMPOSITE COLOR, HI-RES

COMPOSITE MONOCHROME,

CONNECTOR FOR RF MODULATOR

+ COLOR GRAPHICS MODE: 320 x 200

* MONO GRAPHICS MODE: 640 x 200

+ LIGHT PEN INTERFACE

MONOCHROME GRAPHICS GARD $119.95

FULLY COMPATIBLE WITH 18BM MONOCHROME ADAPTOR & HERCULES GRAPHICS
- * LOTUS COMPATIELE

» TEXT MODE: 80 x 25

« GRAPHICS MODE: 720 x 348

+ PARALLEL PRINTER INTERFACE

» OPTIONAL SERIAL PORT  $19.95

MONOCHROME ADAPTOR $49.95
ANOTHER FANTASTIC VALUE FROM JDR!

« IBM COMPATIBLE TTL OUTPUT « 720 x 350 PIXEL DIPLAY
PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A

FLOPPY DISK DRIVE ADAFTBH $49.95

« INTERFACES UPTO FOUR STANDARD
FDDs TO 1BM PC OR COMPATIBLES

« INCLUDES CAELE FOR TWO
INTERNAL DRIVES

+« STANDARD DB37 FOR EXTERNAL
DRIVES

= RUNS QUAD DENSITY DRIVES
WHEN USED WITH JFORMAT

EASYDATA 1200 BAUD MODEM FOR IBM

INCLUDES PC TALK Ilf COMMUNICATIONS SOFTWARE

* HAYES COMPATIBLE

* AUTO DIAL/AUTO ANSWER
« AUTO RE-DIAL ON BUSY

« INCLUDES SERIAL PORT!

« ONE YEAR WARRANTY

169.95

. . = E g0

© COPYRIGHT 1986 JOR MICRODEVICES

CRT MUHITIJIIS FOR ALL A_I’PI.IGATIOIIS

TAXAN SAKATA SlM\\‘OI]/ ﬂLFHI
RGB UISII.'IN | GOMPOSITE COLOR MONOCH
MODEL MODEL SC-100 MODEL DM 2155

MADE FOR TAXAN BY ACORN -
+ 640 = 262 PIXEL RESOLUTION

TOP RATED FOR APPLE + PERFECT COSMETIC MATCH
+ 13" COMPOSITE VIDED FOR 1BM PC

*+ RESOLUTION: 280H x 300V + IBM COMPATIBLE TTL INPUT
« INTERNAL AUDIO AMPLIFIER + 12" NON-GLARE SCREEN

« ONE YEAR WARRANTY + P33 GREEN PHOSPHOR

* HI-RES 22 MH: BAND WIDTH

+ 16 COLORS

+ 18 MH: BANDWIDTH

« 12" BLACK MATRIX

« IBM AND LOTUS COMPATIBLE

CABLE FOR IBM $15.95

$289.95 $169.95 $99.95

MONITOR STAND

TILTS AND SWIVELS

TN LTI ONLY $12.95

| ) 1
| H. ':'i: H
i 000 KEYBOARI ©7Q QF IBM PRINTER CABLE
1 ILH" DRIV 069,95 S
I DISK GO | b 49.95 4
MONOCHROME AL 1]} 09,98 ﬁif,--m --/&
VIONOGHROME MONITC $99.9

= DB25TO
CENTRONICS
« SHIELDED CABLE

v§/‘; h

$9.95

IBM STYLE
COMPUTER CASE

AN ATTRACTIVE STEEL CASE

WITH A HINGED LID FITS THE

POPULAR PC/XT COMPATIBLE
MOTHERBOARDS

= SWITCH CUT-OUT ON SIDE FOR PC XT
STYLE POWER SUPPLY

= CUT-OUT FOR 8 EXPANSION S5LOTS

* ALL HARDWARE INCLUDED

$49.95

IBM GOMPATIBLE KEYBOARDS
DKM-2000 $79.95

KB-5151  $99.95

« FULLY IBM COMPATIBLE

+ LED STATUSINDICATORS FOR CAPS &
NUMBER LOCK

= 83 KEY IDENTICAL TO IBM

. ENHJ\NCED 1BM CDMPJ\TIBLE

« SEPARATE CURSOR & NUMERIC
KEYPADS

= CAPS LOCK & NUMBER LOCK
INDICATORS

« IMPROVED KEYBOARD LAYOUT

POWER SUPPLY DISK DRIVES
T TANDON TM50-2

N — -
ee= " 69.95
. - f Tl |
o (S SR * Y2 HT DS/DD

« IBM COMPATIBLE
* EXTREMELY QUIET!

NOW ONLY $89.95

+ FOR IBM PC-XT COMPATIBLE TEAC FD-55B DS/DD §99.95

+ 130 WATTS TEAC FD-55F  DS/QUAD $90.95

« +5V @ 15A, +12V @ 4.2A TEAC FD-556 DS/HD $154.95

sios e SR, wu s

2.95

150 WATT MODEL  $99.95 Bl A1/RAILS $4.95
224 pout Basco Hve 3 2 OsSe o Y /8

CIRCLE 256 ON FREE INFORMATION CARD



1 I AK, Puerto Rico — 218-681-6674 Telex — 62827914 TWX — 9103508882 DIGI KEY CORP
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THE MOST POPULAR PRODUCTS IN EUROPE
FOR YOUR SELECTION. 1.00 FOR

1S/A .
ARK V (

RE COMING NOW!50HOT ITEMS
TALOG, REFUND UPON ORDER

INFRARED REMOTE
CONTROL UNIT

TY-41 MK3

Ass. with tested .

60W VERSATILE STEREG
POWER BOOSTER

TA-302

Ass. with tested .

3-5A REGULATED DC
POWER SUPPLY I
[TR-355A) 0-15V/5A é 2,
(TR-355B) 0-30V/3A &l L

UNIVERSAL DIGITAL
FREOU ENCY COUNTEH

SM-100 is an accurate, easy-operated digital frequency
counter. Few pieces of advanced, high technical LSI inte
grated circuit are used, thus, circuit structure is reliable,
SM-100 can give you up to 8 digits of resolution for a wide
frequency range of 10Hz to 150MHz. Besides, a memarize
system is available, the last input digits can be held on the
panel, as compare o the other or even observation,
Input sensitivity: KHzrange 10Hz— 10MHz 50mVrms

MHz range TMHz — 150MHz 40mVrms
Response time: 0.2 sec.
Hold: Hold the late input signal
Power supply: DCEV Battery or DCSV 250MA Aduptof
Assembled with tested ............ . . $99.00

TA-3000

oy

e T SPECIALS-
T ' %j KITS
N N OFFER!

KIT ONLY $25.00

You can own a stereo TV from today! This simulator is a
special design of using the most advanceable monoploised
LS. It produced a superior analog stereo effect since the
L.5.l. Is equalled 60 pes. of LOW NOISE FET & TRANSISTOR,
The simulater can even help you to promote your television
from a normal one to a special one with a Hi-Fi STEREO func-
tion. Qur simulator is also applicable to any other ‘mono
sources’ in covering it to ANALOG STEREQ. Undoubtedly, itis
the most advanced equipment for every family, while it
should contribute to your hslemng plaasure

Ass. with tested . . venea s $30.00

PURE CLASS “A"
MAIN POWER
AMPLIFIER

TA-120

TR-100 0-15V 2A REGULATED DC POWER SUPPLY

Output voltage is adjustable from 0-16¥ DC, fwo current
limit range are available for selection: 200mA or 2A.

An elaborated protection system is specially designed, a
‘BB' sound and a sparkle light will appear when the output is
averloadéd.

High stability and reliable resulting from employing high
quality voltage regulate IC.

Possessing king size meter makes the reading of voltage and
current more clearly and accuracy.

A refined case, meter and all accessory are encl

TA-2400A ELECTRONIC ECHO AND
REVERBERATION AMPLIFIER

REMIX records yourseif!
LAV el MoalY ik s iV ]

This wnit the most computer V.L.S.I.
technigue with high quality Japan Made component, so it has
the following FEATURES:

Itcang various refl and rever effect such
as that in valley and music hall. It has a 3 section effect control
which includes reverberation control, delay control and depth
control. Spacial effect can be made in your record tapes by
using this model. All kinds of infield sound effect cen be
obtained by skiliul use of this control. It has LED display to
show reflection and reverberation.

Ass. with tested

dfor both

kit and assembly faorm. Most suitable for factory, profes-
sional or even amateur.
Kit . ‘i ... §59.50
Ass. wrth lasled i ... $69.50

NF-CR BI-FET IC
PRE-AMPLIFIER
WITH 3 WAY £
TONE
CONTROL!

TA-2800

80W + 80W DC LOW TIM
PRE- MAIN AMPLIFIER

3% DIGITAL MULTIMETER

SPECIAL OFFER! }

YAMATO 4001

The YAMATO 4001 is a 32 DIGIT COMPACT DIGITAL
MULTIMETER, it employs FE type LCD, with large figures. Its
ADVANTAGES: High accuracy in measuring. High impedance
assures min, measuring error. One rotary switch allows fast &
convenient operation. 26 measurement range enable wider
application. Over-input indication & low battery life appears on
display. LSI-circuit use provides high reliability and durability.
Measurement possible even under strong magnetic field,

Not a KIT, assembled with tested

HIGH QUALITY
MULTIPUHPOSE PRE AMPLIFIER
TA-2500 i

This ially desi

GRAPH EQUALIZER TONE contral system and has o gein to

12dB. Frequanr_y response exlends from 5Hz to 20KHz, 50 even

in bad li g di it can imp well. It can accept

input from varipuoos magnetic cartridge, record deck and

lur\er. its output can be :nnnected to all kinds of power
i fall inations are good

Assembled with tested

0-50V/3A POWER SUPPLY
W/SHORT CIRCUIT BREAK

Klt

SPEAKER PROTECTOR

NOC 0.D,!Cas
Calif. Res Add
Prices are subject to change without nof

MULTIFUNCTIONAL LED D.P.M.
SM—43

6 different kinds of usages w-lh only one meter, hlgh accuracy
{0.1%) (£1 digit), high input . high ant

e e

COLOR LIGHT.CONTROLLER

COLOR LICHMT CONTROLLEN TV-IEN oL

As a result of the advanced technology, this unit can control
various calorful light bulbs, the visual effect of which is most
suitable in places Jike party, disco, electronic game centre and
also in lightings for advertisement. Total output power is
3000W (1000W/Ch.} which means that it can contral 30 pieces
of 100W or 600 pieces of 5W color light which is enough for
most usages,

Kit . - oo e e AN,
Ass, wrth milod

ability, the display reset to zero autcmaucallyw‘nsn the input |s
QV, and employs 100PPM/C temperature compensating zener
diode which improves the accuracy and stationary of the
meter.

MEASUREMENT RANGE:

D.C. VOLTAGE: 1mV — 1000V

AC. VOLTAGE: 1mV - 1000V

DIGITAL THERMOMETER: 0°C - 100°C

D.C. CURRENT: 1uA—24

CAPACITOR METER: 1pF - 2uF

FREQUENCY COUNTER: 10Hz — 20KHz

DIMENSION: 334~ = 178" x 4116"

Assembled with tested

s

WE CAN SUPPLY METAL CABINETS

AND POWER TRANSFORMERS FOR

QUR KITS! PLEASE REFER TO OUR
CATALOG

MasterCard

order (Min 5.00).

Shipped by UPS

CIRCLE 257 ON FREE INFORMATION CARD

120W MOSFET PAOWER AMPLIFIER
TA-477

This amplifier consists of three super low TIM differential
stages, and Hitachi 25J48/25K 134 match pair “MoSFET” as
output component whose frequency response and transient
response is superior 1o the other power transistor. Therefore
this amplifier sounds clear and high fidelity and has superior
analysis over whole Audio spectrum, sa it is suitable for repro-
ducting classic and modern music.

I e e L R ol 1§ ] )

MARK V ELECTRONICS INC.
248 E. Main Street,

Suite 100,

Alhambra, CAS1801
Information (818) 282—1130

Orders (818) 282—1196
i 065 ALHAMBRA, CA 91F
16914 MARK &
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Save 530 on the
RAMSEY 20MHz
Dual Trace
Oscilloscope

Unsurpassed quality at an
unbeatable price, the
Ramsey oscilloscope com-
pares to others costing
hundreds more. Features
include a component test-
ing circuit for resistor,

capacitor, digital circuit and diode testing ® TV video sync filter ® wide band-
width & high sensitivity ® internal graticule ® front panel trace rotator ® Z axis
* high sensitivity x-y mode * regulated power supply # built-in calibrator *

rock solid triggering

Was $399.95 NOW ONLY

NEW RAMSEY
1200 VOM
MULTITESTER

Check transistors, diodes and LEDs
with this professional quality meter.
Other features include, decibel scale ®
20K volt metering system ® 3%" mir-
rored scale ® polarity switch ® 20
measuring ranges ® safety probes e

high impact plastic case

$4995

tesl leads and
battery included

$369°95

high quality hook on
probes included

RAMSEY D-4100
GOMPACT
DIGITAL
MULTITESTER

Compact sized reliability and accuracy.
This LCD digital multitester easily fits in
your pocket, you can take it anywhere,
It features full overload protection * 3%
digit LCD readout ® recessed input
jacks ® safely probes ® diode check
function ® 2000 hours battery life

s 2 2 Q5 testicads and

battery included

THE FIRST NAME IN
ELECTRONIC TEST GEAR

[0 35 Mz DUAL TRACE 0SCILLOSCOPE

A heavy duty and accurate scope for service
as well as production use. Features Include

* wide frequency bandwidth ® optimal sen-
sitivity ® extremely bright display * delayed
triggering sweep * hold off ® ALT trigger ®
single sweep ® TV sync ® 5X magnification
* XY or XYZ operation ® HF/LF noise
reduction

3500 Dual Trace Oscilloscope

A 2~ $49Q95

includes 2 high
qualily probes

LL OSCILLOSCOPES INCLUDE 2 PROBES

[ 15 MHz DUAL TRACE PORTABLE 0SCILLOSCOPE

Ideal for field/bench applications, this
scope can display up to 15 MHz signals,
Internal battery pack allows up to 2
hours operation on a single charge.
Features include ® built-in battery
charger ® 5X horizontal magnification
® high brightness CRT e front panel
trace rotator ® internal rechargeable
battery pack

2500 Portable Oscilloscope

44995

includes 2 high
qualily probes

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

FM
MINI

MIKE

A super high performance FM wire-
less mike kil' Transmits a stable
signal up to 300 yards with excep-
tional audio quality by means of its
built in electrel mike. Kit includes
case, mike, on-olf switch, antenna,
battery and super instructions. This
15 the finest unit available
FM-3 Kit

FM-3 Wired and Tested

514.95
19.95

Color Organ
See music come
alive! 3 different
lights flicker with
music. One light
each for, high,
mid-range and
lows. Each indi-
vidually adjust-
able and drivesup
to 300 W runs on
T10VAC.

Complete kit,

ML-1

$8.95

Video Medulsior Xit
Converts amy TV 1o wideo monitor Super
#able. junable over ch 4-8 Puns on -
15V accepls 310 video signal Best u
the market! Complete kit VD-1

Super Sleuth

Led Blinky Kit
A greal attention gel-
ter which alternately
flashes 2 jumbo LEDs.
Use for name badges,
butlons, warning
panel lights, anything!
Runs on 3 to 15 volts.
Complete kit, BL-1
52,85

A super sensitive ampli-
fier which will pick up a
pin drop at 15 feet! Great
for monitoring baby's
room or as general pur-
pose amplifier. Full 2W
rms output, runs on G to
15 wolts, uses 8-45 ohm
speaker.
Complete kil, BN-8
$5.95

CPO-1

Alarm. Audio Oscillator.

Runs on 3-12 Vde 1 wall out, 1 KHZ good lor EZPO.
.95

Complete kit

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breakihrough price. Fealures
3 frequency ranges each with pre amp * dual
selectabie gate hmes ® gate aclivity indicator »
S0mV @ 150 MHz typical sensitivity ® wide fre-
guency range * 1 ppm accuracy

s 1 1 9 9 wired includes

AC adapter
ST RIS i e pstes
BP-4nicAd PACK . .....ivorcuiarrrnassian. 595
CT-50 8 DIGIT 600 MHz
$16995
wired
CT-50 kit. ......i.. L $139.95
RA-1 receiver adapter k -..14.95

MINI-100 FREQUENCY COUNTER

Features and capabilities of couniers costing twice as much ®
compact ® high sensilivity ® low currenl drain ® very accurale =
leading zero blanking * field or shop use ® 1 MHz 1o 500 MHz
range * dicde protecied * 7 digit display

$Q995

BATTERY CHARGER NICAD BATTERIES
AND AC ADAPTER INCLUDED

CT-90 9 DIGIT 600 MHz
COUNTER

The most versalile for less than $300. Features 3
seleclable gate limes ® 9 digits # gate indicator
® display hold * 25mV @ 150 MHz typical sen-
stiivity ® 10 MHz timebase for WWV calibration
* 1 ppm accuracy

1499

5 wired includes

AC adapter

A T R e R e $129.95
ON-1.0.1 PPM oven limebase . -58.95
BP-4 nlcad pack . ... civeeiiviiisaeis e 1|
CT-125 9 DIGIT 1.2 GHz
COUNTER
$ 6 9 wired includes

1 9 5 AC adapler
B Bt i e sn s fhrn sy s aie pae s e s $8.95

FM Wireless Mike Kil

Tansmils up 1o 300' 10

any FM broadcast ra-

dio, uses any type of

mike. Runs on 3 1o 9V Type FM-2
has added sensitive mike preamp
stage
FM-1 Kit

$395 FM-ZKit $4.95

Whisper Light Kit

An interesling kit, small mike
picks up sounds and converls
them to light. The louder the
sound, the brighter the light
Includes mike, conlrals up lo
300 W, runs on 110 VAC
Complete kit, WL-1
56.95

Tone Decoder

A complete tone deco-

der on a single PC

board. Features: 400-

5000 Hz adjustable

range via 20 lurn pot, vollage regu-
lation, 567 |C. Useful for touch-
tone burst detection, FSK. etc.
Can also be used as a slable tone
encoder, Runs on 5 to 12 volis
Complete kit. TD-1

Universal Timer Kit
Provides ihe basic parts and PC
board required 1o provide a source
of precision liming and pulse
generation Uses 555 timer IC and

Mad Blaster Kit

Produces LOUD ear shattenng and
attention getting siren like sound.
Can supply up to 15 watls of

Siren Kil
Produces upward and downward
wail characteristic of a police
siren. 5 W peak audio outlpul, runs
on 3-15 volts. uses 3-45 ohm
speaker

includes a range of parts for mos! obnoxious audio. Runson 6-15VDC Complete kit, SM-3 5§2.95
timing needs
UT-5 Kit $5.95- [\ ME-1 I eialll PSSR e
men/montn accuracy T8-7 Kif $5.50
TB 7 Asay $5.95
30 Watt 2 mtr PWR AMP Power Supply Kit

Simple Class C power amp features 8 times power gain. 1 W

in for B out, 2 W in ftor 15 out, 4 W in for 30 oul. Max output
of 35 W, incredible value, complete with all paris, less case

and T-R relay.
PaA-1, 30 W pwr amp kit

TR-1, RF sensed T-R relay kit

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug
High impedance probe, light loading . . .

$2995
695

Complete triple regulated power
supply provides variable 6 to 18 volts
at 200 ma and +5 at 1 Amp. Excellen!
load regulation, good filtering and

small size. Less iransformers,
$§95

]
VISA
cz=—p

DM-700 DIGITAL MULTIMETER

Professional quality at a hobbyist price. Fea-
tures include 26 differen! ranges and 5 func-
tions = 3! digit, ¥ inch LED display * auto-

PR-2 COUNTER PREAMP

The PA-2 is ideal for measuring weak signals

maltic decimal placement ® automatc polarnity from 10 to 1,000 MHz ® llat 25 db gain * BNC
L connectors * great lor shifting AF « ideal
s 1 1 995.:':;:;.1‘:[“"“ receiver/TV prgnmp Hs ;
DEATIO it 16, SRR =T 599.95 s4 4 95 yiredinciudes
MP-1Drobe $8L... .. .0oooiuisiinsinenens 4.95 AC Sdapter
PR-2 kit ALY, 534,95

PS-2 AUDIO MULTIPLIER
The PS-2 is handy for high resolution audio PS-10B 1.5 GHz PRESCALER

s, I Up in fre- Extenas the range of your present counter to 1.5

quency ® great lor PL tone measurements
multiples by 10 or 100 * 0.01 Hz resolution &
built-in signal preamp/conditioner

s 4 9 Q5 wired
PRI s Tt

GHz » 2 siage preamp ® divide by 1000 circuil-
fy ® super sanaitive (50 mV ypical] ® BNC co

neciors @ 1 GHz in 1 MHr out ® drive any counter

PS 10-B Prescaler ... s7 995

wired includes AC sdapler

TERMS: » satislaction guaranteed = examine for 10 days; il not pleased. return in
original form for refund = add 6% for shipping and insurance to @ maximum of

.. % B.95
16.95

requires 63V (a1 Aand

PHONE ORDERS CALL

Low pass probe, audiouse .........

Direct probe, general purpose use

Tilt bail, for CT-70, 90, 125

.. 16.95

13.95
3.95

716-586-3950

TELEX 466735 RAMSEY CI

CIRCLE 70 ON FREE INFORMATION CARD

$10.00 = overseas add 15% for surface mail = COO add $2.50 (COD in USA only)
® grders under $15.00 add $1.50 = NY residents add 7
warranty on all kits = 1 year parls & labor warranty on all wired unils

ales lax = 90 day parts

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.

Penfield,

N.Y. 14626

9861 HdY
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NEW 12" GENERAL INSTRUMENT 500-B Bi-County Blvd.

DIAGONAL 58 Channel Remote {F;;:;ir;s;;f';aﬂ';""”f'

MUNITDR Controller LCC-58 President: Larry Steckler

Biasn Vice President: Cathy Steckler
: g{?ﬂr"lgflz:ﬁzm\reinz?plar 59095 ADVERTISING SALES 516-293-3000

® B0 characlers & 25 lines Amber

RADIO-ELECTRONICS

-
W

(516) 499-9500

Non-glare CRT 95.95) $75. blishe
6094 Jericho Tpke. bl s $ §75.95 V Arﬁ:e Fibprish
Commack, N.Y. 11725 HAYES e On/off fine tune advertising coordinator

WELLER Temperature
Controlled Soldering

Station !.. -~y

» Control Ranges 600 F. 700 F. 800 F

o Change temperature by simply
changing the heal sensing tip

o Sale for IC Soldering

o Storage Tray for extra tips and tip
cleaning sponge with receptacle

o Comes with V&~ screwdriver tip 700 F.

® 3 wire 4.5’ long cord

e 700 line resolution at center

$390.95

e Full or Half Duplex

= 300 BPS or up to 1200 BPS operation
o Auto Answer and Auto Dial
e Connects directly to telephone lines

Smaritmodem 1200

o Wireless
® Installs in minutes

PHILIPS REMOTE CABLE
CONVERTER

$121. gs .V\'

& Micro computer technlogy @ Ouartz

XCELITE

SGL WABER DATAGARD
Spike & Noise

Suppressor < %’

$37.95 NG

PROTECT YOUR COM-
PUTER WITH DATAGARD

Datagard DG115S provides a single-stage
spike filter and a single-stage noise filter
to protect against moderate and cala-
strophic spikes and virtually all unwanted
noise intereference coming through the
wall outlet

$33.00

Multipurpose fourteen piece nut
and screwdriver set.

controfled IC's lock in picture & prevent

dnft » 60 channel selection » Programmable
time on & off & 24 hour LED digital

clock e Favorite channel memory & recall pius
stan o Wireless hand held "infra-red”
transmitter system & Automatic fine
tune o Adaplable to any brand
television ® One year warranty service

Dealers Welcome

power needed.

RS232 TRANSMISSION
LINE TESTER

Features: ‘Male to Female connector for
gasy insertion into RS232 Line *Test 7
Lines (TD, RD, RTS, CIS, DSR, GO, DTR)
using LED's to indicate status of each
*Directly powered by R5232 Line no AC

0o 1o
00 1o

Store Hours:
Mon-Fri 9-6 Sat. 9:30-5
(516) 499-9500
TELEX: 551427 SPARTAN

CIRCLE 75 ON FREE INFORMATION CARD

Larry Steckler

Shelli Weinman
advertising associate
Lisa Strassman
credit manager
Donna Sala
credit associate
MNaomi Matten
advertising assistant

SALES OFFICES

EAST/SOUTHEAST

Stanley Levitan

Eastern Sales Manager
Radio-Electronics

500-B Bi-County Blvd.
Farmingdale, NY 11735
718-428-6037, 516-293-3000

MIDWEST/Texas/Arkansas/Okla.

Ralph Bergen

Midwest Sales Manager
Radio-Electronics

540 Frontage Road—Suite 339
Northfield, 1L 60093
312-446-1444

PACIFIC COAST/ Mountain States
Marvin Green

Pacific Sales Manager
Radio-Electronics

15335 Morrison St.—Suite 227
Sherman Oaks, CA 91403
818-986-2001



at Pomona knows about
‘Black Boxes”would filla book.

The Pomona Electronics diversified line of “Black Boxes” can qualify
hs a true success story. Acceptance by our customers has been nothing
short of overwhelming because they are so useful.
Design engineers have made their lives a little easier by using
em to permanently package—and shield—voltage dividers, passive
br active isolation or impedance-matching networks, attenuators
hnd other custom test circuits.
In our 1986 General Catalog you'll find almost 100 models
bf high quality “Black Boxes” in phenolic, glass filled nylon
and die-cast shielded metal; in an almost infinite selec-
ion of sizes and connector combinations to exactly i
Suit your needs. f ey R
Here's how to get your copy of our 1 o Ummen
eneral Catalog: Just circle the reader service 0 B
umber below: call us at (714) 623-3463; - =
ite us at ITT Pomona Electronics, a
division of ITT Corporation, 1500
ast Ninth Street, PO. Box 2767,
Pomona, California 91769.
Our products are available
hrough your favorite elec-
onics parts distributor.

ITT

Pomona Electronics

CIRCLE 101 ON FREE INFORMATION CARD




Model DCM-602

$6995

312 Digit Capacitance Meter

8 ranges with full scale values to 2000 uF
FEATURES e Broad test range - 1 pF to
2000 uF e LS| circuit provides high
reliability and durability ® Lower power
consumption e Crystal time base

* Protected from charged capacitors

¢ Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG.

Money orders, checks accepted. C.0.D.'s require 25% deposit.

Toll Free $251-500 $8.00
$501-750 $1050

800-645-9518 | - i
L $1,001-1500 $1650

260 Motor Parkway, Hauppauge, NY 1178 - . v

SCOPE 32 DIGIT LCD

MINI-METER

WITH THE

MAXI-SPECS

small enough to fit in your shirt pocket

m 0.5% DC accuracy
m 6 Functions, 19 Ranges
* DC Voltage, 0.1 mV to
1022\! EIDC Current, 0.1 uA
to ® Resistance, 0.1 ohm
ONLY Model | to2Mohm # Diode Test
DVM-630 « Battery Test

| ® Measures approx.
| 5x23% x74in.
Model CC-30 Deluxe ‘ m 300 hour battery life
m Automatic zero adjust
B Low battery indication
l m Test leads included

Zippered Carrying Case $4.50

SCOPE
HAND-HELD DIGITAL

CAPACITANCE

and

MULTIMETERS FlNee

M 0.5% DC Accuracy
MW Highest Quality i

B Highest
Performance

B Lowest Prices

Model DVM-634 Model DVM-638

$4875 $7995
o > b 2 Model DVM-636
unctions, 32 ranges. unctions, 38 ranges.

Transistor measurement Includes logic level detector, 562 75

included. audible visual continuity, !
capacitance and conductance 8 functions, 37 ranges.
measurement. Caf)%c:tgmce measurement

included.

312 Digital Multimeters

FEATURES » DC Voltage 100 uV - 1000 V » AC Voltage 100 uV - 750 V » AC/DC Current
200 uA - 10 Amps * Resistance 20 Megohms ¢ Capacitance (DVM 636/638) 1 pF - 20 uF
e Overload Protection ® Auto-decimal LCD readout # Polarity indication 300 hour
battery life with 9V transistor battery = Low battery indication

Service & Shipping Charge Schedule

. - : Continental U.S.A
X FOR ORDERS ADD

$25-5100 5450
$101-5250 56,00

T wiy a

r) Y $1,501-2000 . 52000
TEe i) ln.:’." Statg -144 $2,001 and Up 2500
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