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THE ANSWER
_ BY ANY MEASURE

Now! Get a best-seller from
the best name in scopes!

100 MHz dual
time base scope.
Easy-to-read CRT;
bright, full-sized
8x10 cm; 14 kv
accelerating
potential complete
with BEAM FIND,
separate A/B

dual intensity
controls, FOCUS
and TRACE
ROTATION.

Wide range verti-
cal sensitivity.
Choose from

2 mv/div (1x
probe) 1o 50 V/div
(10x probe);
color-keyed for 1x
and 10x probes;
variable control
increases scale
factor by 2.5101

Two 100 MHz,
high sensitivity
channels.3.5ns
risetime; dc to =
100 MHz band-
width from 5 V/div
to 5 mV/div;
extended sen-
sitivity of 2 mV/div
at = 90 MHz.

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div, B sweeps
from 50 ns/div

to 50 ms/div; vari-
able control for up
102.5t0 1 reduc-
tion and 10x
magnification for
sweeps to

5 ns/div.

Your order is toll-free!

With its 2200 scope line, Tek
tops them all in quality, perform-
ance and popular appeal! 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 $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.t Even at
these low prices, there's no

o GHZVOLTS/O | | & sae b SEC/DN

vas _-I‘;? L ;._'

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. Delayed sweep, too. All
scopes are UL Listed and CSA
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.

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-after-detay
modes; use B
TRIGGER SLOPE

to select transitions.

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
intensified by B.

- -
R
- -
e

1-800-426-2200

Direct orders include operator’s
manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

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

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

Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE

Copyright © 1984, Tektronix, Inc. All nights reserved. #TTA-439C. tPrice FO.B. Beaverton, OR. *3-year warranty includes CRT.
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Probably

the second
most importan
book you can
turn to for
guidance.

Electronics dealers and repair experts know
they can depend on Philips ECG® Replace-
ment Semis to fit and to work—reliably.
And they know they can depend on
the new ECG Semiconductor Master
Replacement Guide to save them
time, money and aggravation when \
ordering the parts they need.
545 pages. 3,100 ECG Semi-
conductor types. More than 700 \
new products including transient
voltage suppressors, micro- !e
processor. ICs, thermal cutoffs,
solid state relays and more.
It’s the only book of its
kind you'll ever need this
year, and you can get it
from your nearest ECG
distributor. Just call
1-800-225-8326 _
toll-free for his name
and phone number (in '
Massachusetts, call
1-617-890-6107).

If it's ECG,it fits. And it works.
PhilipseCG

A North American Philips Company

CIRCLE 47 ON FREE INFORMATION CARD 4
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Because they are built to last...

Global breadboarding sockets
are guaranteed for a lifetime.

For more than a decade, Global Specialties’solderless breadboarding has
set the standard for quality, durability and dependable performance. Now,
we offer a lifetime guarantee. If a Global breadboarding socket
fails to perform according to your needs, you merely return
it to Global Specialties. We will send you a replacement
free of charge. No questions asked.

This unconditional guarantee is offered because
our breadboarding sockets provide outstanding per-
formance, indefinitely. All of our sockets are made in
the United States in our own factory, employing the
latest equipment, manufacturing methods and quality
control procedures. Each socket and bus strip is mold-
ed of high quality plastic material to provide superior
strength and durability. Precision-formed contacts and
tie-points made from nickel-silver assure excellent
contact every time.

Seven sockets and three bus strips are included in our
QT Series. Our new UBS-100 and UBS-500 models and our
Experimentor line include socket and bus strip contact
arrangements in single modular breadboards.

The industry’s largest selection, unmatched _
quality and economy have earned Global solderless 4 #
breadboarding sockets the reputation for being |
number one with professionals, hobbyists and stu-
dents, Now, the unconditional lifetime guarantee is
your assurance that when you buy from Global you
receive maximum durability and trouble-free performance.
Unlike some manufacturers who require that you purchase by
mail, our nationwide network of distributors permits you to see
and inspect our products before you buy.

See your electronics distributor or for the name of

your local distributor, call our toll-free “Where To Buy”
number: 1-800-243-6077.

Introducing the UBS Series

Two new solderless bread-
boarding sockets have been
added to the Global line. The new
UBS-100 is now the largest socket
in the line, with 840 tie-points and
the smaller UBS-500 has 430 tie-

points. Each includes two rows of GLOBAL s PECIALTIES

bus strips on each side for power An Interplex Electronics Company

and ground connections and the 70 Fulton Terrace

UBS sockets are made of the New Haven, CT 06512-1819

highest grade plastic material to (202)22‘;'3103 TVix. e ok

i i i OTHER OFFI . San Francisco (415) 64 11,
/nsurg e r?SIStance L TWX: 910-372-7992; Europe: phone Saffron-Walden
warping and breaking. 0799-21682, TLX: 817477; Canada: Len Finkler

Limited, Downsview, Ontario.

CIRCLE 33 ON FREE INFORMATION CARD
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Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

AUGUST 1984 Vol. 55 No. 8

SPECIAL FEATURE

HUGO GERNSBACK: A MAN WITH VISION +

On the 100th anniversary of his birth, Radio-Electronics looks

back at the life of its founder. Robert A. W. Lowndes

BUILD THIS

41

57

COLOR-BAR GENERATOR

Turn your Atari 2600 into a color-bar generator with this novel

cartridge. Jerry Lawson and Dan McEiroy
INFRARED TRANSMITTER AND RECEIVER

This easy-to-build project lets you add remote control to just about

anything. Steven M. Margolin

TECHNOLOGY

44

49

VIDEO ELECTRONICS

Tomorrow's news and technology In this quickly changing industry.

David Lachenbruch
CURING STATIC ELECTRICITY

All about statlc electricity, and the ways that that dangerous

phenomenon can be controlled. Elliot S. Kanter
ELECTRONICS AND YOUR HEART

Learn about the heart, and the role electronics plays in that

wonder of blology. Ray Fish, Ph.D., M.D.

ON THE COVER

A color-bar generator is one of those
pieces of equipment that is needed
only occasionally. But when that de-
vice is needed, nothing else will do
in its place. That is, until now. This
month we present an inexpensive
alternative—a plug-in cartridge for
yaur Atari 2600 that generates calor
bars and other patterns required for
proper color-TV alignment. To learn
more about it, turn to page 41.

CIRCUITS AND
COMPONENTS

14

20

33

66

69

76

DESIGNER'S NOTEBOOK
One gate circuits. Robert Grossblatt

NEW IDEAS
An award-winning project from one of our readers.
DRAWING BOARD

Finishing up the sinewave generator. Robert Grossblatt

DESIGNING WITH LINEAR IC'S

Part 4. Differential and instrumentation amplifiers, and how to use

them. Joseph J. Carr
CMOS ANALOG SWITCHES

These IC's offer an elegant solution to what used to be a very

complicated problem. Robert Grossblatt
HOBBY CORNER

Some pointers on component specificatlons.
Earl “Doc” Savage, K4SDS

STATE OF SOLID STATE

A power-supply monitor. Robert F. Scott

VIDEO

86

86

SERVICE CLINIC
Fixing the tough ones. Jack Darr
SERVICE QUESTIONS

Radio-Electronics Service Editor solves technicians problems.

RADIJO

COMMUNICATIONS CORNER

A new era In personal communications. Herb Friedman

COMPUTERS

80

Following page 80

INTERFACING THE ZX-81

Part 2. This month we look at the software needed to control the

interface. Neal Bungard
COMPUTER CORNER

A look at the MTX512. Lou Frenzel
COMPUTER DIGEST

A look at IBM compatibility, diagnostic software for disk drives,

and lots more!

EQUIPMENT 21 Iwatsu SS-5702 Dual-Trace Oscilloscope
REPORTS 30 Regency Model Z30 Programmable Scanner
32 B&K Model 1851 Frequency Counter
DEPARTMENTS 12 Advertising and Sales Offices 90 Market Center
112 Advertising Index 37 New Products
113 Free Information Card 6 What's News
15 Letters

INFRARED COMMUNICATIONS is used these
days in a wide variety of a remote-control ap-
plications. This month we'll show you how you
can add remote control to just about anything by
building an infrared transmitter/receiver pair.
The story starts on page 57.

COMING NEXT MONTH
On Sale August 21

e Sonic Motion Detector. It uses
sound to detect motion. Great for
use with a burglar alarm.

e Electronics Measurements in
Medicine. A look at the electronic
instruments used to monitor our
health.

e What’s New in Batteries. A look
at the current state-of-the-art.

® And iots more!

Radio-Electronics, {ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York. NY 10003. Second-Class Postage Pald at New
York, N.Y. and additional mailing otfices. One-year subscrlp-
tion rate: U.S.A and U.S. possessions, $14.97. Canada.
$17.97. Other countries, $22.47 (cash orders only. payable in
U.S.A. currency). Single coples $1.75. & 1984 by Gernsback
Publications, Inc. Your Own Computer. Your Own Software.
Computer Digest, and Receiving Satelllte Television are reg-
istered trademarks. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send acdress changes to RADIO-
ELECTRONICS, Subscription Dept., Box 2520. Boulder, CO
80322.

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

As a service to readers, Radio-Electronlcs publishes available plans or information relating to newsworthy products, techniques and scientific and technol

ical developments. Because of possible

variances in the quality and condition of materials and workmanship used by readers. Radio-Electronlcs disclaims any responsibillty for the safe and pvope??unctioning of reader-bulft projects based
upon or trom plans or information published in this magazine.
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& RADIO-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

STEREO TV

Sets designed for the new Multichanne! Television Sound (MTS) are beginning to arrive, well
in advance of any substantial amount of MTS broadcasting. The new audio system, called
BTSC (after the ElA's Broadcast Television System Committee, which selected the stan-
dards), permits broadcasting in stereophonic sound, as well as on a Separate Audioc Program
(SAP) channel. The mono SAP channel may be broadcast at the same time that stereo is
being transmitted on the main channel. One of the first uses for the SAP channel may be to
supply sound in a second language.

Sound was an important feature in the 1985-mode! TV set introductions. RCA introduced 18
TV sets—fifteen 25-inch models and three projection sets—with stereo-sound systems and
built-in multichannel tuning, capable of receiving stereo sound or the separate channel. They
are relatively high-priced sets, starting at more than $1000. RCA says muiltichannel sound
tuning adds $50 to $75 to the price of the set. Zenith chose a different approach. Although it
introduced only two sets with built-in MTS, 20 of its new models—all of its sets with stereo
amplitiers—are consumer adaptible with the addition of a special converter (see photo). The
converter contains a 2-watt-per-channel stereo amplifier and can utilize the TV set's speakers,
external speakers, or an external audio amplifier. The converter is controlled by the TV set's
remote control. When stereo and/or a SAP soundtrack is being transmitted, the audio system
in the converter takes over for the sets amplifier. Zenith's converter-amplifier carries a
suggested list price of $179.95.

General Electric also has a converter, or adaptor, which is easily attached to the back of
eight TV models in both its 1984 and 1985 lines. Those sets have much of the stereo circuitry
built in, along with the needed pilot lights to show when a stereo or SAP program is being
transmitted. GE's adaptor will sell for less than ‘$100. Panasonic and Quasar both have
introduced a few high-priced MTS models, as well as relatively low-priced 19-inch monophonic
sets designed to receive the SAP and the main channel, for bilingual listening. Zenith
introduced SAP sets in both 13- and 19-inch sizes. In addition to its consumer-convertible sets,
Zenith says more than 3,000,000 of its sets produced since late 1981 may be quickly adapted
to multichannel sound by a service technician.

MTS broadcasting may be much slower in coming than MTS sets. TV stations must modity
their transmitters and add other special equipment. It's doubtful that there’ll be much MTS
broadcasting before mid-1985.

POLAROID GOES
VIDEO

Like its competitor Eastman Kodak, Polaroid has announced it will introduce a combination
video camera-recorder that. uses the new 8mm videocassete later this year. The 8mm
cassette is about the size of a standard audio cassette and can record for up to 90 minutes.
Polaroid's camcorder will be made for them by Toshiba, while Kodak's will be built by
Matsushita (which also will make a similar unit for GE). The Polaroid unit, unlike Kodak's, uses
a CCD solid-state pickup in place of a tube, and has an optical viewfinder in place of an
electronic one. As a result, Polaroid’'s camcorder weighs less than four pounds, making it the
lighest such combination announced to date. Kodak's model weighs nearly six pounds.
Kodak's camcorder is due late this summer, Polaroid’s before year's end. R-E
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DC to 40 MHz,

&y 0“ 1 ' 1mV/div, dual-trace,
—— LA R ] DC off;et ?unction V-1050
_ I $ 95
sg0ge=  *1,249
V-222 V-222 499 4
e ———— DC to 20 MHz, e

100 MHz Quad Trace
w/delay sweep

vasor 909

60 MHz Dual Trace
w/delay sweep

1mV/div, dual-trace,
DC off. func., Alt.
magnify function

vore A39%

DC to 20 MHz,
1mV/div, dual-trace

HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

ALL FEATURE 6" RECTANGULAR CRT
Full 2 year parts & labor warranty.

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL U.S.

¢ 0.3% Accuracy

¢ Manual or
Autorange

¢ 10A + mA Range
* Beeper

e “Touch-Hold”
Function

129"

* 0.5% Accuracy

77

e Analog Display ¢ Rotary Knob ¢ Volts AC &

DC ¢ Resistance to e 32 M{Qle 10 Amps ® Diode
Test 3200 Counts ¢ Fast Autoranging ¢ Function
Annunciators in Display e Power-Up Self Test

e 2000 + Hour Battery Life w/ Power Down ‘“‘Sleep
Mode” e New Test Leads e VDE & UL Approval

‘85%

| $g Q0

o Xlatnual or
utorange 73
WE CARRY A FULL  * 10A + 300 mA 75
LINE OF FLUKE Range ¢ 0.7% Accuracy
MULTI-METERS. * Beeper ' e Autorange Only
IN STOCK NOW e 10 Amp Only
33 T LINE THE TEST EQUIPMENT SPECIALISTS
oLL FREE HO 047 4
= 800-22% ADVANC
212-730-7030
st ansmesr e om o IELIEC TIRONIC
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WHAI’S NEWS

FCC approves system of
veritying commercials

The FCC has approved an ap-
plication by the Audicom Corp. of
New York, NY, for transmitting tele-
vision and radio commercials so
encoded that the identity, source,
and time of any such transmission
can be known. The decoded infor-
mation is automatically transmitted
to a central computer for immedi-
ate and continued access by users
of the system. The encoding uses
inaudible signals placed in the
soundtracks of tapes, film, qr other
recordings.

The system is expected to
provide advertisers with indisputa-
ble proof that what they paid for
actually ran as ordered. It should
eliminate guesswork and time-
consuming verification pro-
cedures—problems that have long
hampered advertisers and broad-
casters' accountability efforts.

Besides advertising, the new
system has applications in
monitoring the use of copyright

and syndicated materials, and in
efforts to combat piracy of tapes or
other recordings.

Automatic test system
includes analysis

A new GE software package,
known as Test Manager, or TMGR,
makes it possible to automate al-
most completely the testing of
many types of heavy industrial
equipment.

Automatic test equipment is
widely used in the field today. But
the usual type simply acquires
data, which then must be analyzed
and acted on by the technician.
TMGR handles the routine tests—
it issues orders to call up remotely
operated sensors and retrieves
stores, and displays data from
them.

But unlike older systems, TMGR
performs detailed engineering
analyses on the data it receives—
while the test is still going on. A
test engineer gets performance re-
sults immediately—not after days

GE SYS EMS ANALYST Michael Foley prepares a large compressor for per-

tormance tests at GE's Fitchburg, MA, Turbine and Compressor Department.
The new software program analyzes the data as it is being coliected, thus
avoiding the days or even weeks of tedious calculations that might otherwise

be required.

or even weeks of calculation from
the raw data.

Muitiple-picture TV
proposed at conference

A method of viewing several pic-
tures on the same TV screen at the
same time was proposed at the
18th annual Society of Motion Pic-
tures and Television Engineers
(SMPTE) winter meeting by
Joseph S. Nadan, of Philips Labo-
ratories.

That is made possible by a new
integrated-circuit development by
N.V. Philips of the Netherlands.
Called an integrated circuit frame-
store charge-coupled-device, it
adds memory to the receiver.

The multiple picture-in-picture
(MPIP) would allow a viewer to see
nine channels at a time on the TV
screen. Or he could pull up one
station as the “main” program and
monitor three others in a strip on
the side of the screen. Likewise, he
could fill the screen with one pic-
ture, leaving only one small box in
an upper corner of the screen to
monitor another station. By press-
ing a button, the small screen
could become the larger one, and
vice versa.

New AM stereo adapter
receives “All-Four”

Kahn Consumer Products, inc.,
ot Garden City, NY, has made
agreements with several AM-ster-
eo broadcasters to purchase and
promote a new AM-stereo adapter.
The adapter will make any car ra-
dio that receives only the Motorola
AM-stereo system able to receive
AM-stereo broadcasts from all four
of the FCC-accepted AM stereo
systems.

A Kahn spokesman said that the
new product was developed to sat-
isfy consumer demand, as well as
to block Motorola’s efforts to mon-
opolize the AM-stereo market by
capitalizing on Motorola's long-
standing relationships in Detroit.

The new adapter is named the
“All-Four” to indicate that it will con-
vert single-system Motorola re-
ceivers to all-system stereo recep-
tion. In quantities of 1,000 it is
expected that the "All-Four” can be
delivered at a price not exceeding
$6.50.

US-Israel grants
for joint research

The governing board of the US-
Israel Binational Industrial Re-
search and Development (BIRD)
Foundation has approved funds for
eight research projects to be un-
dertaken jointly by private com-
panies from each country, reports
the Department of Commerce.

The eight projects, valued at ap-
proximately $8.5 million, include
development of improved, high-
speed micro-electronic signal pro-
cessors; an advanced voice-tele-
phone message system; a com-
puterized comprehensive training
program for use in electronics lab-
oratories; a comprehensive soft-
ware application package for
industrial organizations; video
mapping systems,; a polymer
heart-valve prosthesis; a diag-
nostic system for the detection of
parasitic diseases, and finally a
management software system for
the printing industry.

New products from
space research program

A long-range basic research
program aimed at making products
that cannot be produced on Earth
was announced 'jointly by James
Beggs, administrator of the Nation-
al Aeronautics and Space Admin-
istration, and Louis W. Lehr,
chairman and chief executive of-
ficer of 3M. The first efforts will be
directed toward advancing the
state of the art in processing
organic materials in a low-gravity
and high-vacuum environment.

The first actual space experi-
ments, which could occur as early
as this month, will investigate the
prospects for growing crystals from
organic materials that cannot be
crystallized on Earth because of
gravity, and development of thin
films with novel properties.

Answers will be sought in three
areas of research, says a 3M
spokesman: “The effects of gravity
and high vacuum on materiais pro-
cesses we know we can do
on Earth; processes we know we
can't do, and some 3M proprietary
technologies.” The results could
have applications in a wide range
of fields.

continued on page 12
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The West Coast Alternative!

FRIENDLY SERVICE — KNOWLEDGEABLE AND COURTEOUS SALES PEOPLE

HITACHI

Hitachi Dershi,Ltd.

60MHz
TRIPLE TRACE

RHHITYSSAF List Price: $1195.00

$985

20 MHz
DUAL TRAGE

e’s"“ @

‘z‘;ﬁ 100 MHz
#» quap TRACE

IHHITVIIJSIJF List Price: $1595.00

$1279

40 MHz
DUAL TRAGE

RHHITYA22 List Price. $885.00 RHHITY222 List Price: $695.00

$649 $545

BTy S NASCAN “:1‘, <,
%

100 MHz somMHz 4P

8 TRACE ““gUAD TRAGE

KHBKPIS90P List Price:$1995.00 S70P List Price:$1395.00

$1645 $1145

60 MHz 40 MHz
TRIPLE TRACE DUAL TRACE

AHBXP1580P List Price: $1150.00 RHBXP1540P List Price: $950.00

$1045  $795

FELUKE] DIGITAL MULTIMETERS

from PRIORITY ONE ELECTRONICS
YOUR AUTHORIZED FLUKE
INDUSTRIAL DISTRIBUTOR

P5o SERIES 70

Y \* Autoranging

“’09 3% Digh With Analog Bar Graph

® Full 3200 count instead of the normal 2000
@ ULTRA-Fast analog bar graph

® Beeper included in the 75 & 77

® True touch and hoid on the 77

RHFLU73 RHFLUT5 RHFLUT7
7% accur. 5% accur. 3% accur.
885 899 S129
RMFLUCT0  Custom Holster (included w/FLU74) 8 ©.00

8 .00

RNFLUCT1  Soft Viny! Case

8060 SERIES

4'2 Digit .05% DMM

® True RAMS @ dBm range (8060 only)

® Reiative reference and continuity test

® 01 to 200KHz frequency range (8060 only)
® (Conductance range @ One year warranty!

RHFLUBOBOA RHFLUB0G2A
w/Freq and Continuity Test 4% Digit 05% DMM
$349 S$279

RNFLUABT 115V AC adaptor/Battery Eliminator 8 20.00
RHFLUB0JIO 10A Current shunt 8 30.00
RHFLUCOO Vinyl carrying case 8 10.00

A PRECISION

Signal & Pulse Generators:

Part Numbar Dasc Ust Prica OUR PRICE
AHBKP3010 1 MHz Function Generator $229.00 8189.95
AHBKP3015 200 KHz Sweep/Function Generater  $28100  82285.00
AHBKP3020 2 MHz Sweep/Function with Pulse  $394.00 83190.95
RHBKP3025 5 MHz Sweep/Function Generafor ~ $468.00 8369.00
AHBKPI030 5 MHz Sweep/Funct Lin/Log Sweep $671.00 8549.00
RHBKP3300 5 MHz Pulse w/Pulse Burst $390.00 8298.00
Frequency Counters:
RHBKP1805 80 MHz Frequency Counter 529000 8229.00
RHBKP1822 175 MHz Frequency Counter $450.00 8328.00
RHBKPISSI 520 MHz Frequency Counter $575.00 8459.00
RHBKP1855 1.2 GHz Frequency Counter $750.00 85990.00
GSC LP-1 'AS $50.00
LOGIC PRODE NEW LOW
50 nS Response time PRICE:

With Pulse and
Memory Modes!

$19.95

RHGSCLP?

PRIORITY ONE ELECTRONICS
e Ng Ave, Chatsworth, CA 931

Terms: {Check, VISA. MasterCard or Money Order). Minimum Order Is $15.00. CA residents add 6%% sales tax
Prices vahd through August 31, 1984. Pre-Paid Orders — Shipping and Insurance {48 States):

$0 to $500 $ 450 -
VISA $500 to t000 $10.00 ‘MasterCard
e $1000 and up $15.00

Credit Card Orders Will Be Charged Appropnate Freight

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (818) 709-5111

CIRCLF 2n ON FRFF INFORMATION CARD
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Wouldn't you like to have a
new skill you could call your own?
Learn TV, audio, and video servicing
with at-home training from NRI.
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You can learn to service and
repair TVs, stereos, electronic
musical instruments and ampli-
fiers, car and portable radios,
record and tape decks, videocas-
sette recorders and disc players,
almost any kind of electronic
equipment on the market. And
you can learn to do it at home,
in your spare time, without quit-
ting your job or wasting time
and gasoline on night school.
NRI will train you, as it has over
a million and a quarter others,
with effective methods proven
over 69 successful years.

Hands-On Training

NRI training is practical train-
ing all the way. Throughout your
course, you'll perform hands-on
experience projects that make
theory come to life and give you
real understanding.

Includes Both 25" TV
And VCR, Plus DMM
And More

As part of your training, you'll
build your own 25" Heath/
Zenith color TV, a state-of-the-
art unit with infrared remote
tuning, programmable channel
selection, and the incredible
space phone for remote calling.
You also get a front-loading,
remote-controlled videocassette
recorder to play your video-
taped lessons and learn about
servicing this complex instru-
ment.

Practical training on a real state-of-the-art TV,
VCRor stereo, using professional equipment

You'll learn troubleshooting
techniques using a professional
3Y4-digit digital multimeter.
You'll use it when assembling
your TV to check demonstration
circuits you build on the NRI
Discovery Lab, and in your pro-
fessional work. It's the equip-
ment and training you need for
success.

Exclusive NRI Training
On Videotape

In addition to profusely illus-
trated lessons, you get NRI Ac-
tion Videocassettes . .. video-
taped lessons that show you
graphic presentations of elec-
tronic systems, vivid closeups of
servicing techniques and profes-
sional “shortcuts” to study and
replay as often as you want.

Training For Success

NRI not only prepares you to
become a top technician, we get
you ready for independence.
NRI Video/Audio servicing gives
you a great new way to earn

WWW americanradiohistorv com

extra money doing part-time
servicing for appliance and de-
partment stores—building a
good-paying, new career with an
electronics firm . . . or even
starting your own business. You
can start small, even part-time in
your basement or garage, make
the most of your opportunities
to grow into a successful busi-
nessman.

Free Catalog . . . Mail
Card Today

Send the postage-paid card for
our free 104-page color catalog
describing our courses in full,
showing all equipment, lesson
outlines, and career opportuni-
ties. It also shows other exciting
courses like Microcomputers,
Electronics Design, Industrial
Electronics, Digital Electronics,
and more. Mail the postage-paid
card today for your copy. And

see how you can make

of your talent. If card has been
removed, please write to:

N‘ i\ McGraw-Hill Continuing

| = 4 Education Center
i:N . 3939 Wisconsin Avenue
Washington, DC 20016

NRI Schools of
Electronics

We'll give you tomorrow.
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WHAI’S NEWS

continued from page 6

Remote-controlled VCR
programs a year ahead

RCA has introduced a video cas-
sette recorder that uses a remote-
control unit to pre-program as
many as eight programs up to a
year in advance. The new
VKP900s wiretess infrared remote
control also activates alpha-
numeric graphic displays on the
TV screen to guide the user step-
by-step through the programming
sequence, with a screened request
for each instruction as needed.

To start programming, the user
pushes the PROGRAM button on his
remote control and a “menu” ap-
pears on the TV screen: 1. Clock
Set; 2. Normal Program; 3. Daily
Program; 4. Weekly Program; 5.
Program review.

Button 1 enables the viewer to
set the clock and indicate AM or
PM, day, month, and year, in re-
sponse to requests for each piece
of information. Button 2 is pressed
to record a one-time program. The
on-screen graphics ask first for the
channel desired, and whether AM
or PM, then for the time to start and
to stop recording, and finally the
date. Buttons 3 and 4 will bring
forth the same queries, and the
programs listed will then be record-
ed daily or weekly. The same steps
can be repeated for seven more
programs.

To review what has been pro-
grammed, press button 5, and the
screen displays each program in

storage, pausing about ten sec-
onds for each. Pressing the cLEAR
button erases the program dis-
played at the moment.

Other features of the VKP900
include 133-channel capability, a
five-head record/playback system
with “field still” special effects, ex-
press recording (XPR), and stereo
recording/playback with high-fre-
quency noise reduction. The unit
has a suggested list price of
$1,295.

New device dissipates
charges on spacecraft

Hughes Research Labs is build-
ing for the U.S. Air Force a system
designed to overcome the problem
of electrical buildup on a space ve-
hicle. Called the Flight Model Con-
trol System, it uses a self-
contained plasma source to dissi-
pate charges on the spacecraft
surface to the surrounding space
plasma, eliminating destructive
arcing from charged surfaces.

The system includes three types
of charging sensors, a plasma
source, and a microprocessor-
based controller.

The sensors are a proton elec-
trostatic analyzer, two side-by-side
surface-potential monitors, and a
transient pulse monitor. Those, re-
spectively, detect absolute charg-
ing (relative to space), differential
charging (relative to the spacecraft
ground), and pulses generated as
arcing begins.

The plasma source establishes
a dilute plasma cloud of low-ener-
gy electrons and ions near the
spacecraft surface. The ions in the
plasma transport electrons
through space to neutralize charge
imbalance, thus preventing high-
potential buildups.

The controller interprets the sen-
sor outputs, determines if and
when charging is occurring, and
controls the discharge device. it
will include software that can be
altered from the ground in order to
permit in-space refinement of the
charge detection and neutraliza-
tion operation.

World’s fastest IC’s
use gallium arsenide

Two new digital integrated cir-
cuits, a universal shift register, and
a binary counter, have been intro-
duced by Harris Microwave Semi-
conductor Co., of Meibourne, FL.
Based on gallium arsenide (GaAs)
technology, they operate at five
times the speed of the fastest sil-
icon-based integrated circuits
available today.

The speed and miniaturization
characteristics of the two new
products are particularly applica-
ble in very-high-speed signal pro-
cessing, test instrumentation,
computing, and telecommunica-
tions applications.

1,000 charge cycles
in carbon-lithium cell

Matsushita Electric of Osaka,
Japan, has developed a new 3-volt
carbon-lithium battery which as-
sures at least 1,000 charge-dis-
charge cycles. Mass production is
scheduled for late 1984.

The new battery uses activated
charcoal for its positive electrode
and lithium for the negative one. It
uses a non-aqueous organic elec-
trolytic solution. A special metal
material, coupled with lithium,
forms the negative electrode. The
new metal absorbs lithium when
charging, to form an alloy, and
ionizes lithium when discharging.

The new coin-type battery,
R2020, is 20-mm in diameter and

RADIO-ELECTRONICS

2.0-mm thick. Output voltage is 3,
in contrast to lead or nickel-cad-
mium types, whose output has
been limited to 2 volts. R-E

THE RCA VKP900 REMOTE-CONTROLLED VCR. The viewer is using her unit
to review the programs stored in the memory. The alphanumeric display also
assisfs the viewer in setting the equipment to record one-time daily, or weekiy
programs.

-
N

www americanradiohistorv com

A
GERNSBACK
PUBLICATION

Hugo Gernsback (1884-1967) founder

M. Harvey Gernsback, editor-in-chiet

Larry Steckler, CET, publisher

Arthur Kleiman, editor

Carl Laron, WB2SLR, associate editor

Brian C. Fehton, assistant technical
editor

Robert A. Young, assistant editor

Jack Darr, CET, service editor

Robert F. Scott, semiconductor editor

Herb Friedman, communications
editor

Earl “Doc” Savage, K4SDS, hobby
editor

Gary H. Arlen, contributing editor

David Lachenbruch, contributing
editor -

Lou Frenzel, contributing editor

Ruby M. Yee, production manager

Robert A. W. Lowndes, production
associate

Dianne Osias, production assistant

Karen Tucker, production assistant

Jacqueline Weaver, circulation director

Arline R. Fishman, advertising
coordinator

Cover photo by Robert Lewis
Radio-Electronics is Indexed In
Applied Science & Technology Index
and Readers Guide to Periodical Liter-
ature.

Gernsback Publications, Inc.

200 Park Ave. South

New York, NY 10003

Chalrman of the Board
M. Harvey Gernsback

President; Larry Steckler

ADVERTISING SALES 212-777-6400

Larry Steckler
Publisher

EAST/SOUTHEAST

Stanley Levitan
Radio-Electronics
200 Park Ave. South
New York, NY 10003
212-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Radio-Electronics

540 Frontage Road—Suite 325
Northfield, lllinois 60093
312-446-1444

PACIFIC COAST
Mountain States
Marvin Green

Radio-Electronics
15335 Morrison St., Suite 227
Sherman QOaks, CA 91403

818-986-2001




Quality Paperbacks at Affordable Prices

Electronics Paperback Books

30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whenever possI-
bie the same parts are
used in several pro-
jects Even @ first-ime
buider can complete
these circuits

. HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps you
troubleshoot and repair
home-built Projects of
every description

MINI-MATAEX
BOARD PROJECTS.
$5.00. A vanety o pro-
jects that can all be
Duilt PO a mi-matmx
board that has 10 strips
and 1s 24 holes long

IC Prajects
for Beginners

MODERN OP-AMP
PROJECTS. $5.00.
Wude range of special-
1zed op-amp CIrcuits -
cluding lo-noise. io-
distortion. ulira-m input
impedance. etc

MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 fairly simple
projects that can all be
built on & single
printed-Circurt board. All
are powered by a 9V
batiery.

IC PROJECTS
FOR BEGINNERS.
00.

[ ART OF PRO-
GRAMMING THE 16K
ZX81. $6.25. Topics in-
clude full screen, scroil-
ing. PEEK & POKE.
plus actuai working
programs

THE 6809 COM-
PANION. $5.00. Writ-
ten lor the average
assembly language
programmer. A discus:
son of 6809 features &
relerence work tor the
6809 programmer

7] PRACTICAL COM-
PUTER EX-

digr
tal and inear IC s are
used to assembie thns.
selection of circuits in-
tended for the be-
ginner

TS. $4.50.
Fills 1n background fo
microprocessar by con-
structing typical Compu-
ter circuits using dis
crete logic components

ART OF PRO-
GRAMMING THE 1K
ZX81. $5.00. How to
use the features ol the
ZXB1 in programs that
1 the 1K machine and
are shi fun to use.

| INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
On authof's own exper:-
ence in learning BASIC
and heiping others to
leam 10 program

] A MICROPROCES-
SOR PAIMER. $4.50.
Painiess approach 10
computing for the be-
ginner. Siep-by-step
expiains computer op-
erabons and assembly

THE PRE-
COMPUTER 80OK.
$5.00. Aimed at the
absolute beginner with
no knowledge of com-
puters. A non-technical
discussion that helps
you enter the computer
world painiessly.

- .
=i
|

AN INTRODUC-
TION TO VIDEQ.
$5.00. Perlect lor the
person just about 1o
buy 8 VCR. Discusses
pros & cons of the var:
1ous formats; viceo
aiscs: wdeotext, 1ape
copyng and more.

[0 BASIC & PASCAL.
$4.00. Takes BASIC &
Pascat and deveiops
programs in both jan-
quages simultaneously.

. FIRST BOOK OF
TRANSISTCR EQUIV-
ALENTS. & SUB-
STITUTES. $3.75.

PRAACTICAL COM-
PUTER EX-
PERIMENTS. 34.50.

ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.

.50.

| ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

POWER SUPPLY
PROJECTS. $4.50
Contains gesigns and
construction details tor
almost any power sup-
ply the expermente s
ukely 10 need.

REMOTE CON-
TROL PROJECTS.
$5.00. Radw-contro
mirared, visibie ight. &
ultrasonic systems are
ali inciuded. aiong with
methoas of applying
them

ELECTRONIC
TEST EQUIPMENT
CONSTRAUCTION.
$4.50. Construction de-
t@ils ot a wide range of
test equipment the ex-
penmenter can buid at
home.

ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple circurts that
have NUMerous ap-
plicanons around the
home.

ELECTAONIC TIM-
ER PROJECTS. $5.00.

ing circuits lor
aimost any application
the expenmenter might
nead. A mos! vaiuable
reterence.

COUNTER DRIVER
& NUMERICAL-
OISPLAY PROJECTS.
$4.50. Features ap-
Plications & projects.
usINg vanous types of
numencal-cisplay de-
vices

‘--------------_-------1

[ PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. $7.50. A basic
relerence work that
bnages the gap be-
tween complicated
technical theory & cut
and tne¢ methods

INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps
you find substitutes for
the many difterent
types of semiconductur
@odes in use loday.

[[] INTERNATIONAL
TRANSISTOR EQUIV-
ALENTS GUIDE.
$7.50. Products of
more than 100 man-
utacturers are listed &
cross-referenced with
possible replacements

HOW TO MAKE
WALKIE TALKIES.
$5.00. Describes equip
ment for low-power
handheld operation.
112 pages of must
reading 10r the dedi-
cated expenmenter.

[ ELECTRONIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Prasents lormu-
\ae data. methods ol
caiculanon, conversion
factors & more from the
view of the calculator
user

[C] LINEAR IC EQUIY-
ALENTS AND PIN
CONNECTIONS. $8.25.
Shows equivalents & pin
connections of & popular
user-onented seiection ol
inear ICs

PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 1.
$5.00. Al electronics
circufts consist of sim-
pe buikchng biocks.
When you know how 10
make the blocks you
can easity create your
Own projects

[) SPECIAL OFFER Book 1 &

o e T

) PAACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 2.
$5.00. Circuits that pro-
cess signals Combines.
with those in Book 1

Book 2

PRACTICAL ELECTRONIC BUILDING BLOCKS.
$9.00. Shipping Included. Save $1.75

[] RADIO CONTROL
FOR BEGINNERS.

~ ELECTRONIC
GAMES $4.50,

~| SINGLE IC PRO-
JECTS. $4.25

1 RADIO CIRCUITS
USING IC'S. $4.50.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

ELECTRONIC
MUSIC PROJECTS.
$4.50.

[ POPULAR ELEC-
TRONIC PROJECTS
$3.75.

PROJECTS IN
OPTO-ELECTRONICS.
$5.00.

] ANTENNA PRO-
JECTS. $5.00. Covers
practical antenna de-
SKgNs InCluding active.
loop & fernle types that
are easy & inexpensive
10 build.

] RADIO STATIONS
GUIDE. $4.75. Com-
prenensive listing of
transrulters around the
world. Presents ioca-
ton. frequency, power.

LONG DISTANCE
TV RECEPTION
(TVOX) FOR THE EN-
THUSIAST. $5.00.
Practical & au-

An Int oduciion

o
Ratio OXmg

€8 PROJECTS.
$5.00. A number of
useful and interesting
designs for CB
accessones Speech
processor, interference
fiter & more

CRYSTAL SET
CONSTRUCTION.
$4.50. Packed full of
‘easy 10 duplcate de-
s5igns lor crystal 18cH0
recenvers

AN INTRODUC-
TION TO RADIO DX-
ING. $5.00. Listen, In
your home, 10 broad
casts originating

10 This unusual aspect
ol electronics.

al of miles
away. Tells how you
cando t

THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. Alt
he fundamental theory
needed to lead 10 a tull
understanaing of the
simple electronic ciicut
ana its components.

ALTERNATING

URRENT THEORY.
$5.78. Anernating cur-
rent theory without
which there can be no
comprehension of
speech, musk, rado
or Televison,

MICROPROCESS-
ING SYSTEM & CIR-
CUITS. $7.50. A truly
comprenensive guide
10 all of the elemenis of
a MICroprocessing
system

] SEMICONDUCTOR
TECHNCLOGY. $5.75.
Everything you always
needed 10 know about
20Ud-31ate dewices in
one volume.

~ COMMUNICATIONS.
§7.50. Covers most
modern communication
systems. Line, micro-
wave, submarine, sal-
elute. digat multipiex,
rac & lelegraphy.

Tl FIRST BOOK OF
MI-FI SPEAKER EN-
CLOSURES. $4.50.

]-SOLID STATE
NOVELTY CIRCUITS.
$3.50.

| 28 TESTED TRAN-
SISTOR PROJECTS.
$4.25.

r------F-------

Number of books ordered D

Total Price of Books .............

Sales Tax (NY State ReSIdents) ...........cccccooeriiiiiiiciiiiiiccci

Shipping (75¢ 1st two books, 30¢ ea additional)
TOTAL ENCLOSED ..

ELECTRONIC TECHNOLOGY TODAY INC. RE 8/84
P.O. Box 240, Massapequa Park, NY 11762
Name
..... $
Address. _
City. State. 2IP.

------------------------------------------------J
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DESIGNER’S NOTEBOOK

Single-gate circuits
ROBERT GROSSBLATT

WHENEVER MOST OF US THINK ABOUT CIR-
cuit-design shortcuts or tricks to make life
casier. it usually involves taking a handful
of familiar circuit elements and using
them in a way nor mentioned in the data
books. Plenty of brainwork goes into sav-
ing time and energy and. of course, com-
ponent cost. In general, the slicker the
trick. the simpler the design and the great-
er the savings. This month we’re going to
look at the simplest design you can possi-
bly have—one gate!

For the purpose of this discussion we'll
be looking at an exclusive-oOr (x0Rr) gate.
You can use the 4070 CMOS version or, if
you're into TTL design, you can pick any
of the 7486 family. The xor gate is a
really usetul device when you re thinking
about a one-gate design. But, just how
much can vou do with a single gate? Well,
let’s see.

A A

INPUTS { ‘;:IDC___O OUTPUT H
B

H

L

L

FIG. 1

/A R

CLOCK 1 1K
CLOCK 2
LED? <k

FIG. 2

+V

/}4 R1 T
CLOCK 1 w
CLOCK 2
LED!
FIG. 3

Exclusive-or circuits

Figure | shows the symbol for the xor
gate along with its truth table. The truth
table shows that its output is low whenever
both inputs are the same. and high if the
mputs are ditterent. (That’s an imporntant
characteristic, as we shall soon see.) The
most immediate use for that truth table is
to build the world’s cheapest phase detec-
tor. All we have 1o do is route the two
signals in question to the inputs of the gate
and hang an LED on the output. Two
possible layouts are shown in Figs. 2 and
3. The Fig. 2 circuit shows an xor gate

with its out being ted to an LED and
resistor in series.

The LED’s cathode is tied to ground
through the resistor. When the two inputs
are equal (both high or both low), the
output of the gate is low. On the other
hand. when the inputs are out of phase
(one high and one low). the gate outputs a
high. That tforward-biases the LED, thus
causing it to light. Now, if we turn LED
around and connect its cathode to +V, as
shown in Fig. 3. it will light when the
mputs are in phase. What could simpler?

Another possibtlity is shown in Fig. 4.
Here we see that if we replace LED | with
a tri-color LED and tie it to a point half-
way up the supply rail, it will be one color
when the inputs are in phase and another
color when they re not. Let’s see why that
happens. To understand how the circuit
operates, we must first look into the mat-

INPUTS | OUTPUT

rlx|r|x o
rlxz|x|rjo

ter of how a tri-color LED works.

The tri-color LED can be thought of us
two LED’s connected anode to cathode in
parallel. (It's not quite that simple. but,
for discussion’s sake. we’ll use that il-
lustration.) Anyway. when the voltage is
negative, one LED will be torward-biased
and will therefore light (let’s say red). But,
when the voltage is positive (or reversed)
the other LED will light—this time green.
The third color (yellow) lights when an
AC voltage is applied, but we won't get
into that this time. Now, let’s get back to
our circuit.

Let’s say that the two inputs to our gate
are in phase (both high). That drives the
gate output low: that low is then applied to
the tri-color LED. causing one color to
light (let’s say red). But why not both?
Remember, only one LED is forward-bi-
ased at a time. therefore only one will
light—it’s just that simple. Now, we "ve all
built “cheapo’ oscillators using a pair of
inverters. but, as you will see, the xor lets
us cut the gate count in half!

Figure 5 shows a clock circuit that we
can build using just one gate and a re-
sistor. Although its operation is reliable. it

+V
A1
CLOCK 1
CLOCK 2
LEDY
(TRI-COLOR) i?,f
-
FIG. 4
i A R (SEE TEXT)
B
FIG.5

is not as stable as an oscillator built from
two inverters. However, if all you need isa
clock, try that circuit.

So that you can understand why it
works, let's see what is actually going on
in that circuit. First, let's assume that the
output of the circuit in Fig. 5 is high.
Since the B input is tracking the output, it
will be high as well. If we apply a high to
input A (making both inputs high), the
output will go low. That makes input 8
low. thus driving the output high again,
and the whole cycle starts all over.

What you can expect to get from that
circuit will depend on the level of voltage
(+V) and the resistor value you use. If
you're using a CMOS gate you will find
that the output swing is less than you
would get with a more traditional design.
The output will only have an amplitude of
about 80% of the supply. The frequency
you get will depend on the supply because
you have a resistor in line and a certain
amount of time has to go by before input 8
“sees” enough voltage to make the gate
change states.

Obviously the value of the resistor is
going to come into play as well. Experi-
ment with different values. but make sure
you stay above 10,000 ohms or so. If you
use a supply of about 7 volts (a 9-volt
battery) and the resistor value is around
50.000 ohms. you should be able to get
about 5 MHz out of the gate.

The actual frequency is also somewhat
dependent on the IC itself. The propaga-
tion delay of the gate (the time it takes to

continued on page 83
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

ROBOT PARTS!

A note for those of you who have purchased
the “Build Your Own Robot" reprint and have
had trouble finding the various motors re-
quired: | have found a new sburce for all kinds
of DC motors (including the all-important
gearmotor for wheels and shoulders) at a
very reasonable price ($24.75). In addition,
the company carries a host of relays, casters,
motorized wheel assemblies, and a screw
jack that extends from 12% to 20 inches (for
those wanting the extendable type manip-
ulator). For more information, contact: H&R
Corporation, 401 East Erie Avenue, Phila-
delphia, PA 19134, Catalog sales:
215-426-1708.

JAMES A. GUPTON JR.
Charlotte, NC

REPAIR MANUAL NEEDED

| am repairing an Accuphase C-200 stereo
preamplifier and am in need of a schematic
and service manual for it. The preamp was
distributed in the United States around
1975-1980 by the Teac Corporation of Mon-
tebello, California. Can anyone help me with
that? | would be willing to pay a fair sum for a
repair manual if necessary. Thank you.
RONALD F. MORRIS
4823 Canehill Ave.
Lakewood. CA 90713

POWER SUPPLIES

I've just finished reading Mr. Horowitz's arti-
cle, “How to Design Power Supplies’, in the
March 1984 edition. While | found it to be very

continued on page 18

QUALITY COMPONENTS

ARIES ZERO
INSERTION
FORCE
SOCKETS -

o
Just Dush IC-Ko0M On -
hast & coected trom loo
nd bottom of IC. &
Sssioeied Wort thane

NOT MAIL ORDER "SECONDS™

SCREW MACHINED SOCKET s 278 0 .
PINS, (008, psckaged in baga of | —
100, Stock No 11310 18 solder fail | o0

with gold cotiel tin shell Stock No | f T
11311 8 wire wrap with goid cote) e

gold shell 1
T St are

-0

Sock

cam actuated. true zero
insertion - tin plated solder
tail pins - capable of bemg

Mo, 18sg 8 Begs 10 Bege
1310

1

Bag of 100

solder talipine § 405 8 445 8303

Bag o7 Y on g
witt wrap pins 11.95 1078 930 e,

Pt

plugged into dip

including wire wrap, WILD ROVER

Touch sSwilch capsule

S10ck No. of

Pins 19 1049
24 498 3438
28 450
40 598
s 12002

and oft wilh kow n

Stock No. 19
12098 $1.42

Operating motion 18 005" wilhoul Ihe
use ol g ievered arm Extremely tasi on
oise Normally open -
rated 115 VAC. 1 6 amp-30 milliohm re-
sistance - 615 racius by .160 thick.

60/40 ROSIN CORE SOLDER

Stoch Lengih Weight
No

S007%

50078

%0077

Oie  (teell {02}
0078

082 18
0079

Price

$1.16
239
425
1.31
2a7

4
8
032 15
032 4
032 8 457

082
104 Up
30080

$1.28

EKI KITS come
with all parts

o Stock No. 88844
TV Jammer Kit “wipes
out” your TV

screen ... $ 7.71 33300
® Stock No. 88850 Low profile - 050 inch o331
Whooper Alarm Kit . bent 9331
makes a great alarm
orsiren..... $11.33
MANY, MANY MORE
KITS AVAILABLE IN
FULL LINE CATALOG

taces with all insula-
tion dispiacement
connecters!

3M ScotchFlex®
INSULATION DIS-
PLACEMENT CABLES

$TOCK w0 OF

T AWG l-unuu Fiat

082
ANTI-STATIC BUG BOX —has
30 compartmants measuring 1" X 375"
X 8" desp Each Bug Box will store 60
aight-pin DIPs, 30 fourteen-pin DIPs, 30
sixteen-pin DIPs or 30 ofher small
companenis such se iransiators, diodes,
resistor natworks, eic. The transparent
cove! has a stairsiep design that aliows
the user to empdty one compartment at &
time. A numbering system on the cover
Qives an instant count of remaining ICs.

STOCK NO. DESCRIPTION

SOCKETS

Tin plated
phosphor bronze
contact - 3 wrap

Stock
No.
11301
11302
11303
11304
11308
11308
11307
11308
11309

Special of the Month!

PRICE

bug boxas

12803A8 Packsge of 10 -mdnﬁcl”‘:‘a.gs

Send S1 Lu postage and handling
1or FREE COMPLETE CATALOG
which ncludes coupon tor $1 00 OFF purchase

SOCKETS

Tin plated

copper alloy

688 contact pins
with gas tight seal

Stocn

NO. Mo Pins 1-24 25-99 999
11201 s.08
11202 3 ] 12
11203 3 . 14
11204 15
11205 . 5 16
11208 R . 18
11207 .20
11208 .25

No Pins 199

Right Angle Socket for Above
hsplays
Stock
No 1 100
11010 $1.24 8 99

OPTEL Lco's with pins

Stock
N

Stock No. 47005 Descri

The Battery Just Wrap™ Tool
New batiery powered 100! wraps insulated

wita around 028" 1quare posts without need | gheTel® THOAEN T

instant access - fotally
comprahengive -
Ouls. Cycle times,

for pre-cutting and pre- atrippng Complets
with bet and 100 % 30 AWG wire,
Slock No Dexcription
N3340 Battery jusi-wrap loot with bil
100 N 30 AWG wwe
Repiacement brt
100 1t biue repiacement wire

ves pi

100 1t white repiacement wire  7.54

100 1, yeilow repiacement wire 7 34

100 1 red repicement wirs _ 7.84
AND TOOL =

IC INSERTION/
EXTRACTION KlT ”

fram 14 10 40 pina Toots (hat e
engage conductve surlaces sre

CMOS sate and include gfound-
ok e $41.34

SINTEC..:

28

MICRO Charts - colortul 8%" 2
117 charts eliminats the need to
stumblie through manuasis

decoded -

v hotes, otc. otc

SOCKET WRAP ID

Dip socket-siz ad Diastic pane
with nuumberad hotes in pin loce
tons Siip onto socket before

PIN FORMING TOOL
puts IC's on their —
d r

fue row Lo row 1 h
spacing One side is
+0r.300 centers. Filp tool
over tordevices

600 centers. Put device
in tool and squeeze

nd Tool

NEW! ANTI- snﬂc MODEL

sealed bottom
- Qoid plated

wiBppIng to dentity pins
wrie on them for loCetion

IC pant number. function, etc.
Simpities inkhal wire wrspping
troubieshooting end repad. $1.

Box «
vy NJ O

sth St
neht
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| LOW PROFILE DIP SWITCHES
8

TOLL 800-526-5960
FREE in NJ (201) 996-4093

o npton 10
47005 3% dbﬂ 58 5 95! 5.50
47006 409 .5 5.95 5.50
47007 40ig. 7 11.90 11.00

ge:88

Stock No. 47006

BB:BA stockno. 47007

chfiex® Bresdboard

ONE TOOL DOES

8 thru 40 PINS!

ock No. Price
11080 $12.95
10200 $14.95

Strips, wire an
Kit can be used with
any of the six boards.
Stock No. Ducnpuon
03500

Sulc board, 45
Intel SBC-8010 Board 12 l76 75

Eurocard Bosrd. 63 139
pt VISA MC

®
JOE SMIPPING CHARGES

$861 LSNONY
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Diskette
Users... L N

Whenyou've %
heard from "
all the
animals in
the diskette
Z00, but you

\

need fast < 8¢S Wl
delivery and W .
high quality ‘~- ;_.,!) -

diskettes... -

Call Communications Electronics
Diskette order desk =g —
B00-USA-DISK isumer | [
In Canada 800-CA1-DISK osk A (NS
Chnnse vnur hrand Super Disk Wabash dlsEthSeI; . 3M

diskettes == diskettes == diskettes &=

Choose your price $0.99 each $1.14 each $1.54 each $1.59 each

CE quaat CE guaat CE qasat CE qoaat
L Super Disk 100 prics Wahash 100 prics BASF 100 prics k]| 100 prica
Product Description xrrt # por disk (3} bt # por disk (3} bt # por disk {3} bt # por disk (8}
8" SSSD IBM Compatible 128B/S, 26 Sector —_— _— Fill-J 189 —_— —_— 83830-J 1.94
8" SSSD Shugart Compatible, 32 Hard Sector —_— _ F31A-d 1.89
8" SSDD IBM Compatible (128 B/S, 26 Sectors) —_— _ FI31-J 229 —_— —_— 888080-J 239
8" DSDD Soft Sector {Unformated) _— —_— Fl14A-J 2.69 — e 80300-J 2.89
8 DSDD Soft Sector (256 B/S, 26 Sectors) _ —_— Fld4d4-d 2.69
8" DSDD Soft Sector (512 B/S, 15 Sectors) —_— B F145-J 269
8" DSDD Soft Sector (1024 B/S, 8 Sectors) _ F147-J 269 — e 80300-1024-J 289
5%" SSSD Soft Sector w/Hub Ring 6431-4 1.19 M11A-J 1.34
5%" SSSD Same as above but bulk produgt 6437-4 099 MI11AB-J 1.14
5%"” SSSD 10 Hard Sector w/Hub Ring M41A-J 1.34
5%" SSDD Soft Sector w/Hub Ring 6481-J 144 M13A-J 1.59 54974-4 1.54 58300-RH-J 1.79
5%" SSDD Same as above, but bulk product 6487-4 1.24 M13AB-J 1.39 58800-8L-J 1.59
5%" SSDD Soft Sector Flippy (use both sides) —_ MI8A-J 259
5% SSDD 10 Hard Sector w/Hub Ring M43A-J 1.59 -
5%" DSDD Soft Sector w/Hub Ring 6491-J 1.94 M14A-d 209 54980-4 2.04 50800-AH-J 224
5%" DSDD Same as above, but bulk product 6497-) 1.74 M14AB-J 1.89
5%" DSDD 10 Hard Sector w/Hub Ring —_— Mé4A-J 209
5%" DSDD 16 Hard Sector w/Hub Ring E— M54A-J 209
5%" DSDD Soft Sector w/Hub Ring (96 TPi) 6501-J 284 MI6A-J 2,99 54992-J 314 50800-86RH-J 314
3%" SSDD Soft Sector micro-fioppy 54112-4 274 388m0-4 374
. . Litetime warranty 8 year warranty Litetime warranty Litetime warranty
For more lnformatlon For marv Iats oa Supar Disk col For mors Infa g8 Wakash call For mars (ste 08 BASF call For mars (atn 00 3N call
{ P . 800-USA-DISK 800-323-9868 800-343-4600 800-328-9438
a bo U th |S bra n d ca I I » In Michigm 313-973-J111 ta Hilnels 312-593-8363 a Meszachesstts 817-271-4000 (n Misnsseta 612-736-9524

CIRCLE 35 ON FREE INFORMATION CARD
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CE...your best source for diskettes

Foryou the diskette buyer, it's a jungle out there. There are
so many different brands to choose from, you needtogoon
a safari to find a good brand at a reasonable cost.
Fortunately, CE has aiready hunted for the best diskettes
and offers you an excellent choice at a CE price. To save
you even more, CE also offers 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. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5%" diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5§ or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate
your smaller orders. Quantities less than 100 units are available
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 300
or more disks at the same time and deduct 1%; 500 or more
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves
4%; 5,000 or more saves 5%; 10,000 or more saves 6%;
50,000 or more saves 7%, 100,000 or more saves 8%,
500,000 or more-saves 9% and 1,000,000 or more disks earns
you a 10% discount off our super low quantity 100 price.
Almost all our diskettes are immediately available from CE.
Our efficient warehouse facilities are equipped to help us get
you the quality product you need, whenyouneedit. If you need
further assistance to find the flexible diskette that's right for
you, call the appropriate manufacturers compatibility hotline
telephone number listed at the bottom of this ad. Dealer
inquiries invited.

Buy yourdiskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorderdesk 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, accept-
ance and verification. All sales are final. All prices are in U.S. dollars.
Prices, terms and specifications are subject to change without notice.
Out of stock items will be be placed on backorder or substituted for
equivalent product at no extra cost to you unless CE is 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.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 B-inch diskettes, or $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch or 3%-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Ordertoll-free
in the U.S. Dial 800-USA-DISK. In Canada, order toli-free by
calling 800-CA1-DISK. If you are outside the U.S. orin Michigan
dial 313-973-8888. WUl telex anytime 67 1-0155. Ordertoday.
Copyright ©1984 Communications Electronics Inc. Ad #062184

™

A COMMUNICATIONS
ELECTRONICS™

Computer Products Division

Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call toli-free 800-USA-DISK or outside U.S.A. 313-973-8888

AINIFLENIBLE DISKS | ‘“
ULTRA =
SALN ]
|
® Dysan
=" ' Diskette |
Verbatim Memorex Ultra Fuji Dysan
diskettes &= diskettes w= diskettes == diskettes &= diskettes &= diskettes =
$1.79 each $1.84 each $1.89 each $2.09 each $2.14 each $2.49 each
CE qumt CE quaat CE quaat CE quaat CE quaat CE quaat
Varhatim 100 price Memarax 100 price Ultra 100 prics ToK 100 prics Fujl 100 prics Oysaa 100 price
Part # per disk ($) Part # per disk (8) Part # por disk (8) Part # por disk'($) Part # par disk (8) Part # per disk (3)
_ —— 3062-4 1.94 81726-4 1.99 F1-8-d 269 FOI3-128N-4 279 800501-J 279
— —_— 3015-4 1.94
_ —_— 3080-4 239 800605-J 319
—_— s 310244 2.89 B2701-4 2.94 F20-8-4 329 FD20-J 359 800803-J 359
—— B — 3104+ 289 82708-4 2.94 F2D-81024-4 3.29 F020-1024-4 359 800839-J 3.59
28820-J 1.79 3481-J 1.84 514D1-J 1.89 MiD-8-J 209 MpiIo-J 214 8001187-J 249
52402-J 269
28821-4 254 3491-4 259 §2401-J 264 M20-8-J 284 Mo20-J 289 802060-J 349
28823-J 344 3501-4 349 §2801-J 354 M20X-3-J 389 MD2D-96TP1-J 394 802067-4 429
6100-J 374

Litetime warranty
Far mery It on Yordotim coll

800-538-8589

I» Callfernis 408-245-4400

8 year warranty
For more [afe on Mamsrex coll

800-448-1422

Masday-Frigoy Som-dpm ET

Lifetime warranty
For mere Iote wa Uit call

408-728-7777

Manday-Fridey 9 am-4 pm PT

Litetime warranty
For mors lote oa TOK call

800-645-6571

i New York 518-625-0100
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Lifetime warranty
For more lafe oo Fop coll

800-223-6535

In New York 212-738-3335

1 yoar warranty
For more (als oa Dysss call

800-552-2211

in Cailtarnls 408-970-6095

-
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LETTERS

continued from page 15

informative, | did notice several errors/omis-
sions. | admit to some nitpicking, but there
were enough bonafide errors to warrant the
time to write this note. When Mannie talked
about selecting a diode, he suggested that
fullwave rectifier diodes would “see twice the
secondary voltage across it when not con-
ducting. It will actually “see” twice the center-
tap voltage, or the full secondary across it
when turned off. In explaining the choice of a
proper transformer, he said, “Add the value

you get for AT to Rg.” I'm not sure how to add
°C to ohms.
For Fig. 7-b and the equation for the voitage

across Q1:
v, (R2 + R3>
Rs

V2 is not identified.
In Fig. 8 we've added,” should be Fig. 9.
Under Crowbar circuits: “A crowbar circuit
is used to prevent damage to a regulated
power supply...”. A Crowbar circuit is used to
protect the load, not the supply. When a high
voltage appears across the load, for whatever
reason, the SCR shorts the supply, thereby
protecting the load from-a possible damaging

RADIO-ELECTRONICS

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,

LOW PRICE!!

NOT A
KIT!

This DC triple regulated variable power supply
has all the features you could ask for plus a full 1
year guarantee, Fully adjustable from 1% VDC to
35 vDC! Three completely independent supplies
that offer many advantages! They can be either a
pos. supply or a neg. supply...they can also be
stacked In series so that a 5V and two 15V sup-
plies can total a 35 VDC supply or any combina-
tion of the three...(after one of the terminals is
groundedtogiveitareference)...forthefirsttime
you can now purchase thls American made fully
adjustable power supply at a price that is one-
half of what you'd expect to pay!

pOWER

CHAN
SELECT

MODEL PS101
FULLY ASSEMBLED & TESTED!

FULL 1

YEAR
REPLACE
WARRANTY

- Made In The United States -

SPECIFICATIONS
3 outputs:
Fixed 5 VDC £ 0.2V
2 variable <1%2 Vto 215 VDC
Polarlty - floating; can be used as pos. or neg.

Ripple less than 10mV at full load,
Reguiation <1% no load to full ioad,

Line Regulation <0.2% 108 VAC to 135 VAC.
Current:

Fixed supply 1.0 amp max.
Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8% x 3% x 7%" (WxHxD)

Wood grain finished metal case.

Weight: 4 Ibs,, 9 ozs.

Lighted on/oft power switch, easy-to-read
Voitmeter and large binding posts.

Warranty: one year full replacement
warranty from date of purchase.

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 [0 203/651-0285

[y
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voltage. The supply could be damaged but,
one hopes, not the load. Quite often a fuse is
placed in the power supply to protect it from
excessive current.

Thank you for your time. | hope my obser-
vations are of some help.
ALFRED L. 1ZATT
Aberdeen, Washington

Yes, your observations are of some help—
not only to turn our faces red but to give us the
opportunity to correct ourselves. You cannot,
of course, add °C to ohms. You should add
the temperature at which Rc was measured to
AT The voltage V. is actually V5, the Zener
voltage. If a high voltage is applied across the
load, both the supply and the load could be
damaged. A crowbar circuit can protect both.
(Of course, if the supply is the source of the

high voltage, all you're concerned about is

protecting the load.)—Editor

THANKS

Since you published my “Suggestions
Needed" letter in. the February 1984 issue of
Radio-Electronics, | have received a phe-
nomenai number of responses from readers
all over. Thanks to them, my dream is a real-
ity—| now have a 70-MHz IF amplifier and
detector made from discrete parts. | would
like to extend a most heartfelt thanks to all
those who made it that way for me.

The response was really great and | have
Radio-Electronics to thank also. By the way,
I renewed my subscription for yet another
year of fantastic articles of electronics innova-
tion that has become a standard for your
magazine. Keep up the good work.

LeROY SMITH
Wetumpka, AL

PLEASED WITH COMPUTER
DIGEST

| was extremely pleased with your feature
section ComputerDigest, especially be-
cause it didn’t take any “editorial space” from
Radio-Electronics.

With the death of Popular Electronics (|
know they are now Computers & Electronics),
you are the last decent electronics magazine
left on the market.

| enjoy computers as much as the next
person, but | also enjoy electronics and as far
as I'm concerned | have my choice of comput-
er magazines | can read.

Thank you for preserving my sanity.

BOB BROADWAY
Canoga Park, CA

CORRECTION: C-QUAM
STEREO CONVERTER

I've noticed an error in the parts-placement
diagram that appeared in the January, 1984
article, "Build This C-Quam AM Stereo Con-
verter." in all three parts-placement diagrams
C17 and C18 listed as 2.2 uF and 4.7 pF
respectively are interchanged from that of the
schematic diagram. | assume the schematic
has them listed correctly.

DOUGLAS FINK
Deartield, Mi

You are correct. Also note that, as we've men-
tioned before, IC2 is incorrectly labeled Q1,
although the package oultline is correct. We're
sorry for any inconvenience we've caused.—
Editor



USEFUL ELECTRONICS FOR THE
HANDICAPPED

| read with interest your "“Communications
Corner” column in the July 1983 issue of Ra-
dio-Electronics concerning electronics aids
for the handicapped. However, | think that the
article missed one of the most useful and
obvious of those aids, namely the closed-
caption device used by the hearing-impaired
for watching television.

Perhaps you could devote a column and a
construction article for such a device. | can't
believe it would be that difficult to extract and
save these characters from horizontal lines 10
through 13 and display them at the bottom of
the screen. | would do this myself if | could find
any literature on the format transmitted, ex-
actly which lines carry the information, etc. Is
it ASCII data? | have looked through all the
reference guides at my library and can find no
information. If this is a public service for the
deaf, why isn't any information available? |
know Sears Roebuck sells a decoder for
about $300.00, but couldn’t a few dollars
worth of chips do the same thing?

Two Teletext standards used in the United
States are NAPLPS and Prestel. Is it possible
that one of those two standards is being used,
or is closed-captioning completely different? |
know closed-captioning doesn't seem to
work on my NAPLPS decoder (Zenith
CV-550).

Please perform a public service and
provide the technical details if not a complete
construction project.

JOHN BUNTING

INPUT HELP NEEDED

I have a 9-inch Sanyo monitor and a Ball
monitor, each with separate horizontal and
vertical sync inputs. Can one of your readers
help me with the circuit that will allow me to
input composite video so | can use them with
my home computer. Thank you.

WALTER MOORE
551 Eimwood Drive
Brandon, MS

COMPUTERS & RADIO-
ELECTRONICS

| thoroughly agree with the opinion ex-
pressed by Richard Taylor in his letter
published in the May 1984 issue of Radio-
Electronics. | had subscribed to Popular
Electronics almost since its inception, and
before that, its parent, Radio News, for more
years than | can remember. However, when
Popular Electronics switched to its almost
completely computer-oriented format, | al-
lowed my subscription to expire. | don't feel |
left them—they left me!

Although | do own a Commodore 64, my
first love is still general glectronics and ham
radio. } am now retired, after about 42 years
with the Bell System. | would expect to con-
tinue subscribing to Radio-Electronics as
long as you see fit to continue the present mix
of general electronics and computers. I've
been through a long career in electronics with
Gernsback publications—Radio-Craft,
Short-Wave Craft, and Radio-Electronics.
There are more than enough computer maga-
zines out there already. Stay as you are—I'll
stay with you!

ALLEN L. BARNETT WB2QPM

Jersey City, NJ R-E

Now we can
detect a breast
cancer smaller

than this dot.

STUFF.

The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to be the standard directory for technicians
across the country. In excess of 3,000 quality NTE
types are cross-referenced to more than 220,000
industry part numbers.

At such an early stage,
your chances of living a
long. healthy life are ex-
cellent. But we need
your help. The only
proven way 10 detect a
cancer this small is with
a mammogram. A mam-
mogram is a low-radia-
tion x-ray of the breast
capable of detecting a

YOU'LL FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:
« Transistors « Memory IC's
« Thyristors + Thermal Cut-Offs
« Integrated Circuits « Bridge Rectifiers
« Rectifiers and + Unijunctions
Diodes * RF Transistors

« High Voitage « Microwave Oven
Muttipliers and Rectifiers

Dividers + Selenium Rectifiers
« Optoelectronic « NEW! The Protector
Devices 6000 ™ Transient
« Zeners Voltage Protection
« Microprocessors Strip
and Support Chips

cancer long before a
lump can be felt. If
you're over 50, a mam-
mogram is recommend-
ed every year. If you're
between 40 and 50, or
have a family history of
breast cancer, consult
your doctor. In addition,
of course, continue your
regular selt-examina
tions.

« American Cancer Soclety

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagrams and competitive
replacement right on the package. NTE quality
parts are available from your local NTE distributor
and come backed by our exclusive two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take off with NTE!

44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003

™

NEw -TONE ELECTRONICS, INC.

www americanradiohistorv com
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NEW IDEAS

Energy-use monitor

ENERGY CONSERVATION IS BECOMING IN-
creasingly more important, particularly
when your trying to save a couple of
bucks—and who isn1? In fact. it is often
with thoughts of energy conservation that
we decide to get rid of an appliance and
replace it with a new one. But replacing
old appliances is not always worth the
expense. The circuit described this month
will allow you to monitor the time that an
appliance—such as an old refrigerator
with worn out insulation—runs. Then,
with some simple arithmetic you can fig-
ure the kilowatthours used.

Mukiplying the run-time in hours by
the appliance load in watts (as printed on
the appliance) will let you know the kilo-
watthours used. Armed with that informa-
tion. 1t is a simple matter to figure your
total cost (by multiplying the kilowatt-
hours by the cost of electricity in your
arca. Now. let’s take a look at the circuit.

How it works

Figure 1 shows the schematic of the
energy monitor. Besides having a low
parts count. most of the components are
commonly available. Power tor the circuit
is provided by T1 (a 33-volt transformer)
and diodes D4-D7 (IN4004). which torm
a full-wave bridge rectifier. The rectitied
AC voltage is filtered by capacitor C3.
The Loab and crock sockets (SOI and
SO2 respectively) are connected (o the
primary of the transtormer. One side of
the line cord to socket SOI is passed

through the center of (handwound) coil L!
so that they are inductively coupled.
(More about that coil in a moment.)

When an appliance is plugged into
socket SOI and power is turned on, a
current 1s induced in LI. That creates a
potential difference that is then applied to
the input of the op-amp. IC1, causing its
output to saturate. Becuause of the high
open-loop gain of the op-ump, a few milli-
volts is all that is needed. Capacitor Ci
and diodes D1 and D2 are used to protect
the input of ICI.

The output of ICI is then ted through
resistor R to the base of NPN transistor
Ql. turning Q1 on. Transistor QI provides
the necessary drive current for relay RY|.,
while capacitor C2 filters the 60-Hz
pulses to prevent erratic relay operation.
When QI is turned on. a signal path to
ground is provided for RYI. causing its
contacts to close. With the relay contacts
closed. current flows to SO2. causing the
clock plugged into that socket to begin
operation.

With the components shown, a load
current ot from 6-8 amps can be
monitored. Here the limiting factor is the
size of the line cord and hook-up wire to
the load socket. None of the components
are critical. therefore, junkbox parts may
be used. For instance. coil LI was sal-
vaged from an industrial power supply
acquired from a junk dealer. The coil,
one-inch in diameter, was rewound using
34 wrns of No. 24 stranded hook-up wire.

e

pa-o1
I INdOCO4

LOAD =
S0CLKET

cLoLk
SOcET

FIG.1

The supply voltage can be varied to match
the requirement of the components used.
An ordinary houschold clock was used
along with the circuit to find out how
much the old retrigerator cost to keep
running. —Sharon Christy

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their mode/ 333—The
Rapid Assembly Circuit Board Holder, having
a retall price of $39.95. it features an eight-
position rotating adjustment, indexing at. 45-
degree increments, and six positive lock posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea In collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas-Radio-Electronics,

200 Park Ave. South,

New York, NY 10003

wWwWw americanradiohistorv com




EQUIPMENT REPORTS

Iwatsu SS-5702 Dual-Trace
Oscilloscope

A 20-MHz, dual-trace
model at an
attractive price

CIRCLE 101 ON FREE INFORMATION CARD

THERE ARE MANY DIFFERENT MODELS OF
oscilloscopes available today—Iliterally
hundreds. They include low-cost. single-
channel, narrow-bandwidth scopes: dual-
beam. quad-trace scopes with 100-MHz

bandwidths, and flat panel. LCD-screen.
storage oscilloscopes. But what type of
scope are you looking for?

If you're in the market for an os-
cilloscope—and a 20-MHz. dual-trace

model will fill your needs—then you may
want to start your shopping by checking
out the $5-5702 trom Iwatsu Electric Co.
Inc. (1200 Commerce Road, Carlstadt.
NJ 07072). We'll look at its capabilities
shortly—after a look at its physical
characteristics.

The §§-5702 weighs about 14 pounds.
So although it’s not a portable scope (in
the sense that you need an AC power out-
let), it is easy to move around. Its max-
imum dimensions are less than 11 X7 X 18
inches. A comtortable carrying handle is
included at the side of the scope. and three
sets of feet (side, back. and bottom) let
vou store the unit in any position.

The front panel of the scope is domi-
nated by a 8 X 10 cm display. The grati-
cule. with l-cm divisions. is internal (10
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I Dataproducts D-50 Daisy Wheel Terminal:

® “35 Character per second print rate.

® RS-232 Input (“Receive-anly™ configured).
© 300-9600 Baud rate tor fast print Speed.

© Takes standard Diablo Daisywheels.

® QOtlers 10 yllcn and 12 pitch.
® Full 13'4" carriage width.

I ® 6 & 8 lines per inch. 8yr Now

These ofi-lease Daisy Wheel terminals are cleaned and adjusted and ready
1o use. Built in the U.S. by master printer manufacturer: DATAPRODUCTS

NOW ONLY

Ideal for use as a high speed Word Processor Printer
With data and info

CRT Terminal$ sui oy a major OEM. these termi

nals include 3 microprocessor boards {Interface, CPU &
I CRT) plus composite video & switching power supply 48K

or roms, *Ergonomic™ design and more. Experimenter spec-
1al, includes Data, Keyboard, RS-232 10 pius much more
Seems to be quite powertul

Parallel, TTL Input 1/0 “Selectric”
TYPEWRITER/PRINTER These machines have buill-in
driver and decoder circuitry and take TTL levei. 6-bit

printer or both. “Table Top™ style case

9" Composite Video Input CRT Monitor
Requires approx. 12 VDC @ 1-2A VDC in attractive case
With schematics

Shugart SA-400 “Mini-Floppy” Drives
I Model SA-400, used. whole, untested. less power supply
& case. Data and schematics included. Removed trom:

I Equipment

write or Call 10r Our Latest Fiyer NOW!H!

omputer

“Selectric” is a
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Sorry No Collect Calls
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ELECTRONIC EQUIPMENT WHOLESALERS AND EXPORTS

JERROLD 60 CHANNEL
WIRELESS REMOTE
CONTROL CONVERTER
LCC 58-3 $99°*
EXTRA HAND
REMOTES $19%

PHILIPS 67 CHANNEL WIRELESS REMOTE
CONVERTER with VOLUME CONTROL and
MUTEING. FINE TUNING CENTERING. $189°°

PIONEER 57 CHANNEL WIRELESS REMOTE
CONTROL with PARENTAL LOCKOUT and 10
CHANNEL FAVORITE MEMORY RECALL.
DEALERS WE HAVE VIDEO RECORDERS,
ENHANCERS, STABILIZERS AND ACCESS.

12’ GALVINIZED RADAR MESH
SATILITE DISH $1075°°
Dealers call for pricing!

SATILITE RECEIVERS WIRELESS
REMOTE CONTROL - HIGHEST
QUALITY $599°°

RETAIL - WHOLESALE
305-981-1112 » 305-981-1113
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eliminate parallax error) and it is lighted.
A front-panel control lets you continu-
ously vary the graticule brightness.

Controls and features

Now that you have an idea of what the
§$5-5702 looks like. let’s look at some of
its capabilities. Perhaps the best way todo
that is to go through some of the front-
panel controls. To the left of the CRT are
the vertical-amplifier controls. Each
channel has a BNC inpUT jack and a coup-
ling switch (with ac. pc and GND pos-
itions) as well as a voLTs/Div control that
allows you to vary the vertical-deflection

factor from S millivolts per division to 10
volts per division in the familiar 1-2-5
sequence.

Aninner. concentratly mounted control
can be used to continuously vary the de-
flection factor. When that control is set in
its caLibrated position. measurements
can be made within +4%.

A display-position control is also in-
cluded for each vertical channel. Incorpo-
rated in that rotary control is a push-pull
switch that can be used to magnify the
vertical sensitivity by a factor of five. The
vertical-deflection factor can then be var-
ied from | millivolt per division to 2 volts

lwatsu

OVERALL
PRICE

EASE
OF USE

RADIO-ELECTRONICS

N
N

Here’s one phone book
worth buying

...and reading.

Understanding Telephone Electronics.
State-of-the-art technology is revolu-
tionizing telephone communications.
Enhancing capabilities. Lowering costs.
Expanding functions.

Learn why digital systems are replac-
ing analog. Why cordless phones
are practical. How cellular mobile
phones work.

Fully illustrated, Understanding
Telephone Electronics is written in
concise, nontechnical language,
ideal for self-paced learning.

To order Telephone Electronics,
or any other book in the
Understanding Series ™ use

the coupon below.

j
TEXAS b
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Creating useful products
and services for you.

Now only

$695
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) Understanding Caicualor Matn—(L0B3321) @ sg.9  SDIect to change without naice.
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per division by using the vOLTS/DIV con-
trol. However, the accuracy of your mea-
surements decreases to *=5% in the X§
mode.

Channel | and Channel 2 share a four-
position v-MODE switch that is used to
select the vertical operating mode (Chan-
nel |, Channel 2. dual, and add). In the cn
1(or ci 2) position. only the signal input to
Channel I’s (or Channel 2’s) BNC jack is
displayed. In the puaL mode. the signals
that are input to both channels are dis-
played. (Chopped or alternate display is
selected automatically: Below a sweep
rate of 0.5 ms/division, the chopped
mode is automatically chosen. while
above that rate. the alternate mode is
chosen.) The fourth position selects the
abb mode. In that mode, the signals that
are input to both channels are al-
gebraically added together. You can also
determine the algebraic difference of two
input signals because Channel 2 has a
POLARITY switch that inverts the polarity
of the Channel 2 display. Then. when the
ADD vertical mode is chosen. the dif-
terence of the input signals (A — B) is dis-
played. Other controls include trace-
intensity (INTEN). TRACE ROTATION and
FOCUS.

Moving to the horizontal-deflection
system, we see a POSITION control. a
TIME/DIV. and a continuously variable
time-per-division control. The sweep rate
can be adjusted from .5 microseconds to
.25 seconds-per-division in 18 steps (ar-
ranged in a 1-2-5 sequence on the control).
Measurements made over the 8.center di-
visions are accurate within *5%. A ro-
tary SWEEP LENGTH control doubles as a
push-pull switch that increases the dis-
played sweep rate by a factor of five.
However, measurement accuracy in that
mode (again over 8 divisions) decreases to
+15%.

Another group of controls are those for
the trigger circuit. It includes the LEVEL/
SLOPE control that is used to set the trigger
level—that is, the level of the input signal
that will cause the sweep to begin. and the
slope of the input signal that will cause
triggering.

The next trigger control is the SOURCE
switch that is used to select internal trig-
ger signals (from Channel | or Channel 2)
or an external signal. (A BNC connector



is uscd as the external-signal input.)

The couPLING switch selects either TV-
V or AC (external DC) coupling. TV-V
coupling is used mainly to view com-
posite-video signals. The ather position
allows AC coupling (if internal triggering
is chosen) or DC coupling (if the ExT
trigger source is chosen).

The swEEP MoDE toggle switch is used
to choose between the unit’s auto and
NORM sweep modes. In the Auto pos-
ttion. the sweep can be triggered by sig-
nals with repetition rates greater than 50
Hz. In the morw position, the sweep can
be triggered by signals that are within the
Irequency range selected by the COUPLING
switch, including DC.

The front panel also contains a CAL ouUT
terminal that is the source of a0.3-volt P-P
squarewave at | kHz. While the voltage is
accurate within 3%. the signal cannot be
used for frequency measurements—the
frequency of the calibration signal is
accurate only within 50%. It can,
however. be used for probe compensation.

On the rear panel of the S5-5702 are
several connectors. There is a four-posi-
tion plug that is used to select the line
voltage (90— 110. 104 —128. 194238,
and 207 - 257 volts P-P). A ground con-
nector and an AC line input connector (a
cable is supplied with the unit) are also on
the rear panel. as is the z-axis iINPUT BNC
connector. That Z-axis input is used to
modulate the intensity of the trace. That is
very useful for frequency measurements:
You can compare a signal of unknown
frequency (applied to the z-Axis INPUT
jack) to an adjustable signal of a known
frequency (applied to the horizontal am-
plifier). The unknown frequency can. be
determined by the number of segments
(or blanks) on the trace and the frequency
of the known signal.

An X-Y mode is also available on the
$§-5702. Applications of the X-Y mode
include comparing the phase of two sig-
nals by displaying a Lissajou pattern.

Usability

The front panel’s neat layout makes
finding the right control easy—even if
you've never used the scope before. Not
only are the controls grouped according to
function—for example. the TRACE ROTA-
TION. INTEN. FOCUS. and sCALE-illumina-
tion controls are all located under the
CRT)—but a two-tone panel helps make

the groupings even more evident.

Two probes are included with the
§5-5702. Each has a slide switch that se-
lects attenuation factors of | or 10. A con-
venient ground lead is located at the tip
end of the probe. An “arrow tip™ (what
we would call a mini-hook clip) is in-
cluded as a probe accessory. An adjusta-
ble capacitor for probe compensation is
located in the BNC-connector assembly.

A tilt bail. included at the os-
cilloscope’s base. makes using the unit on
a work bench easier.

The instruction manual. although bet-
ter than some we’'ve come across, is the

weak point of the §5§-5702. It includes the
usual specifications and operating in-
structions. Sections on maintenance (in-
cluding a troubleshooting guide. perfor-
mance check. and parts-placement

diagrams) are also included. as are cal- .

ibration instructions. schematics. and a
parts list. Our complaint about the manual
is that it is obvious that it is translated
from the Japanese language. There are
numerous misspellings, and "sentences”
with bad grammar. (Magazine editors are
sensitive to those things.) But the manual
is usable and shouldn’t cause ro0 much

continued on page 30

[T WASN’T OUR [DEA
TO ADD TWO NEW SIZES
TO OUR LINE OlFF
ACE BREADBOARDS:

AP PRODUCTS INCORPORATED
9450 Finensedie Dr. ® Box 540

[T WAS YOURS:

Good idea! You told us you wanted to build
larger projects. And, that you needed big-
ger breadboards to build them. Well, our
two new A P PRODUCTS All Circuit

Evaluators are just what you had
in mind.

The ACE 245 has 25% more capacity

than our previous largest bread-
board. It has a circuit building
matrix of 4520 solderless, plug-
in tie-points. And, if bigger
is better our new ACE 254
has a circuit building
matrix of 5424

solderless tie-points.

For the

AP PRODUCTS
dealer near you
call TOLL FREE
800-321-9668.
(in Ohlo, call
collect
(216)354-2101.)

Mentor, Ohio 44060
(216) 354-2101

TWx: 810-425-2250 |}

In Europe, contact A P PRODUCTS ° GmbH
Baeumiesweg 21 ¢ D-7031 Weil 1 * West Germany
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A subsidiary of Zenith Electronics Corporation

Heathkit instruments. Some bu;

Professional specs for serious users

(] 1G-4244 Scope Calibrator.
<1 ns rise time. 0.015% tolerance.
(2] 10-4205 Dual-Trace 5 MHz
Scope. Low cost, 10mV/cm
sensitivity

(3 1T-2232 Component Tracer.
Checks parts and circuits without
energizing them.

(4 1P-2718 Power Supply. One
fixed 5 VDC and two adjustable
20 VDC supplies.

(5] 1G-1271 Function Generator.
Sine, squere, triangle waveforms.
0.1 Hz to 1 MHz.

1G-1277 Puise Generator.
Putses from 100 ns to 1 sec width.
1T-5230 CRT Tester. Tests,
cleans, res