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The world famous Super

ase. Complete with 48 of the most popular

and professional problem-solving tools. From

serewdrivers and nutdrivers to pliers, wrenches,

crimping tools and more. A super varlety and super value. All

THE SUPER CASE unconditionally wasranted frem Vaco, of course. The Super Case
70260 and all the othar fine Vac) tools can be seen In our new 1983
catalog. It’s fre2, just write. Say you want to take a good look at VACO.

o e
Vaco Products Company, 1510 Skokie Blvd., ll
Northbrook, . 60062 U.S.A.
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SENCORE MODEL SCé61

WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Productivity . . . Or Your Money Back!

Six-digit readout: Auto-
matically tracks every
CRT test. We call it
digital autotracking.
it's patent pending.

VOLTSDIVISION
VEFTICAL
PO_IFION

Bright dual-trace CRT:
60 MHz (— 3 dB), 100
MHz (—12dB).

Detta PPV. Time, Freq:
Measure any part of a
waveform for PPV,
time or frequency
using Delta measure-
ments. Just dial in the
waveform section
you want to measure
and push.

| INTENSITY
Simplity Freq ratio tests: ] g .
Automatically i 1

CHANA GUANT  A4B  VECTOR

@ s ‘
AAGH
00

@ wacan

NS
FREG G mycs wa “’

WITH 1BX PROBE

Autotracking DCV, PPV,
Freq: Measure DCV to
5% PPVto2%:
freq. t0 .001 %. Just
push a button for
either Channel A or B.

CHANNEL A

INVUT
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VOUTSIDVISION
VEMTICAL 5
POITION

One probe input: One
probe input per
channel for all
measurements -

A JELTA MEASUREMENTS
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compare input/output =
ratio of multiply/divide
stages from 1:1 to
1:999,999 with the
push of a button.

L
= ECORE

The first scope with push button
digital readout. If you use general
purpose oscilloscopes for trouble-
shooting or testing, we can double
your present productivity with the
SC61 Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
automatic digital readout.

No more graticule counting.
Connect only one probe to view
any waveform to 100 MHz. Then, just
push a button to read DCV, PPV,
frequency and time — automatically!

There are no graticules to count or
calculations to make, which speeds
every measurement.

The digital readout is from 10 to
10,000 times more accurate as well.

Plus you have everything you want
to know about a test point, at the
push of a button, which speeds
troubleshooting tremendously.

MOCEL SCé1

WAVEFORM AN ALYZER

A special Delta function even lets
you intensify parts of a waveform and
digitally measure the PPV, time or
frequency for just that waveform
section.

And it's neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.

The one and only. There are other
scopes with digital readout, but none
of them completely automate every
conventional scope measurement so
you can automatically analyze any
waveform without counting one
single graticule. Totally automatic
waveform analyzing at the push of a
button. It will make all the difference
in your productivity.

Doubie your productivity. When
we say the SC61 will double your
productivity, we're being
conservative. We've seen cases of
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measuring range. (2
locap probes
provided.)

TRIGGER
SOURCE MODE
OOD AC (T3 MHD

@ % Super sync: ECL
”‘i“""" e # provides rock-solid

Sync trigger circuits
with only 4 controls;
includes TV sync
separators for video
work.

EXT TRIG ]
GRQURD INPUT

® =)

MIROPROGESSGR CONTOLLED
B0MIy, USEARLE 1O 100 M

U.S. Patent Pending
Financing Available

three, four, even ten time increases
in productivity with this first-of-its-
kind, automated oscilloscope. Every
situation is different, however, so try
the SC61 and judge for yourself.
Here's our offer.

Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a fult
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll-
free today, and ask for our eight page
color brochure. If could be the most
productive call you make this year!

Phone Toll-Free
1-800-843-3338

Alaska, Hawaii, Canada and
South Dakota call collect
(605) 339-0100

SENCORE

3200 Sencore Drive, Sioux Falis, SD 57107
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diskettes :
$1.29 each!

Now get Wabash Quality at a CE Price

For over 17 years, Wabash has been making high quality
and dependable computer products. Wabash diskettes
are made to provide error-free performance on your com-
puter system because every diskette has been totally and
hypercritically tested. Since you can now buy Wabash
computer products directly from CE, the world’s largest
distributor of magnetic media, you can now get maximum
savings on every order. You can even order toll-free.

New Wabash Six Year Warranty

The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. After coating, all Wabash
diskettes go through a unique burnishing process that
gives each diskette amirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form-
ulated to increase diskette life. Then, to keep out foreign
particles, a unique heat seal bonds the jacket and liner
together to help prevent contamination. After 100% hyper-
critical testing and certification, Wabash then packages
each diskette, (except bulk pack) in a super strong and
tearresistant Tyvek® evelope. Thefinal Wabash productis
then shrink-wrapped to insure cleanliness and reduce
contamination during shipment. Wabash diskettes are so
very reliable that Wabash now offers a six year warranty-in
case of defectsin materials orworkmanship on all diskettes
purchased directly from Communications Electronics.

New...Wabash Diskette Duplication Services
Communications Electronics has teamed up with Wabash to
provide a single-source solution for the diskette duplication
requirements of software developers, OEM’s and distributors.
All serviceis in-house, to give you fast, dependable service. In
most cases, delivery can be completed in five days. Whether
you require 100, 1,000, or 10,000 copies per week, call CE
first for a no obligation price quote. For additional information,
please write us on your letterhead with your requirements.

CE quant.

SAVE ON WABASH DISKETTES 100 price

Product Description Part # per disk ($)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.89
8" 8SSD Shugart Compatible, 32 Hard Sector F31A 1.89
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.39
8" DSDD Soft Sector (Unformatted) F14A 2.99
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 2.99
5% SSSD Soft Sector w/Hub Ring M11A 1.49
5%" Same as above, but bulk pack w/o envelope M11AB 1.29
5%" SSSD 10 Hard Sector w/Hub Ring M41A 1.49
5%" SSSD 16 Hard Sector w/Hub Ring M51A 1.49
5% SSDD Soft Sector w/Hub Ring M13A 1.79
5% Same as above, but bulk pack w/o envelope M13AB 1.69
5%" SSDD 10 Hard Sector w/Hub Ring M43A 1.79
5%" SSDD 16 Hard Sector w/Hub Ring M53A 1.79
5% DSDD Soft Sector w/Hub Ring M14A 2.69
5%" Same as above, but bulk pack w/o envelope M14AB 2.49
5% DSDD 10 Hard Sector w/Hub Ring M44A 2.69
5%" DSDD 16 Hard Sector w/Hub Ring M54A 2.69
5%" SSQD Soft Sector w/Hub Ring (86 TP) M15A 2.59
5% DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.69

5% Tyvek Diskette Envelopes - Price per 100 Pack TE5 12.00

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density; TPl = Tracks per inch.

Quantity Discounts Available
Wabash diskettes are packed 10
disks to a carton and 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 or-
ders. Quantities less than 100
units are available in increments
of 10 units at a 20% surcharge
above our 100 unit price. Quan-
tity discounts are also available.
Order 500 or more disks at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves 3%; 5,000 or more saves
4%; 10,000 or more saves 5%; 25,000 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 Wabash diskettes
are immediately available from CE. Our efficient warehouse
facilities are equipped to help us get you the quality product you
need, when you need it. If you need further assistance to find the
flexible disk that’s right for you, call the Wabash compatibility
hotline. Dial toll-free 800-323-9868 and ask for your compatibility
representative. In lllinois or outside the U.S. dial 312-593-6363
between 9 AM to 4 PM Central time.

Buy Wabash Diskettes with Confidence

To get the fastest delivery from CE of your Wabash computer
products, we recommend you phone your order directly to our
Computer Products Division and charge it to your credit card. Be
sure to calculate your price using the CE prices in this ad. Written
purchase orders are accepted from approved government agen-
cies and most well rated firms at a 30% surcharge for net 30
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
specifications are subject to change without notice. Out of stock
items will be be placed on backorder automatically unless CE is
instructed differently. Minimum prepaid order is $50.00. Mini-
mum purchase order $200.00. All shipmentsare F.O.B. Ann Arbor,
Michigan U.S.A. No COD's please. Non-certified and foreign
checks require bank clearance.

For shipping charges add $8.00 per case or partial
case of 100 8-inch flexible disks or $6.00 per case or
partial case of 100 5%-inch mini-diskettes for U.P.S.
ground shipping and handling in the continental U.S.A.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa
or Master Card, you may calland place acreditcard order.
Order toll-free in the U.S. Dial 800-521-4414. In Canada,
order toll-free by calling 800-265-4828. If you are outside
the U.S. orin Michigan dial 313-994-4444. Telex anytime
810-223-2422. Order your Wabash diskettes today.
Copyright ©1983 Communications Eiectronics™ Ad #U12483

wst gl

lategoty

DlR[C
MANI[TING ASSDCIATIDN

OrderToll-Free! wabash
800-521-4414 error-free

In Michigan 313-994-4444 diskettes

™

A COMMUNICATIONS
ELECTRONICS"

Computer Products Division

818 Phoenix [J Box 1002 [0 Ann Arbor, Michigan 48106 U.S.A.
Order TOLL-FREE 800-521-4414 or outside U.S.A. 313-994-4444
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Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

SEPTEMBER 1983 Vol. 54 No. 9

SPECIAL FEATURE 49

INNOVATIVE CONSUMER PRODUCTS OF 1983

A look at some of the outstanding products of the past year as
honored at this past summer’'s CES. Danny Goodman

BUILD THIS 43

57

59

MINI PLAYER-PIANO
A music box that can “remember’” up to four tunes.
Robert Grossblatt

POWERLINE TRANSIENT SUPPRESSOR
Keep your computer and its contents safe with this simple yet
effective device. Herb Friedman

DIGITAL PRESSURE GAUGE FOR YOUR CAR
A handy instrument that can warn you of probiems before they
become critical. Fred L. Young Sr. and Fred L. Young Jr.

TECHNOLOGY 4

10

12

62

VIDEO ELECTRONICS

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

David Lachenbruch

SATELLITETELETEXT NEWS
The latest happenings in communications techriology.
Gary H. Arlen

VIDEOGAMES
Rolling your own. Danny Goodman

FREQUENCY CALIBRATION USING WWV
How to calibrate your own frequency standard using WWV.
R.W. Burhans

CIRCUITS AND 53

ECL LOGIC CIRCUITS
A look at a littte-used logic family that offers some interesting

COMPONENTS capabilities. TJ Byers
67 HOW TO DESIGN ANALOG CIRCUITS
Working with high-frequencies. Manny Horowitz
80 NEW IDEAS
An award-winning project from one of our readers.
82 HOBBY CORNER
Some questions and answers. Earl “Doc” Savage, K4SDS
84 DRAWING BOARD
Designing and breadboarding. Robert Grossblatt
90 STATE OF SOLID STATE
Thermometer circuits and more. Robert F. Scott
VIDEO 64 SERVICING HORIZCONTAL SWEEP CIRCUITS
Some helpful hints. Frank A. Salerno
96 SERVICE CLINIC
Opening your own shop. Jack Darr
97 SERVICE QUESTIONS
Radio-Electronics’ Service Editor solves technicians’ problems.
RADIO 94 COMMUNICATIONS CORNER

Phones are for more than talking. Herb Friedman

COMPUTERS 92

COMPUTER CORNER
Shopping for a word processor. Les Spindle

EQUIPMENT 24

REPORTS 30
38

Microbuffer In-Line Printer Buffer
Vidicraft Model IVE-100 Integrated Video Enhancer
Tektronix Model 212 Dual-Trace Oscilloscope

DEPARTMENTS 8
136

137
20
105

Advertising and Sales Offices 104 New Books
Advertising Index 91 New Literature
Free Information Card 100 New Products
Letters 6 What’'s News

Market Center

ON THE COVER

Projects that are built just for fun are
sometimes enjoyed most of all. But
what’s even better is a fun project
that can teach you something new.
The Pianomatic mini player-piano
does just that. Sure to be an
entertaining conversation piece
when it is finished, building it will
introduce you to such topics as com-
puter memory organization and
retention, digital logic, keyboard
encoding and decoding, and the
like. As a bonus, the techniques
you'll pick up here can easily be
adapted for use in your own de-
signs. The story begins on page 43.

THE KOALAPAD from Koala Technoiogy, Inc.,
allows you to control your computer’s cursor
movement by justtracing on the touch-sensitive
pad. it's just one of the most innovative prod-
ucts of the past year as honored at the Summer
CES. Turn to page 49 to find out more about it,
and others similarly honored.

COMING NEXT MONTH
On Sale September 15

Our special supplement: Your Own

Computer. Among the things we'll

look at are:

e Hardware—a comprehensive
look at systems, and their cost!

e Word-processing software

e Software and hardware com-
patibility

e Everything you need to know
about CP/M

e And lots more!

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003, Second-Class Postage Paid at New
York, N.Y. and additional mailing offices. One-year subscrip-
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 copies $1.50. © 1983 by Gerns-
back Publications, Inc. All nghts reserved. Printed in U.S.A.

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

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

As a service to readers,_Radio-EIectronics_ 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
tunctioning of reader-built projects based upon or from plans or information published in this magazine.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

FLAT PANEL
COLOR

The first giant-screen flat-panel color display has been developed—and is being offered for
sale—by Mitsubishi. As demonstrated at the Chicago Summer Consumer Electronics Show,
the screen was about 1-¥ inches thick. The diagonal measurement can range from 5.3 to
17.6 feet, and even larger.

The panel contains a matrix of LCD’s. Each is about two square inches and contains an’
8 x 8 array of individually addressable red, green, and blue elements. The size of the panel of
determined by the number of the LCD squares that are used. Thin fluorescent tubes illuminate
the panel from the rear, providing a surface brightness of 120 footlamberts—about the same
as a dirgct-view color picture tube.

Before you run out and try to buy one, there are a few things you should know about
Mitsubishi's Crystal Color. First, the minimum cost is $100,000. Second, because of the
coarseness of the picture, the minimum viewing distance is about 12 feet. Initially the
computer-controlled viewing system will be used for advertising and informational purposes
in airport terminals, hotel lobbies, and other places people gather. However, Mitsubishi says
that it is developing a home version—there’s no estimate on when it will be ready.

POCKET COLOR
TV

Seiko has succeeded in making a prototype of a pocket color-TV with a liquid crystal screen
that measures 2-inches diagonally. it could be on the market in about a year for less than
$500. The 240 x 240 pixel display uses nematic liquid-crystal technology. Like Mitsubishi’s
giant flat-panel screen, Seiko's midget uses a diffused fluorescent backlight with individual
red, green, or blue filters above each pixel electrode.

TELETEXT LAG

Although, CBS, NBC and some major cable groups plan to begin teletext “magazine”
transmissions using TV's vertical blanking interval this year, most set manufacturers have
adopted a policy of watchful waiting before committing themselves to producing receiving
equipment for the mass-consumer market. An exception is Zenith, which says that its entire
1984 model line will be equipped for teletext adaptors, which it plans to have on the market
this year. General Electric and the Matsushita group (Panasonic, Quasar) also say they'i
have adaptors, but haven't specified when.

Teletext adaptors are expected to be quite expensive, at first, figures mentioned varying
from $150 to $250; but they're expected to drop rapidly if the new medium wins consumer-
market acceptance. ITT, developer of the digital TV signal-processing circuit, claims that it wil
have a low-cost teletext adaptor IC for sets which use its digital IC’s. That |C, it estimates, will
add about $21 to manufacturers’ costs—meaning that it probably will increase the cost of a
set by about $60—still an appreciable expense. The networks' teletext systems are expected
to use the NABTS system, a variation of the French Antiope technique, and each will have
about 100 pages.

SOLID-STATE
LASER PICKUP

A majorimprovement:is in sight for the LaserVision videodisc system. After years of promises
and speculation, the solid-state laser pickup is virtually here, thanks atleast partly to the mass
production of the CD digital-audio-disc system, which has generated methods of producing
semiconductor lasers in volume. Although the videodisc laser pickup is different from that
used in the audio disc, production methods for the two pickups are similar. Hitachi has
introduced two industrial-model laser disc players with solid-state pickups, one of which will
sell in Japan for as little as $800; that is not much more than Pioneer's consumer model with
the helium-neon laser.

Among the immediate advantages of the semiconductor laser is elimination of the bulky
and costly power supply required by the helium-neon version and consequent reduction in
size and cost of the player. In addition, random access—one of the major features of the
optical disc—can be speeded up, perhaps to three seconds from the current six. And the life of
the pickup is increased (at least in the Hitachi version) to 5,000 hours from 2,000 claimed by
conventional laser players. It wouldn't be surprising to see new consumer LaserVision
players soon adding the advantages of solid-state pickups. In fact, Pioneer hints that it is
considering development of a player that will play both optical-video and CD-audio discs. R-E
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I'MS HERE AT ILASTY

THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II®

Introducing the RAM-TECH"RT 2 computer which offers you greater fiexibility than the Apgle H+®ata grice that’s easier
e Apple Il +.

on your finances. The RT 2 will run all software and use all peripheral hardware designed for t t’'s 100% Apple®

compatible yet it offers you features not available on the Apple Il +.®

COMPARE THESE FEATURES:

— supports upper & lower case characters from the keyboard

— high quality ABS case will not crack and is light weight

— RF moduiator included in addition to composite video output

— high quality light-touch keyboard with upper/lower case key

— 15 key numeric key pad for fast data entry (optional)

— high power switching power supply (8.5 amps total) will power two
disk drives and several peripherals easily, has internal circuit breaker

— eight expansion slots to increase flexibility with peripheral cards

— 48K RAM expandabie to 64K (192K RAM upgrade card available soon} ;

— socketed IC’s for quick and easy service "ﬂgﬁ

— thousands of programs (business & home) available .

— operates identically to the Apple Il +® with exception of extra features on RT 2 4&

— full 90 days parts and labor warranty with fast service turn-around N

THE RAM-TECH® RT 2 1S EVERYTHING YOU ALWAYS WANTED FROM AN APPLE® (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS!
BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:
$525.00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling

COMPARED TO APPLE II® WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY
THE RAM-TECH* RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2'IS FOR YOU!

PERSONAL I.D. 0PT|0N ~— We will burn your name into ROM. When you power up your Ram-Tech your name will be displayed
on the screen. AN EXTRA MEASURE OF SECURITY AGAINST THEFT.
Indicate on your order what name you wish to use (maximum 8 letters including spaces) — ADD: $25.00 for 1.D. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) — 90 days warranty

1 - ABS case, high quality, Apple® look-a-like and color matched, will replace Apple® case. ... ... ... .. ... ......... $ 68.50
2 - same as #1 above but with numeric keypad cutout. . ... .. ... . ... ... ...$ 84.00
3 - keyboard with upper/lower case key, direct replacement for Apple® or Ram-Tech® ... ... ... .. ... .. ... ... .. $110.00
4 — same as #3 above but with numeric keypad, use in combination with #2, also fits Apple®. ... .. .. .. ... .. .. .. $139.50
5 - RF modulator with TV switch and cable, also fits Apple®. .. ... . . .. . . . $ 19.50
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple®. ... .. ... ... .. ... $112.00
7 - motherboard, completely assembled & tested, fully operational with burned ROMS. . ... ... .. .. ... ... ... ... $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy. . ... ..... .. $ 48.00

SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10%; all others add 5%

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH* OR APPLE®

all items #1 to 19 guaranteed for one year (disk drives for six months)

1-16KRAMcard. ... ... ... . ... ... ... ... $ 58.00 11 - interger card. .......................... $ 97.50
2 - 80 column card. ... .. B ...$ 9450 12 - PAL card....... .. ... . ... ... ... $114.00
3 -clockcard. ... .... ... ... ... ... .. $135.00 13 - language card. . ........ ... ... .. ... ... $ 72.50
4 - communications card. . ..... ... ... ... ... $ 89.00 14 - RS-232serialcard. . . ........... ... .. .... $ 84.00
5 - disk controller card. .. .. ... .. ... ... ....$ 58.00 156 -2-80CP/Mcard. ... ... ... ... ... .. .... $ 92.00
6 - EPROM writercard. .. ............. ... .. $124.50 16 - VERSA card. .. . ... ... ... .. ... . ... ... ..$345.00
7-FORTH card. ... .. ... .. .............. $ 98.50 17 - analog/digital card. . ... . ....... ... ... . ... $116.50
8 - |IEEE-488 card w/cable. ... . ... ... ... ... $186.00 18 - system cooling fan.... ... .. . $ 63.00
9 - parallel printer card w/cable. ... ... . .. ....$112.00 19 - joy stick w/button. .. ... ... .. FE N e e e $ 24.50
10 - parallel printer buffer and grappler card with cable. .. ... ... ... .. .. . . .. .. ... .. $245.00

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech*) controllers - DOS 3.3 & 3.2
USES SPECIAL LOW POWER CONSUMPTION CIRCUITRY
TEAC 55A. ... ... .. .. ... ... ... $325.00 ... ... $370.00 with controller

SHUGART .. ... ... ... ... ... ... $285.00 ... ... $330.00 with controller
SHIPPING & HANDLING: add $3.50 per item #1 - 19 . . . disk drives add $10.00

TO ORDER DEALER INQUIRIES REQUESTED

— ALL PRICES IN U.S. CURRENCY
— VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE, B Y : l 'E_R Y ’ I 'E
BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE
NUMBER.
— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE DEPT. RE
WEEKS TO CLEAR. (NO C.0.D’S TO U.S. DUE TO POSTAL
REGULATIONS) P.0O. BOX 205, STATION CART.
— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE. MONTREAL, QUEBEC, CANADA H4K 2J5
— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS 1 17
4.7% DUTY. DUTIES COLLECTED BY POST OFFICE. 5
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. (5 4) 335-17

®Apple is a trademark of Apple Computer Inc. *Ram-Tech is.a trademark of 99506 CANADA INC.

CIRCLE 5 ON FREE INFORMATION CARD
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WHAI’S NEWS

Capt. Inman receives
Gold Medal Award

Capt. Bryce D. Inman, USN
(ret.), Manager of Advanced Radar
Development at RCA Missile and
Surface Radar, has received the
Gold Medal of the American Soci-
ety of Naval Engineers. He was
cited for visionary leadership,
engineering excellence, and initia-
tive in defining and directing the
integration of the first AEGIS Com-
bat System. AEGIS is a radar-
based, computer-controlled air-
defense system developed for the
Navy by RCA.

A pioneer in the areas of the
phased-array radar and the
guidance-system computer while

in the Navy, Capt. Inman directed
his design team through the
difficult task of successfully in-
tegrating the first AEGIS Combat
System into the first AEGIS
Guided Missile Cruiser, USS
Ticonderoga, which was com-
missioned in January.

In 1978, Capt. Inman organized
the first efforts to develop
enhanced-capability versions of
the AEGIS Weapons System and
the AN/SPY-1 radar in a smaller,
lighter mode. The AN/SPY radar is
used to detect air targets in the
AEGIS Weapons System.

He also promoted vigorously the
concept of a combat system
“grooming site.” As a result of his
efforts, the AEGIS Production Test

Six-legged robot

L

“A MAJOR TECHNICAL ADVANCEMENT in the field of Robotics” is how
Odetics, Inc. describes its new walking robot, or “functionoid.” Odetics
claims that it is the first mobile exploratory multifunction robot combining
electronics, mechanical engineering, and computer science.

The robot, Odex |, can carry a load of 860 pounds at ordinary walking speed
(or about a ton with all six legs down) can step up or down 33 inches, can go
through a 21-inch door, and can be maneuvered through very tight places. (It
doesn’t have to turn around to change direction.) It is controlled with seven
computers, six for the legs and one handling all other controls, and receives
commands via radio link from the teleoperator, who works with two joysticks

and six leg-control knobs.

The robot weighs 370 pounds and is powered by a 369-watt hour, 24-volt
battery. The cameras shown are currently not operable—they are intended for

experiments In vision sensing.

Center, dedicated in 1979 to pro-
vide a site for testing and evaluat-
ing the integrated AEGIS Combat
System, has reduced the cost,
time, and risk of shipboard testing.

Atari gives computers
to train teachers

Atari, Inc. has donated 20 Atari
800 home-computer systems, in-
cluding peripherals and software,
to the Graduate School of Educa-
tion at Fordham University's Lin-
coln Center Campus in New York
City. They areto be used to instruct
teachers in methods of computer
use and classroom instruction.

Since about half the high
schools in the country have com-
puters, says an Atari spokesman, it
is crucial that teachers be familiar
with basic computer concepts.

The Fordham-Atari Center will
offer courses in computer pro-
gramming as well as in the use of
computers for research and edu-
cational applications. It will be-
come a major center for the de-
velopment of teacher-training
materials in computer literacy and
also for the testing of educational
software.

Satellite services
for individuals?

Geostar Corp. of Princeton, NJ,
proposes a satellite-communi-
cations system that would permit
persons to send messages via sat-
ellite, using devices no bigger than
pocket pagers. The system will lo-
cate the exact position of the sen-
der, and handle messages of up to
36 characters.

In its application to the FCC.
Geostar states that a person con-
fronted by a mugger could press a
single button on his communicator.
That would send out a signal that
would go to three satellites in geo-
stationary orbit over the Equator,
and from them back to a computer
on Earth. The computer would de-
termine instantly the exact location
of the sender by noting the differ-
ence in the time it takes for signals
to reach the computer from the dif-
ferent satellites. It would then
notify the nearest police car or sta-
tion.

The system would also be valu-
able to hunters and others lost in
the woods, and would be of great
value to trucking companies, who

would make large savings if they
could determine the location of—
and communicate with—their
trucks at all times.

The proposal has not found
favor in all quarters. The celiular
radio services—some of whose
alloted frequencies Geostar pro-
poses to use—are particularly un-
happy. AT&T and Motorola Inc.,
both of whom are heavily involved
in cellular radio, have opposed
plans of Geostar’s type, stating
that such systems would waste fre-
quencies in serving remote areas;
such frequencies could be used
better in urban areas.

FM car radio supplies
traffic information to drivers

Blaupunkt Car Radio Division
has initiated its Automatic Radio
Information (ARI) system in the
New York metropolitan area. De-
signed to improve and speed up
traffic flow, ARI gives timely traffic
information to motorists via a
special FM broadcast signal.

L 55

THE AREAS COVERED BY ARI, each
with automobile traffic reports for its
own zone, around New York City.
Zone 2 is covered by WALK-FM.
Zone 3 by WNEW-FM, Zone 4 by
WVNJ-FM, and Zone 5 by WZFM. ARI
follows television practice (there is
no Zone 1).

Four stations in the New York
area broadcast signals that acti-
vate special car redios to draw traf-
fic reports for their zones to the
driver's attention. With the com-
muter's ARI-equipped FM radio
tuned on and tuned to his zone's
ARI station, the traffic reports he
needs will be boosted in volume to
stand out over the regular pro-
gramming. The station will come in
loud and clear even if volume is
low, or a cassette is playing.

Drivers in Nassau and Suffolk
counties will get their ARI traffic
reports from WALK-FM on Long
Island; WNEW-FM serves New
York City; residents of New Jersey
will tune their ARI-equipped radios

continued on page 8
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'IT E 2213/2215/2235 '
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
is just a free phone call away!

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
itall as close as your
phone. Tek’s revolutionary,
reduced-component architec-
ture brings unprecedented
quality, reliability and afford-
ability to the 60 MHz 2213
and 2215, and now, the
100 MHz 2235.

All three of these lightweight
(13.51b.) scopes feature 2 mV/
div vertical sensitivity and
5 ns/div sweep speeds, plus a
complete trigger system for
stable triggering on digital,
analog or video waveforms.

Scopes with acompre-
hensive 3-year warranty*...
probes...and expert advice.
One free call gets it all! You
can order, or obtain literature,
through the Tek National

2213 2215 2235
Bandwidth 6C MHz 60 MHz 100 MHz
No. of Channels 2 2 2 + Trigger View
Alternate Sweep — Yes Yes
Vert/Trig B/W Limnit — — Yes—20 MHz
Single Sweep — — Yes
Accuracy: Vert/Horz 3% 3% 2%
Delay Jitter 1:5,000 1:10,000 1:20,000
Trigger'g Sensitivity 0.4 divat 2 MHz 0.4 div at 2 MHz 0.3 div at 10 MHz
Input R-C 1M —30pf 1MQ —30pf 1M —20pf
Variable Holdoff 4:1 41 10:1
Price $1200% $14501 $1950%

Marketing Center. Technical
personnel, expert in scope
applications, will answer your
questions and expedite deliv-
ery. Direct orders include
operating and service man-
uals, two 10X probes, 15-day
return policy, and worldwide

service back-up.

CIRCLE 74 ON FREE INFORMATION CARD
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Order toli-free:
1-800-426-2200

Ext. 26

In Oregon call collect:
(503) 627-9000 Ext. 26

tPrice FO.B. Beaverton, OR

*3-year warranty includes CRT and applies to 2000
family oscilioscopes purchased after 1/1/83
Scopes are UL Listed. CSA and VDE approved.

Tektronix

COMMITTED TO EXCELLENCE
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to WVNJ-FM in Newark, and the
northern suburbs are served by
WZFM.

Only FM car radios with built-in
ARI decoders will respond to the
controi signal (that will cause the
volume of the station to be in-
creased). At present, those radios
are available exclusively from
Blaupunkt, who plans, however, to
license the technology, as has
already been done in Europe.
(West Germany has been covered
nationwide since 1974. P. 47, R-E
March 1982))

Thyristor turns on
bigger thyristor

Scientists of the General Electric
Research Development center,
Schenectady, NY, have developed
a light-sensitive thyristor that will

turn on larger power thyristors—
normally activated by an electric
signal—to convert them into light-
triggered devices.

In addition, the new device will
be welcomed by the electric-utility
industry, which uses thyristors to
convert high-voltage AC into DC
for long-distance transmission,
and back again to AC for distribu-
tion to consumers. The new device
would be less expensive and more
reliable than systems using elec-
trical triggering. It would also im-
prove immunity to electrical in-
terference.

GE's new light-triggered thyris-
tor is supplied in a hermetically-
sealed, ready-to-use package.
That package is smaller than a
stick of chewing gum, and has
leads for anode and cathode as
well as a standard coupling for an
optical fiber from the light source.

THE NEW LIGHT-SENSITIVE THYRISTOR, held above one of the power thyris-
tors it turns on by its developer, Dr. Victor A.K. Temple. Working something
like a pilot light on a gas stove, it is activated by pulses of light, and emits
puises of electririty that operate the bigger thyristor to which it is attached.

International carriers
need safeguarding

Testifying before the Senate
Subcommittee on Communi-
cations, Eugene F. Murphy, Presi-
dent of RCA Communications,
Inc., called for Congressional ac-
tion to assure competing carriers
of cost-based access to Intelsat
facilities.

Recent FCC action permits
Comsat to serve end-users direct,
putting it in direct competition with
the international carriers. “If Com-
satis to act both as wholesaler and
retailer,” said Mr. Murphy, “legisla-
tion must allow the other in-
ternational carriers to compete
with Comsat on a relatively equal
footing.”

He went on to say that, because
of AT&T’s continuing monopoly of
international voice commu-
nications (which accounts for two-
thirds of the total U.S. international
communications market) AT&T's
expansion into other markets
should be accompanied by such
safeguards as may be necessary
to permit and insure full and fair
competition.

Any legislation regarding the
use and resale of international
communications circuits would
have to take the concerns of our
overseas operating partners into
account, Mr. Murphy said. "The
role of our overseas correspon-
dents, without whose cooperation
there cannot be effective in-
ternational telecommunications
service, is critical.

Bankers get food tips
from talking computer

A talking computer was used to
help bankers find a good place to
eat while attending the American
Bankers Association conference in
Miami Beach last May.

The computer, manufactured by
Periphonics of Bohemia, NY
spoke by telephone to visitors who
stopped at the Periphonics booth.
Among the questions asked of the
visitors were how much they
wanted to spend, what kind of food
they preferred, and what part of the
town they'd like to eat in.

The computer provided a print-
out of restaurants to choose from
that met specifications of each re-
spondent. R-E
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BBC has been building multimeters and
other instrumentation for European
engineers and technicians for over 7
decades. And now, twelve advanced
technology BBC meters with a complete
line of accessories are available in the
U.S. Prices range from under $50.00 to
$595.00. No other manufacturer offers
you comparable price and performance
values.

Formsjha_t_Follow Function

To achieve a family of “‘hands free”
instrumentation designed for heavy-duty
use in a wide variety of environments,
BBC relied on the industrial design skills
of the Porsche Design Studios. You'll like
the results.

The unique folding design lets you adjust
the viewing angle. Extra large LCD
displays make the meters easy to read.
The exclusive function and range switch is
logically laid out. And the folding meters
even turn off automatically when you
close the case.

;xauracyVVhere it Counts

Precision is a tradition at BEC. The 32
digit folding models feature 0.1% basic dc
accuracy. For higher precision
measurements, the model MA 5D delivers
0.05% basic dc accuracy and 30,000
counts.

Precision Values

Some of the best news about BBC meters
is that you can get them for less than
you've been paying for old technology
meters. They are built to the world’s
highest safety standards, VDE/DIN, and
are backed by one of the strongest
warrantees in the industry.

Local Availability

BBC has worked hard to make these
meters available through leading U.S.
distributors and representatives. There is
an outlet close to you. And, if your
instrumentation supplier doasn’t carry
BBC yet, we'll gladly tell you who does.
Call toll free: 1-800-821-6327.

(In CO, 303-469-5231)

CIRCLE 60 ON FREE INFORMATION CARD
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BBC-METRAWATT/GOERZ
6901 W. 117th Avenue
Broomfield, CO 80020 |~
Telex 45-4540 i

(303) 469-5231

Send me
information on
BBC meters.

I’'d iike to
be on your
mail list.

- Fasi-Respon ;EoupoT

Name _

Title

Company _ o S S

Address

City _
Telephone ( ) —

Engineering Excellence in Test and Measurement

‘BBCIED




SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

LOWER PRIC ES Trend-watchers at the Consumer Elec}ronics $how got an eyefull when it came to satellite
MORE DISHES’ systems. The show featured the most impressive display yet of home equipment, including
more than four dozen dishes. Also noticeable was the continuing decline in prices, with many
systems priced in the $1400 to $1700 range, and most now under $2000. A few systems
came in just under $1000 (such as the Galaxy Video system, which features a 7-foot dish).
Among the trends seen at CES was a move toward smaller antennas, with some experts
predicting that two-meter dishes will become commonplace for home reception of C-band
satellite signals in the next few years.

The impending arrival of DBS is on many experts’ minds—as is how Ku-band DBS will
compare to existing C-band service. Although DBS has been touted as a low-priced service
(under $500 for reception equipment), some are now predicting that the price may actually be
closer to $1500 per site. That would mean conventional satellite service would have a better
“cost-per-channel” than DBS—a conclusion that is reached when you compare the three to
five channels proposed for DBS to the two dozen or so signals available on current satellites.

There was also speculation at CES that the Japanese are ready to unveil their home
satellite-equipment, probably for DBS service. (As we've reported in the past, Sony and other
major Japanese manufacturers are working with NHK and other TV broadcasters to develop
new satellite facilities for home reception.)

Another indicator thathome satellite-service has come of age is that the business is being
analyzed and studied. One company reported a tripling of its business from 1981 to 1 982, with
expectations that home-dish users would triple again this year. Channel Master, a major
equipment supplier, revealed its research findings that showed, among other things, that 90%
of home satellite-users live in small towns or rural areas and that about 40% of dish-owners
also have a videocassette recorder (about ten times the national average for VCR use).

Quite a variety of ancillary satellite equipment was also introduced at the CES. Among the
add-on products were a receiver made by Intersat that features a two-year programmable
memory, and an antenna-control unit that will allow a dish to cover up to 50 birds. (That, by the
way, is far more than will be in place over North America in the foreseeable future.)

NEW Sat-Trol, an actuator and control system for satellite earth stations, includes “touch-label”
TECHNOLOGY switches with selectable fast and slow travel rates for pinpoint location of satellites. The new
$400 unit was developed by Burr Engineering, of Battle Creek, MI, and features a self-
contained power supply and “over-travel” protection to prevent a dish from going beyond the
signal reach of a bird.
Satellite Television Corp. will test “multiplexed analog components,” a system created by
England's Independent Broadcast Authority to increase video resolution on the direct broad-
cast satellite service it is developing. The MAC technique transmits luminance and chromi-
nance in time succession rather than simultaneously, a process that may improve definition of
video images compared to the current NTSC technique. Satellite Television Corp. has not
committed to using the system, nor has it made any other specific plans for high-definition
video on its DBS signal.
Antenna Technology Corp. now offers a Tri-Sat dish that allows the signals from three
adjacent satellites to be received simultaneously. The four-meter version costs $1390 and a
five-meter version sells for just under $6400. The Las Vegas-based company already offers
other multi-beam dishes in sizes ranging from three to seven meters.
ABC Radio has started digital transmissions via Satcom I, and the network hopes to have
all 1850 of its radio affiliates on satellite by the end of the year. CBS, RKO and NBC also plan
to inaugurate digital-audio networks via satellite this year.

DIRECT-TQ- Direct-to-theater video is being considered by several companies. Greater StarLink wants to
use the 14/12 GHz band on the upcoming SpaceNet bird (to be launched by Southern Pacific
THEATRE Satellite Co.) to send high-definition TV to movie theaters for display on a 40- x 100-foot
MOVIES screen. Several movie studios have expressed interest in the project, which is several years
away. In another development, United States Satellite Systems plans to test a similar HDTV
transmission, beaming signals to about 50 video centers around the country. USSS may use

local facilities operated by the Campus Entertainment Network.

—_
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Year in and year out, Zenith’s remanufacturing
business gets bigger and bigger. And 1983
appears to be no exception.

That is why we are forecasting our re-
manufacturing business this year to be bigger

We got bigger because than last year. Our remanufacturing business

we’re better. next year to be bigger than this year. And
our remanufacturing business in the foreseeable
R & R Growth Trend 1 | future to be bigger and better each
1976 as Base Year succeeding year.

But it’s one thing to forecast and quite
another to increase production year after year.
That’s why we at Zenith are thinking in terms
of larger facilities and newer techniques in
remanufacturing to meet the demand of the
marketplace.

76 77 78 79 80 81 82 You should be as ready, willing and eager to
Now we’re better look into the future as we have and, having seen
because we’re bigger_ the kind of growth we anticipate, position your-

self as we have to meet and capitalize on it.
Right now vou should be in the habit of
purchasing a Zenith repaired and reconditioned
replacement at your participating Zenith
distributor’s — with an exchange allowance in
most instances — for every tired and worn-out
module, tuner, channel selector and sub-
assembly you remove from a Zenith TV.
Exchanging with vour Zenith distributor
is the one sure way to receive a genuine Zenith
replacement part repaired, reconditioned and
serviced for reliability by people as knowledge-
able as those who made the original. And also
a replacement updated to incorporate the latest
factory technical improvements.
Make sure you are taking advantage of
. your participating Zenith
© ‘ distributor’s exchange
©4 program. Call now and tell
4y the Zenith Parts
2=—=| Manager we
sent you!

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

The quality goes in before the name goes on.
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VIDEOGAMES

Rolling your own

DANNY GOODMAN, CONTRIBUTING EDITOR

RADIO-ELECTRONICS

LAST MONTH, WE SAW HOW AN APPLE
computer, a working knowledge of 6502
microprocessor assembly-language, and
a special development system can help
you design your own games for the Atari
2600 and 5200 systems. But for those
who like to program their own games,
there is another game system—and a damn
good one at that—that has been open to
user programming for years. And you
don’t need assembly language or a com-
puter to get anywhere. [’m talking about
the unit that started out as the Bally Pro-
fessional Arcade, more recently known
as the Astrocade (shown in Fig. 1).

FIG. 1

The system has had a long and check-
ered career in the volatile videogame in-
dustry. As we go to press, the future of
Astrocade is unsure as they atfempt to
extricate themselves from Chapter XI.
But that’s not what this story is about.

As a good many of the estimated
120,000 Astrocade owners know, the
Astrocade, in addition to playing some of
the graphically and sonically best
videogame cartridges ever, is program-
mable in BASIC with the help of the
BASIC language/cassette-interface adap-
ter. In recent times, this accessory and
well-prepared BASIC tutorial/reference
manual has been included as standard
equipment with the unit.

The open access to the Astrocade has
caused a closely knit and loyat following
of Astrocade enthusiasts to band together
in users groups and in an open exchange
of information via the major news pipe-
line for Astrocaders called The Arcadian,
a monthly newsletter published by Bob
Fabris (3626 Morrie Dr., San Jose, CA
95127). Each issue contains program list-
ings and more advanced programming
tips from experienced users like Andy
Guevera.

Andy has taken his interest in the
Astrocade up to the assembly-language
level (Z80 microprocessor). But in so do-

ing, he left tracks for others to follow, He
now produces a plug-in cartridge called
the Machine Language Manager (The Bit
Fiddlers, P.O. Box 11023, San Diego,
CA 92111-0010), which guides the way
for novice programmers. You’ll still need
to know Z80 machine language, but in the
manual that comes with the cartridge, An-
dy recommends some introductory

- books. Machine language allows you to

program faster action within the limited
built-in RAM of the Astrocade. But there
is still plenty going on in BASIC.

The 114-page Astrocade Sourcebook
(635 Los Alamos Ave., Livermore, CA
94450), produced semi-annually by
Richard Houser, lists practically every
one of the hundreds of third-party pro-
grams available—a large percentage of
them in BASIC on cassette. Most of these
tapes have been designed by dedicated
hobbyists with a love for the capabilities
of the Astrocade system. Every once in a
while, one of these hobbyists finds a pro-
gramming specialty.

George Moses, for example, has un-
locked the secrets to the three-voice mus-
ic synthesizer of the Astrocade. His com-
pany (George Moses Co., P.O. Box 686,
Brighton, MI 48116) offers several cas-
settes of straight music (Scott Joplin rags,
Christmas carols, Bach, and more) play-
able through the console’s synthesizer.
For the musically creative, he also has a
music-assembler program to let you try
your hand at it.

George, by the way, produced the con-
tinuously running musical score for one
of the first third-party game cartridges for
the Astrocade, a family-oriented game
called Treasure Cove by Spectre Systems
(Box 1741 Dearborn, MI 48121). Bret
Bilbrey, one of the principals at Spectre
was attracted to the Bally system back in
1977 (in the days of the Fairchild Channel
F and dedicated Atari videogames) be-
cause he could do things with the BASIC
cartridge that no other videogame could
let him do. Since then, Bret and a few
others have turned what was a hobby in-
terest into a career, designing games for
the Astrocade.

With the right system, imagination,
and a strong desire to master the technical
side of programming in BASIC or (pre-
ferably) machine language. rolling your
own videogames is certainly within
almost everyone’s reach.

Fox Video Games’ Flash
Gordon for Atari 2600

CIRCLE 101 ON FREE INFORMATION CARD

Fox Video Games Flash Gordon

GRAPHICS

EASE
OF LEARNING

CHALLENGE

I'd hate to be in the shoes of the
videogame designer who steps into the
boss’ office to receive an order to develop
a game around a popular theme. It can’t
be easy to force a game to fit a particular
mold. That’s what I expected to find
when I plugged Fox Video Game’s Flash
Gordon cartridge into my 2600 console.
But after playing the game for a while
(and being a Flash Gordon fan), I got the
impression that somebody came up with a
space game, and Fox simply pulled
“‘Flash Gordon’" out of its list of space
movie titles.

The screen is divided into two main
game-action areas. The top half is where
the prime action is located—your rocket
ship. targets, and stranded spacemen you
can rescue. In the lower half is an aerial
map of tunnels through which your rocket
ship travels. Your goal is to clear each
tunnel level of hatching pods and the
spider warriors they produce. Two
amorphous alien fields, called
Disrupters, pursue your every step, trying

continued on puge 14
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VIDEOGAMES

continued from page 12

to enshroud your ship in deadly debris.
Every time you successfully shoot five
spider warriors from a hatching pod, you
have the added power of a temporary
shield. Floating through the tunnels at
random are your fellow spacemen whom
you must pick up by touching them with
your ship.

Hatching pods are distributed
unequally through the maze of tunnels.
When they are grouped together, there is
a likelihood that the sluggish Disrupters
will catch up to you. Unless your shields
are intact while you escape from the
Disrupter’s field, you’ll have a tough
battle on your hands trying to survive the
onslaught of debris. Occasionally,
however, a Disrupter Generator flies
across the screen. If you can shoot one,
the Disrupter is stalled momentarily,
giving you a head start away from it.

The joystick control in this game is a bit
odd at first. When you want to move your
rocket ship to the left on the tunnel map,
for example, the rocket ship on the screen
glides toward the left margin. But if a
spaceman comes into view on the right,
and you push your joystick to the right,
your blip on the map immediately
reverses direction while your rocket ship
slowly glides over to the right of the
screen. | suppose that it is the two speeds
(instant on the lower map, gradual on the
top screen) that makes it feel awkward.
I’m sure it was designed that way, too, so
that the lure of the spacemen would
perhaps draw you backwards toward an
oncoming Disrupter.

But after being tricked into retrieving
spacemen for bonus points a few times,
only to be annihilated by a disrupter, you
lose interest in rescuing spacemen. Even
though you’re passing up extra bonus
points, you’ll gather more points in the
long run if you simply ignore the men and
go after the next hatching pod as planned.
That takes away from the urgency of
rescuing spacemen. If the game play
required you to pick up spacemen by
penalizing you if you didn’t, then you’d
have a more interesting game on your
hands.

But with the same screen images
reappearing wave after wave, the game
doesn’t hold interest for long. That’s true
even though the waves rapidly become
more difficult. There is little in the way of
discovery in this cartridge—it becomes a

simple durability contest from the first
wave.

And if this game action has some
connection with Flash Gordon, it eludes
me. At least there should be some
reference to Ming, Dale, and Dr.
Zarkhov.

Coleco Donkey Kong
Junior for Colecovision

PR ,,..Aht’?.,ﬂ‘?;t’? m

CIRCLE 102 ON FREE INFORMATION CARD

Coleco Donkey Kong Junior
GRAPHICS
SOUND
EASE
OF LEARNING
CHALLENGE |_
VALUE
1/2]3j4i5]6[7]8]0]1
e

If you have ever followed the exploits
of Mario and his efforts to rescue his girl
from the clutches of the fierce Donkey
Kong, then you’ll better understand the
story behind Donkey Kong Junior,
another stunning arcade translation by
Coleco for their Colecovision system.

The story goes that Mario finally
capturcd Kong. Now the tables are
turned. Mario is the bad guy, as jailor of
Kong. Kong’s pint-sized protege, Kong
Junior, is on the trail of his father, trying
to reach the key that unlocks cages and
chains.

With the typical Colecovision
high-resolution graphics, Junior is
certainly one of the cutest games
available for a home videogame, yet the
cuteness doesn’t get in the way of

sincerely challenging game play.

The game features three completely
different game screens, each with its own
particular challenge. The first screen
makes Junior swing from vine to vine
while eluding the harmful Snapjaws (they
like to climb vines at random). Swinging
Junior from vine to vine is accomplished
by moving the joystick to one side, unless
he needs to leap from a platform to a vine,
in which case you need to use a side
action-button to make him jump.

On to the second screen, which has
Kong’s cage chained down. Junior must
swing to six dangling chains. As he
pushes each lock to the platform, the
chain holding the cage is released. All six
locks need to be pushed to the top while
avoiding both Snapjaws and flying
Nitpicker birds.

The third screen is a repetition of the
first screen, but the fourth screen features
a unique jump board (a precisely timed
bounce buys Junior some extra time and
bonus points), moving platforms and
chains, and egg-dropping Stookybirds,
which Junior must swing amidst on his
way to the key for dad’s cage.

I find the game graphically interesting
for longer periods than the
excellent-looking Donkev Kong. For
instance, the graphic depiction of this
little diapered chimp character swinging
from vine to vine is clever.

Each screen has its own background
music or sound, and the tune played at the
end of a successful screen is catchy.
Moreover, as Junior makes his way
through a screen, the sound he makes is
believably ape like.

I wasn’t sure whether the greater ease
of attaining higher levels was a result of
playing so many dozens of hours of
Donkey Kong or whether it was because
Junior is actually a little easier to control.
It may just be that I have become
accustomed to Colecovision’s controllers
and response-time characteristics. But
whatever the reason, you will probably
find that you can progress through at least
one shot at all the screens within a couple
of hours of dedicated play.

Unlike most spin offs (Ms. Pac-Man,
most noticeably), Donkey Kong Junior is
a far differently playing game from its
predecessor. It's different enough to
warrant placing Junior high on your ‘‘to
buy’’ list for the Colecovision. R-E
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New from Keithley. TRMS DMM and
Digital Thermometer all-in-one.

It's two-for-one to give you one less tool to worry about when you're fighting electronic and
temperature dragons both. And both for the price of a TRMS DMM alone. It's the only

combination DMM and digital thermometer to give you all the features listed here and our e res
one-hand, no-mistake rotary thumb wheels. Al backed by Keithley’s 30-year reputation for « Full range and function
lab accuracy. Keithley DMMs and thermometers. The Dragon Slayers. * True RMS
* 0.25% DCV accuracy
THERMOMETER

* Fast response

« Thermocouple-based
(Type K)

o Integrated TC connector
— requires no adapter

e Choice of °F or
°C models

e 0° to 2000°F, 1370°C

¢ $199 °C/$209 °F

Write Tom Hayden for your free, frameable 9 x 12" dragon poster. Keithley Instruments, Inc., 28775 Aurora Road, Cleveland, Ohio 44139,
Phone 216-248-0400. Telex: 98-5469.

Prices USA only
CIRCLE 43 ON FREE INFORMATION CARD KE-1002
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Wouldn't you like to have o
new skill you could call your own?
Leam TV, audio, and video servicng

with at-home training from NRIL

|
|
!
!
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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-
sctte 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

Youll learn troubleshooting
techniques using a professional
3V2-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 Vidcocassettes . . . video-
taped lessons that show you
graphic presentations of elec-
tronic systems, vivid closeups of
setvicing 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
the most

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

IR

NRI Schools of
Electronics
McGraw-Hill Continuing
L 58 Education Center

I = n | . 3939 Wisconsin Avenue
Washington, DC 20016

We'll give you tomorrow.
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LETTERS

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

NONVOLATILE-MEMORY NOTES
When reading my article on the 8K nonvol-

patible with the new Timex/Sinclair 1500, but
not with the Spectrum or the Timex/Sinclair

atile memory expansion for the Timex/
Sinclair computers (Radio-Electronics, July
1983) | noticed an error that potentially could
confuse some readers. The memory map
in Fig. 1 says that the “System variable
‘D_File’ can appear ..." There are two things
wrong with that. First, it's not the variable
D__File but rather the actual display file that is
echoed in the 48K to 64K region. Second,
how do 64K RAM packs work then? Since an
op-code fetch cannot be made with A15 high,
simply gating A15 with M1 through an anD
gate for the upper 32K will prevent a clash
between the echo of the display file and any
data stored in the 48K to 64K region.

In Fig. 7, the parts-placement diagram,
capacitor C3 is missing. It should be installed
from the empty pad at R5 to the pad directly
below it.

One further note: The RAM board is com-

2000.
PAUL W. W. HUNTER

HELP NEEDED

I need some help in locating some informa-
tion. Back in 1968, ! built a Delco-designed
160-watt stereo amplifier from one of their
application notes. Instead of using the Delco-
designed pre-amp, | used a design from a
G.E. transistor manual. After | had built it, |
encountered some personal problems and
had to shelve the whole unit. Unfortunately,
allmy design layouts and schematics got lost,
and the unit is just collecting dust.

Now, my problem is this: | have just re-
ceived the application note from Delco. What
| need now is some information on the pre-
amp and its power supply. I've tried the li-
brary, but they do not have the manual; and |
don't know how to get in touch with G.E. even

to see if the manual is still available. Could
any of your readers help me?

The pre-amp uses 3 2N508A transistors
per channel, 1 volume control, 2 tone con-
trols, has a phono (RIAA) input, and tuner
input with a future tape input. The circuit is
supplied with — 22 volts and is shielded from
the main amplifier. The power supply delivers
— 44 volts, using 4 1N91 diodes with 2 1N91
diodes for regulation along with 3 1500-uF
50-volt capacitors.

t would appreciate any information anyone
can send me on the pre-amp.

B.E. BROSKI
5912 West Clinton,
Cleveland, OH 44102

DRIVERS’ BEHAVIOR
In the March 1983 issue of Radio-
Electronics, Mr. Kolasinski tells about his
attempt to check on drivers’ behavior by
motoring at the speed limit and observing
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geT IBM-pc Capacity at a Fraction of IBM’S Price!

s

New NETRONICS 16 Bit EXPLORER 88-PC Kit o=

Slarts at Just

I I’s true! Now you can enjoy the power of the
Intel 8088—the same microprocessor which
I powers the IBM-PC—and run any program com-

piled for the IBM-PC._starting at only $399.95!

Take this easy, low cost way to learn 16-bit
lechnology! Two-board system features:

1. 8088 mother board with 5-slot expansion
bus; accepts any hardware designed for
1BM-PC; and

2. 64K memory board, expandable to 256K;
with IBM compatibie RS232 communica-
cations port.

Any disk-operating system which works on the
IBM will work directly on the EXPLORER 88-PC.
and ail programs compiled for the 1BM will run
onit,

The system monitor ROM included in the Startes
system features a user-friendly operating system
that allows easy program generation and debug-
ging. The commands include display/modity
memory...display/modify registers...input/output
data ta 1/0 ports...block moves...single-step
trace mode...go/run with optionat breakpoint
and register reports...cassette joad/save with file
labels...plus a2 complete syslem test program
that tests and reports condition of ROM, RAM,
cassette interface, timer, DMA controlier, inter-
rupt ller, and the icati port.
These test programs not only aliow easy debug-
ging of software but they serve as hardware and
software learning tools.

The EXPLORER 88-PC STARTER KIT includes a
mother board, memory/i/0 beard. al components
needed, sockets for IC's used, one 62-pin bus
connector and complete assembly/test instruc-
tions. All you need is a soldering iron, solder, a
power supply, and a standard R§232 terminal
{Netronics has 2 low-cost ones to choose from).

Explorer 88-PC Starter Kit...$399.95

+ 10.00 p&i
DO (wired & tested, add $100.00)
[ Extra 62-pin connectors at $4.25 ea.

+ 1.00 p&i.
Use your own terminal with the EXPLORER 88-PC
or, it you ptan to expand it to be fully IBM com-
patible, we offer our IBM coinpatible keyboard
and an IBM compatible color graphics board
{only available wired and tested).

-Accepts All IBM Peripherals.
[ 1BM compatibie keyboard...$299.95

+ 10.00 p&i. > L
C11BM compatible color board...$299.95 %L_ .*j h
+ 10.00 p&i.
O Additional ROM required...$35.00.
Set your own pace! Invest and learn. at the rate
YOU want! Add to your EXPLORER 88-PC:
Deluxe heavy-duty steel cabinet that houses
either two 5% floppies or a 5%" hard disk
with one fioopy. This cabinet leatures a
brush-finish front panel and a wood-grained

CISpecial IBM compatible system: with key-
board, color graphics board, floppy disk'
controller, 64K RAM, cabinet. standard
power suaply and a single 5% floppy drive...
§1899.95+ 25.00 p&i.

IBM compatible hard disks, built-in modern
board, eprom burner. prinl butfer system plus

sleeve. more will be available shorlly.
CIEXPLORER 88-PC Cabinet...$199.95 T
+ 18.00 p&i. Uver 100 EXCLUSIVE Products and Kits—

including the ‘Speak Easy' universal voice
synthesizer, a Diagnostic card with built-in
logic probe for the IBM-PC, terminals, moni-
tors, the ELF and EXPLORER 85 computers,
and much more, are described in our up-
comun&catalug. It's yours FREE it you check
here

A heavy-duty open frame power supply

with fan that can be used in your own cabi

net or installed into the Netronics cabinet is
available as follows:

110 amp power supply for system + 2 top-
pies...$149.95 + 8.00 p&i.

O As above + extra power for 1 hard disk..
$169.95 + 8.00 p&i.

CI1BM compatible disk controller board. Con
trols four 5% floppy drives {w/2 drive
cable). Available wired and tested only... |
$250.00 + 8.00 p&i.

I Monitors and BIOS source listings: available’ |
on either disk or hard copy at $35.00.

yFor  Canadian  orders
;please double the amount
; of p&i shown. IBM-PC is a
| registered  trademark  of
IBM Corporation.

s

Please specify format and system required. I
CIINTEL 8086/8088 user manuail..$15.00; 1 % X
+ 1.50 p&i. i jj A ? l
CITHE 8086 BOOK by RECTOR & ALEX...I . 3
$16.00 + 1.50 p&i. “p&i™ stands for “postage and insurance“.l
CALL TOLL FREE 1-800-243-7428 for Charge Card Orders. I
In Conn., call 203-354-9375, Conn. res. add sales tax. I
TO OROER BY MAIL, CHECK BOXES FOR PRODUCTS DESIREQ AND MAIL ENTIRE AD TD: l
I\ nerRoNics R&D LTD. |
333 Litchhield Rd.. New Miltord, CT 06776 l
CJAmount enclosed; OR Charge my [J VISA {1 MASTERCARD
Acct. No. Exp. Date
Signature
PRINT NAME
Address City State Zip J

www americanradiohistory com

MOVING?

Don't miss a
single copy of

Radio-Elec-
tronics. Give ATTACH
us:

LABEL
Six weeks' no- HERE

tice

Your old ad-

L e — — — ——— —— — — = e ——

dress and zip

code

Your new ad-

dress and zip

code e —
name (plea?e print) i
address - a
city state zip code

Mall to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322



EXTRA EXTRA VALUES

MONEY SAVING SALES SPECIALS

& obra
TELEPHONES

PORTABLE CORDLESS
EXTENSION TELEPHONE

@ Exclusive clear call selector allows optimine voice
clarity wikthin operation range

89,

MODEL CP205S

® Portable handset allows you to place or answer
calls up 10 600 fee! from base unit . . . inside or
outside.

CORDLESS TELEPHONE- CLOCK RADIO

1 1 995 ea. MODEL RP-740S

@ For inside or outside your house {up to 100 ft.
@ Automatically redials last telephone number called
® Mute button for privacy
e AM-FM ELECTRONIC D GITAL CLOCK
— RADIO FEATURE: ® Larce LED time display
® Hi-Lo dmmer switch ® Snpcee alarm @ Walnut
L 8130 et styling ® Slide rule dial indicator

CORDLESS TELEPHONE

88%.

MOQDEL CP-110S

@ Mute button on handset aliows you to talk to
someone in room without party on line listening to
conversa'ion. Remote Rechargeability ® Works up to
600" feet from base unit.

| CORDLESS SPEAKERPHONE

149

MODEL CP-130S

@ Speakerphone is buillt inko base unit. Allows
entire family to speak and lsten without
passing around the handsel You get Hands
Free Conversation ® 9 Number Automalic
Dialer ® Last number redial ® 2-Way
intercom with Hold @ Works Up to 600° feet
® [xclusive Clear Call Selestor

@& obra:
CB RADIOS
& ACCESSORIES

PAIR-O-PHONES: COMPLETE PHONE SYSTEM

1 6500 ea. MODEL CP-1408

@ 1 Cordless Teiephone with memory that stores J
and autonatically dials up to 9 numbers plus last
number radial ® 2-Way intercom that allows paging
from remdte handset and base, pius hoid ® 1
Standard Telephone with 10 foot cord and RJ-11
modular plug, mute button and last number redial
button @ 1-Telephone Wail Holster ® 1-Remote
Charger.

AM CB RADIOS

119°.

MODEL 29LTD

Lo & L8 &

gepe. N
“The Truckers Choice” with an instant ;fii‘ §£6 84 18 %3 33 !‘ i)
emergency channel 9 switch ® Delivers STy X

maximum power output, 100 per cent modulation and fine receiver sensitivity
Features: SWR bridge and antenna warning indicator.

SUPER HETERODYNE RADAR DETECTOR

139°%.

MODEL RD-4000

Dual Band Super Sensitivity/Dual Alarm

Audible and Visual with exclusive SIGNAL
ELIMINATES FALSE ALARMS ® Responds to X and K band Speed radar wequencies. The only
one approved by the FCC.

SSB MOBILE

179,

MODEL 148GTL

Precision AM/SSB mobile unit for CB. Features: DynaMike, Volume, ON/OFF control,
Squelch, RF gain, SWR CAL contral, Voice Lock, S/RF/CAL/SWR switch,
LSB/AM/1USB.mode swiich, swilchable automatic noise limiting and noise blanking,
CB/PA swilch and much more.

40-CHANNEL CB 2-WAY MINI-MOBILE RADIO

39%.,

MODEL 19XS

@ Combination Squeth/PA/CB Control
® ANL Switch auton atically reduces the
high-pitched noises ® S/RF PWR Meter
® (ft/On/Volume ® PA

W Master Charge

B Money Order
B Check

260 Motor Parkway. Hauppauge, N.Y. 11788 iikhailinathst bl

NY. State
B ViSA B COD  residents add
appropnate
sales tax

S.0.S. 40 CHANNEL EMERGENCY 2- WAY RArDIp
55%.

MODEL 39LTD

Needs no installation. Simply plug inte cigarette

lighter. Features a built-in microphone, LED channel

dispiay, emergency channel 9 indicator plug a host of
others.

TOLL FREE

(800) 645-9518

in N.Y. State call 800-832-1446

ADD FOR SHIPPING AND INSURANCE:
$25000, $4.50
$25t.00 to 500.00

50100t 750.00

751.00 to 1000.00.
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Three New Simpson
372 Digit DMMs!
FOR THE MAN ON THE JOB

Professional-grade instruments have: continuity beeper, diode test,
transient protection and double fusing. UL Recognized test leads and a
full line of optional accessories.

The 4701w is our new low-cost, full-function, hand-held DMM with 25
ranges, 0.15% basic accuracy, thumbwheel knobs, and a 2-way fold-
out stand. The 467E hand-portable DMM has 0.1% basic accuracy,
peak hold, true RMS and 26 ranges. The 360 Series 3 digital VOM (with
world famous 260® styling) has 0.1 basic accuracy, 28 ranges, bright
LED display, rechargeable batteries.

These 3 new DMMs will join the family of 29 other /(U‘F\
UL Listed Simpson Instruments. . . available at lead- /
ing electricall/electronics dlstnbutors worldwide. (s

SIMPSON ELECTRIC COMPANY
A Katy Industries, Inc. Subsidiary
853 Dundee Avenue, Elgln IL 60120

(312) 697-2260
Telex 72-2416
Cable SIMELCO

360 Series 3

5275

595

DIGITAL MULTIMETER

CIRCLE 54 ON FREE INFORMATION CARD
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how many drivers passed him when the
police weren't around. But his simple test is
inherently faulty.

Fact: Nobody also going at the speed limit
can pass him or be passed by him. Two bod-
ies going at the same speed in the same
direction can only keep station with each
other. And so, all exactly law-abiding citizens
are eliminated from his count. In fact, the
more closely other drivers match his speed,
the less likely that he will encounter them. But
the faster (or slower) they drive relative to Mr.
Kolasinski, the more likely that he will
observe them. Not exactly a fair test of driv-
ers’ general behavior, is it?

That is not to say that he is wrong in think-
ing that people do tend to speed when not in
the presence of the police. Or that the aver-
age speed is higher than the posted speed in
most circumstances. It's just that he’ll need a
more objective test in order to satisfactorily
prove his point.

Some Purdue University studies suggest
the majority of drivers move at a speed that
they find comfortable and efficient, with only
small regard for the posted speed. It is not
their intent to break the law, but to get where
they are going at a rate they perceive as safe
and efficient, based on traffic, road con-
ditions, and other factors. That speed is often
marginally above the posted speed. Indeed,
some communities set the posted speeds by
observing general speeds in practice, and
then posting a rate that agrees with (typically)
85% of the drivers using that road. That's a
pragmatic approach, which also guarantees
a constant supply of “speeders.”

BRUCE LOGAN
South Bend, IN

00000PS

I want to thank you for the excellent job of
editing you did on my recent articles in Radio-
Electronics. The end results were simply
beautiful!

| did notice one error in each article,
though, and those should really be pointed
out to the readers. In the article, “Music Syn-
thesizer IC’s,” (May 1983), on page 67, Fig.
3, the control-voltage reject trim (R7) was
altered from my original artwork. While it is
shown in the article as a rheostat, it should
actually be set up as a potentiometer, with
one side going to + 15 volts and the other
side to — 15 volts. So, break the rheotstat
connection (on the left-hand side) from the
wiper, and send it to — 15 volts.

A more serious error occurs in the article,
“How to Use Transconductance Operational
Amplifiers” (Juty 1983), on page 57, Fig. 5.
On my original artwork, R5 is shown as being
15K, and that suitably restricts the current
into the 3080. However, it is shown in the
magazine as being 1.2K. That value is far too
low, and will lead to excessive current flow
that will destroy the chip! As stated in the text,
that current should be restricted to a value
between 0.5 pA and 0.5 mA. With the 1.2K
resistor, the current will exceed 10mA! Ther-
mal runaway is almost guaranteed. The solu-
tionis simple: Change the value of resistor RS
to 15K.

| hope those corrections will save your
readers some blown chips and blown tem-
pers. Once again, let me say that | was very
pleased with the fine way in which you pre-
sented my articles. | feel very honored that
Radio-Electronics picked them up.
THOMAS HENRY



The First Shirt-Poc

with a PERFECT PICTURE!

Less Than an Inch Thick, Weighs Less Than 12 Ounces

The CASIO
POCKET TV

Aam

L . J

Slips into your shirt pocket
or small purse.

A whole new world of technology has made
possible unbelievable picture quality on a TV
set so compact it slips easily into your shirt-
pocket.

Technically, it's nematic liquid aystals
and electroluminescence. From your view-
point, it's a sharp, birlliant black-and-white
picture on every commercial channel, 2to 83.

Outperforms Sony and Seiko

We didn’t say we have the only miniaturized
TV set; we said ours has the only perfect
picture. Sony has a set for $50 more, and
Seiko has one for $150 more, and in our
opinion neither of them is within light-years of
the picture quality ours has. Side by side, our
set's picture, like our description, is absolutely
clear.

We've picked up signals 75 miles and more
away from a station, because the builtin
antenna really grabs the signal. If you're near an
antenna connection, in ten seconds you can
connect the Casio Pocket TV to that antenna.

Watch and enjoy in complete privacy. We
include an earphone jack Plug it in and the
speaker is bypassed; only you will hear the
sound.

4-Way Power Supﬂ)ly System

Three tiny AA batteries will power this TV for
hours and hours (power consumption is only
one watt). Or use the rechargeable battery-
pack, and after viewing, plug it in the wall to
recharge ovemight.

That isn't all. With an optional adapter you
can plug the Casio Pocket TV into your car's
cigarette lighter; it uses almost no power.

Or, with the optional AC adapter, you can
watch TV forever with your set plugged directly
into a wall outlet.

Sunlight or Pitch Dark - No Difference

Unlike old-fashioned conventional television
sets that need a shadow-box in sunlight or a
room light inside, the Casio Pocket TV delivers
its perfect picture under any lighting
conditions.

The picture is strong and easyto see even on
the brightest sandy beach with the sun glaring
gght into the set. And it's equally clear in the

ark

An LCD brightness control guarantees
perfect picture quality no matter where you are.

You Get All These

As “standard equipment” with your Casio
Pocket TV, you'll get —
® test batteries (IM-3)
® earphone
® builtin VHF/UHF rod antenna
® wire antenna
® carrying strap and soft case

If you want the rechargeable battery-pack,
the cigarette-lighter power adapter, or the' AC
power adapter, they're optional extras, but they
aren't expensive .

Your Casio Pocket TV notonlywall be the talk
of the neighborhood; you'll be able to watch
your favorite shows no matter where you are.

WE ABSOLUTELY GUARANTEE!

Use your Casio Pocket TV for up to 30 days,
entirely at our risk If for any reason you decide
not to keep it, return it for a 100% refund.

wWWw americanradiohistorv com

THIS HAS TO BE THE ELECTRONIC
ENGINEERING ACHIEVEMENT
OF THE DECADE!

The CASIO POCKET TV

complete with test batteries, earphone,
antenna, strap, and soft case $299.95
two for $275 each

Rechargeable Battery-Pack, $7.95
Cigarette-lighter Power Adapter, $14.95
AC Power Adapter, $14.95

(+ $3.80 per total order for shipping)

Order TOLL-FREE

For fast delivery on credit card orders
call toll-free 24 hours a day, 7 days a week:

800-443-0100

Ask for Ext. 111

Or send check or money order.
Please add indicated shipping cost.

The Casio Pocket TV
is another electronic marvel from

NEW HORIZONS

Dept.RE-9 531 50th Avenue
Long Island City, NY 11101

© 1983 New Horizons

--------1

€861 H38W31d3S
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EQUIPMENT REPORTS

Microbuffer In-Line Printer
Buffer

CIRCLE 103 ON “REE INFORMATION CARD

A COMPUTER CAN RUN NO FASTER THAN
its printer. While even the least ex-
pensive, unsophisticated computer can
process data at a nominal rat2 of 20,000
characters per second (cps), the typical

Practica Peripherals Microbuffer |

OVERALL

low cost daisy-wheel printer loafs along
at 12 cps, while the average matrix printer
speeds along at 80 cps. Translated into
real time, it means your system is tied up
for anywhere from 20 seconds to 2 mi-

nutes when printing a standard double-
spaced page of 250 words. A ten page
report can easily tie up your system up-
wards of 20 minutes, while a longer re-
port would still be printing when you re-
turned from an extended lunch.

One of the most convenient ways to
release your computer from the strings
that tie it to the printer—and have the
computer available for use even when
printing a long report—is to use a Micro-
buffer In-Line (Practical Peripherals,
Inc., 31245 La Baya Drive, Westlake
Village, CA 91362) between your com-
puter and your printer.

Basically, the Microbuffer In-Line is a
cabinet that houses 32K or 64K of RAM
(user expandable to 258K) that sub-
stitutes for the computer’s RAM during a

continued on page 28

RADIO-ELECTRONICS

New! A solid wood
Work Center as efficient
as your computer

The Exeter. the complete computer work center. and also a tall. handsome
cabinet which conceals work clutter! Finished cabinet is antique (dark)
pine. 62 h x 32"w x 25%"d. Also available unfinished in kit form.
® Fits most computers — @ pull-out shelves for computer
IBM. Apple, TRS 80. etc. keyboard and printer
® Paper tray below printer ® Adjustable/removable shelf for CRT

Call toll-free: 1-800-258-4720

In New Hampshire: 1-800-552-0320
Visa, MasterCard American Express

A Y 1c1d House

Quality pine furniture for over 35 years
Dept. RE39 . North Conway, N.H. 03860
D Please send the Exeter Computer Work Center.

Enclosed is $499.95 plus $50.00 shipping.
(Requires minor assembly)

D Please send the easy-to-build unfinished Exeter kit.
Enclosed is $349.95 plus $35.00 shipping.

|
|
|
|
|
|
|
i
= [[] Please send free additional information.
|
|
i
|
|
|

Name (please print)

Address
Closed. it'sa
handsome armoire

On]y $499.9 5plus shpg.

|

|

City State Zip |
—

N
Y
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The best 60MHz scope
costs only $1150.
It’s from Kikusui.

That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that, we're offering a two year warranty on each of them, compared fo other big
name companies’ limited one year warranties.

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher
acceleration for better brightness, and sharper focus for better resolution.

Each scope in our 5000 Series is crafted so that it can be used for production, field service,
consumer electronics servicing, or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight fraces, delayed sweep, delay line and alternate sweep, and priced at $1100. Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger-
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021
and $595 for the 5020. So, whatever mode! suits you best, you can't get a better scope for
the money.

Of course, there's a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason
is KIK's nationwide network of lab quality maintenance facilities.

Write us and we'll send complete specifications back to you. Or just take a little time to call
us. It's a small price to pay to get big time quality and service.

For sales and technical information Order Toll Free

call foll free 800-4241-5334 800-421-5334

(in Calif., Alaska, Hawaii 213-515-6432).

[} [ J
17819 Figueroa Street
Gardena, Calif. 90248
TWX 910-346-7648
INTERNATIONAL CORP. * In Canada call: interfax Systems, Inc. 514-366-0392

Subsidiary of Kikusui Electronics Comp , 3-1175 Shinmarnuko-Higasht, Nakaharnu-Ku, Kawasaki City, Japan (044) 411-0111
CIRCLE 48 ON FREE INFORMATION CARD
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Attenuation Factor
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EQUIPMENT REPORTS

continued from page 24

printing job. The input to the Microbuff-
er’s RAM comes from the computer’s
printer output connection; the Microbuff-
er’s output connects to the printer. When
the computer is commanded to PRINT, it
dumps what is to be printed from its RAM
directly into the Microbuffer’s RAM at
almost lightning speed. For example. a
4000 word document dumps to the Micro-
buffer in less that 3 seconds.

If the number of bytes being dumped to
the buffer is less than, or equal to, the

capacity of the buffer, the computer itself
is free and ready for use withinseconds. If
the length of the document exceeds the
capacity of the buffer, the computer holds
the remainder in its RAM. As the docu-
ment prints, the data in the buffer slides
forward, producing free RAM at the tail
end. Eventually , the computer will dump
into the free RAM. Then, the computer is
free for use—as far as it is concerned, it is
finished printing and ready for another
job. The task of driving the printer is now
controlled entirely by the Microbuffer.
The word *‘controlled’” is appropriate
because the buffer is more than just a
storage memory for driving the printer; it
also determines the various ways in which

Vector Electronic Company announces newly improved

SLIT-N-WRAP°® tools

now also for o
30 gage wire

but if you prefer—

conventional wrap.

Just change wrap bit, pull off wire bracket

and make equally perfect wraps —

BUT, consider these advantages of
Slit-N-Wrap.:

@ Speeds up non-automated wraps — ?'/

4 TIMES FASTER.

@ Eliminates single wire
loading.

@ Lowers wrapost profile \‘)’
due to ‘daisy-chain’
n + out wiring.

@ No pre-stripping.
No pre-measuring.
No pre-cutting.

Electronic counter sets
3,5, 7 turns or "RUN".

Quick change bits
and sleeves.

HOWSLIT-N-WRAP
WORKS:

Sharp cutter cuts

NEW!

W

(4

NEW!
P184-7-30
110V AC with 200°
30 gage Tefzel wire
and electronic turns
counter, $168.00.

NEW!

NEW! Stable Push-Puli

Tension Regulator
ends wire breaks;
assures reliable gas-
tight contacts per
Mil-Std 1130B.

PROBE PROVES RELIABILITY

insulation forming
longitudinal slit. ¥ f' Miiii-Ohm Probe
Insulation spreads 3 checks contact

to fit space 4 integrity quickly,
between coils.
See befow. [

P210, $69.50.

P184-6 hand turned tool, $34.00, includes bit and 75’ of 30 gage Tefzel insulated

wire. Bits also available to Slit-N-Wrap 28 g. Tefzel or 28 g. polyurethane wire or to
CONVENTIONAL WRAP 26 g. to 30 g. Kynar on .025"* sq. posts. Only Vector does
all this with versatile quick change tools and accessories. Send for FREE CATALOG.

) Veziot Gtedtzonic Company

INCORPORATED

U.S. & foreign
patents.

12460 Gladstone Avenue, Syimar CA 91342-0336; phone (213) 365-9661
100
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the printer is driven. On the front panel
are three membrane button switches
labeled cLEAR, cory, and pAuSE, along
with matching LED indicators to show
the selected mode(s). The pauUsE switch
does exactly what its name implies: it
pauses the output to the printer so that the
uscr can make adjustment or alignment
tests or anything else you can do when the
printer drive is halted. The computer can
dump to the buffer while the PAUSE is set.

The copy switch programs the Micro-
buffer for up to 255 repeat copies of the
document. Normally, the buffer provides
a single copy. If the copy switch is de-
pressed, say, three times, three additional
copies will be automatically printed. To
print a copy, the entire document must be
in the buffer. If the document is larger
than the buffer it will overrun the first part
of the document. If the buffer receives a
document larger than its RAM, the LED
above the cLEAR switch goes on to indi-
cate that the complete document cannot
be held in the buffer’s memory. Normally
that is not a major difficulty because the
butfer is matched to the available memory
in the computer.

It the user is reasonably certain of the
document size and can be certain that
there is RAM available for a new docu-
ment, he can dump additional documents
into the buffer even while the printer is
running. That's because the buffer pro-
vides a form-feed command for the print-
er between documents.

Forexample, assume you are preparing
four form letters and you will print two
copies of each. As the first letter is print-
ing, you prepare the second letter and
dump it into the buffer, then perhaps a
third letter, and a forth. As long as you are
certain there is RAM available in the buf-
fer, you can continuously dump addition-
al documents or even pages of a manu-
script. Just keep in mind that the buffer
issues a form feed to the printer after each
complete dump, so each document starts
on a fresh page.

The cLEAR switch instantly clears the
buffer’s RAM so you can go on with other
printing jobs.

The Microbuffer works exceptionally
'well and fuss-free. Its only limitation
appears to be that it does not respond to a
page stop. For example, if the word pro-
cessor, such as Scripsit or Typit, is in-
structed to stop after each page is printed,
the instruction is ignored when printing
through the buffer; the buffer simply pro-
vides the standard form feed at the end of
each page. For documents or listings
greater than one page in length, the paper
should be tractor-fed.

The Microbuffer In-Line is housed in a
cabinet 5% by 7%2 by 1% inches. It is AC
powered through a wall transformer. The
parallel-printer model is supplied with a
standard Centronics-type input connector
and a 3-foot output cable terminated in a
Centronics-type connector. In the serial-
printer version, RS-232 connectors are
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100 MHz FREGUENCY COUNTER 200 MAX
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MOD=L 1803
$1E€9

SEDWN ACTUAL SIZE

SIMPLE TO POWER
BATTERY OR AZ LINE
OPERATION
[ADAPTER INCLUDEL).

EASY-T)-READ.
8-DIGIT DISPLAY
PROVIDES 1| Hz RESGLJTDN

5 Hz Ta 100 MHz

200 V MA
SELECTEBLE LOW-PASS BEC INPUT CONNECTOR For more dezls on the amazing 1803 and the full lize
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used. The input and output baud rates and
assorted handshaking protocols are in-
dividually programmable. Both the serial
and parallel versions are priced at $299
(32K model) and $349 (64K model).
User-installed 64K add-ons are $179.
Specially configured models (without
housings) of the Microbuffer are avail-
able for direct installation in the Epson
printers (with and without Grafirax) and
the Apple computers.

While the price might appear to be
somewhat high at first glance, consider
that it frees some expensive computer
hardware for more productive use. What
is high for home and family use can be a

Vidicraft Model-IVE 100
Integrated Video Enhancer

IT’S QUITE AN UNDERSTATEMENT TO SAY
that the video marketplace has changed
dramatically in the past few years. For
one thing, products that once were only
used by video professionals, and others
that had never even becn thought of, are
now commonplace in the home. Those
products include such things as image
enhancers, sync stabilizers, video dis-
tribution amplifiers, and commercial-
elimination systems. There are few video
enthusiasts that, at one time or another,

real buy for business use. R-E

have not wished they had one or more of

CIRCLE 104 ON FREE INFORMATION CARD

Vidicraft IVE-100

OVERALL
PRICE |

EASE
OF USE | |

INSTRUCTION
MANUAL

PRICE
/VALUE“I'_ F
1/2[3]4{5[6][7[8[9]10

NS ‘\( (#\
< < o of

STUDIO SPEC"MAGNIFIER LAMP
AT °59.% YOU

BE WITHOUT IT

This quality all-metal construction
UL recognized lamp uses a standard
22 W fluorescent circline bulb (the
bulb is included!). Features of this
great buy include a polished, dis-
tortion-free glass magnifier (X3); a
4-way, all metal clamp bracket; a
full 45" reach. The lamp is available
in two colors: Ivory or chocolate
brown.

W

ORDER NO.
MX114

You must agree, it's a steal at only

/~ Y

Y $59.95 ea. (plus shipping). If you
ORDER NO. buy 5 or more, it's only $54.95 (plus
LTS103 . shipping). Order No. MX114.

Shipping is only $5.00 ea. in the
continental USA.

=

SPECIAL BONUS! If glou buy one or more of the
magnifier lamps, you can get our LTS103 bench lamp for only $10.95 ea.
(plus $2.80 ea. shipping). The LTS103 is UL listed to 100 W. utilizes a
porcelain socket, and includes mounting brackets.

To Order Call Toll Free

. (800) 423-5336
! ;_xow“%“‘ﬁ Calif. Toll Free
ELECTRONICS S (800) 382-3663
A DIVISION OF ALUIANCE RESEARCH CORPORATION hd Local

“OUR SERVICE MAKES THE DIFFERENCE” (2‘3) 70"5848
18215 Parthenia Street, Northridge, CA 91325

IIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIllllllllllllllll.llll'llllllllllllllll
: QTY ORDER NO. COLOR PRICE  SHIPPING EXT .
E 85-MX114 $59.95* $5.00 :
= 85-LTS103 10.95 2.80 -
T 8MXIBFL 5.95 2.00 :
E *Only $54.95 for 5 or more TOTAL E
= Credit Card # _ Exp. Date _ :
E Name (Please print) E
_E Signature E
S SEN S RNE NS S E NSNS AN TSNS SN S NS SE NSNS PEE NS S NSNS EEEERNENRESE
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CAN'T AFFORD TO

-

those products. Of course, if they had all
of them the result would be four more
boxes and a tangle of cables.

There is an alternative, of course—one
of the new all-in-one video accessory sys-
tems such as the Vidicraft (0704 S.W.
Bancroft St., Portland, OR 97201) /VE-
100 integrated video enhancer. It features
all of the systems we’ve mentioned, as
well as a simple switcher and an RF mod-
ulator. Let’s look at the various features
this unit contains and how they work, and
then look at the system as a whole.

An image enhancer

Anyone who’s ever recorded a TV pro-
gram while watching it and then later
viewed the tape, is sure to have noticed
that the recording is of inferior quality.
Granted, the quality improves with top-
notch equipment and high recording
speeds, but there will always be some loss
of overall quality or detail. The purpose
of an image enhancer is to restore that lost
quality. The enhancer incorporated in the
unit can be used to enhance the quality of
pre-recorded tapes and off-the-air TV
viewing, as well as to improve the quality
of camera-to-VCR and VCR-to-VCR re-
cordings as they are being made.

The results provided by the unit are
dramatic, but vary according to the quali-
ty of the original source. Video enhancers
work by amplifying the high-frequency
video information, which in turn in-
creases the detail and sharpness of the
picture. But if that high-frequency in-
formation is for the most part missing, as
is often the case with multi-generation
tape recorded at slow spceds, there is
nothing to amplify. Needless to say, the
enhancer can not bring out detail that has
been lost forever.

There is a drawback with all video en-
hancers; when you amplify the high-
frequency video you also amplify the
high-frequency video noise. That noise
shows up on the screen as snow. The
Vidicraft unit compensates for that prob-
lem with their VNX noise-reduction cir-
cuit. That circuit suppresses certain low-
amplitude, high-frequency signals. Thus,
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VIZ WE-I30A SOUND LEVEL METER $11. $ 133,
VIZ WA-504B /44D AuDIO GENERATOR 18+ 4 /27
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ALL ITEMS CARRY FULL MANUFACTURERS
WARRANTY PU/S ELECTRINICS WAREHOUSE
FI/It 45 0AY MONEY BACK GUARANTEE!

/,/§T SALE
SIMPSON 452 15 Mz SCOPE $99. 4 827
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LEADER LAG'27 SINE/50. WAVE GEN. 3105 $ 164 AW, SPEERY 3I5P [EMHz SCOPE $go0. $ 720.
| LEAPER LoC-8235 FREQ.CONTER 4450 4 405 4\ cpeepy 6200 20tz score 5755 5706, |
I LEADER LDC-822 FREQ.COUNTER 320 $ 288 AW. SPERRY EZ-6110 DMM $66. %8968 I
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RADIO-ELECTRONICS
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its purpose is the exact opposite of the
enhancement, but it operates only on low-
amplitude signals. The result 1s the re-
moval of much of the increased snow, but
at the expense of some of the recovered
detail. Even so, the overali quality of the
picture will be much improved.

Stabilizer

By now, most VCR owners know
about the various anti-piracy schemes
used by tape distributors, and the havoc
even authorized copies can play with
some older sets. The purpose of the stabi-
lizer, then, is to climinate the roll and
jitter caused by those anti-piracy
schemes. It is also useful in the dubbing

of home tapes because it reduces the
chances of roll and breakup (due to drop-
outs) during that process.

Commerical alert

There are various schemes for auto-
matically removing commercials from
programs for taping. They all have one
thing in common—the don’t work very
well. The ones that search for a color
burst are fine for old black-and-white
movies and shows, but are useless for
color. The ones that search for a tade to
black are fouled up by multiple com-
mercials and by the fact that such fades
are often found in the middle of movies.

The /VE-100 gets around the problem

o AT

CALL TOLL
FREE TODAY!

1-800-543-3568

NATIONAL WATS

(€l

IT'S FREE! ORDER YOURS NOW.
Consolidated €lectronics, Inc.

YOUR COMPLETE ELECTRONIC PARTS SOURCE!

MOST ORDERS SHIPPED
WITHIN 24 HOURS.

COMPARE OUR LOW PRICES
AND SAVE!

1-800-762-3412

OHIO WATS

705 WATERVLIET AVE.. DAYTON. OHIO 45420

IN DAYTON e (513) 252-5662

TELEX NO. 288-229
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by not removing the commercials—
instead it warns you about them. It
searches for a fade-to-black, and when it
finds one it emits a rather loud beep.

The feature is, of course, only useful
for attended recording of programs as it
does not actually remove the com-
mercials, What it does is give you enough
warning so that you can hit the pause
button.

The manufacturer states that it is also
possible to use the feature for recording
one program while watching another, but
to do that would require you to swiich
channels to the one being recorded to
check for a commercial. If one were
found, the tape would have to be rewound
slightly, played up to the beginning ot the
first commercial, paused, and then taping
restarted when the program resumed.
Only then would you be able to return to
the program you were watching.

The unit incorporates two additional
features. An RF amplifier for connecting
units with video outputs to your TV, and a
distribution amplifier that allows three
separate outputs without a loss in appar-
ent picture quality.

Installation and operation

Installing the unit is a snap; it should
take no more than five minutes from box
to usc. Three installation diagrams, com-
plete with clearly written descriptions,
cover the most common setups.

Turning to the front panel, the unit is
turned on and oft, and the inputs and the
functions are selected using a row of
pushbutton switches located at the left.
On the right are three controls that are
used to adjust the enhancement. noise
reduction, and the stabilizer circuit.

Operation is fairly straightforward; the
only thing that is the least bit tricky is the
setting of the enhancement level. That
level is a matter of personal preference
and you'll have to play around with the
controls a bit until you are satisfied. The
effect of all of the controls can be seen by
simply switching a particular function in
and out; that makes comparisons easy.

One thing that was a little annoying
was the fact that once the unit was wired
into a video system, it had to be turned on
any time the system was used, even if
none of the features were needed. A
bypass provision would have been nice.

The instruction booklet was well writ-
ten, clear, and certainly better than some
we've seen for this type of equipment. Of
course it still leaves a lot to be desired for
those technically inclined (no schema-
tics, etc.). but that is typical.

If you take your video seriously, and
are in the market for a versatile accessory
to upgrade the performance of your video
system, the /VE-100 deserves your atten-
tion. It is well made, as witnessed by the
limited two-year warranty on parts and
labor it carries, and works as claimed.
The unit lists for $229.00. R-E

continued on page 38



Model WP-714 $399.95

Three separate DC power
supplies in one
[

Digital monitoring for
voltage or current

o
Two built-in external
digital voltmeters
o
Featuring current limiting—
short clrcuit protection.

40W TRIPLE SUPPLYST"

Newest in the VIZ power supply family

Power supply economy

Buy a WP-7 14 Supplyst and you actually
get five pieces of equipment: three DC
power supplies and two digital volt-
meters. And you have the convenience
of having all these functions in one
compact instrument—at one attractive
price, much lower than if you bought
each piece of equipment separately.

Power supply versatility

Here's power for a broad range of uses:
circuit breadboarding, production test-
ing, servicing, repair and educational
applications. The WP-714 has two var-
iable DC power supplies 0 to 20V at
0.75Aand one fixed,remote sensing, 5V
supply at 4A. The two variable supplies

may be connected in series to provide O
to 40V at 0.75A. Built-in digital instru-
ments make it possibie to monitor volt-
age or current from eitherofthe variable
supplies Separate inputs on the front
panel provide for measuring two exter-
nal voltages up to 99.9V—even while
the unit is beingused as a power supply.
The WP-714 features fully adjustable
current limiting as well as automatic
short circuit shutdown (resettable) on
the two variable supplies, and current
fold back on the fixed supply.

Power supply quality

The WP-714 is a laboratory quality, fully
regulated source of DC power. You can
set your desired voitage and current
limits by convenient panel controls—

withinstant pushbuttonreset. Load reg-
ulation is 0.075% max. over the full
range. Line regulation is 0.05% max. at
full output voltage. Ripple is max.of 10
mV peak-to-peak. There is no overshoot
atturn on, turn off orreset. Al VIZ power
supplies are U.S. made and are fully
warranted, parts and{abor, for ayear. Alt
units are tested to NBS Standards.

Three other 40W Supplysts

Offering same quality, digital monitoring
and measuring features.

WP-711. Single supply. 0-40V O-1A.
$264.95

WP-712. Single supply. 0-20V 0-2A.
$277.50

WP-713. Dual supply. Two 0-20V 0-1A
supplies (0-40V in series). $349.95

The 100W Supplyst Family

L OQ &

WP-709 $324.95

Other quality VIZ Power Supplies

WP-702A $167.00

WP-705. Single supply. 0-50V 0-2A. $315.95

WP-706. Single supply. 0-25V 0-4A. $329.95

WP-707. Dual supply. Two 0-25V 0-2A supplies (C-50V in
series). $409.95

WP-708. Triple supply. Two 0-20V 0-2A supplies (G-40V in
series). One 5V 0-4A fixed supply. $479.95

WP-709. Dual slotted. 5/13V, 0-7.5A supply. $324.95

VIZ RELIABILITY
VIZ is a 50 year-old company. Our instruments are fully warranted, parts and labor, for a year.
Altitems tested to NBS standards. We offer service and parts availability for a minimum of ten years.

Over 15repair depots in U.S.A.

Fully regulated, continuously adjustable voltage outputs with
short circuit protection. Analog meters.

WP-702A. Dual. Two 0-20V 0-200mA $167.00
WP-703A. Single. 0-20V 0-500mA. $119.00
WP-704A. Single. 0-40V 0-250mA. $125.95

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

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

electronics
is no picnic.

At any level it
takes work and
a few sacrifices.

But with CIE,
it’s worth it.



Whoever said, ‘‘The best things in life
are free)” was writing a song, not living
alife. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours. But the hours you do put in
will be on your schedule, not ours.
You don’t have to go to a classroom.
The classroom comes to you.

Why electronics training?

Today the world depends on
technology. And the ‘‘brain’’ of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing...even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec-
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec-
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that’s right for you.

Learning electronics is a lot more
than memorizing a laundry list of

facts about circuits and transistors.
Electronics is interesting?! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous *‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
befcre you go on to the next. You
learn at your own pace.

And, beyond theory, same courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

r---------------
Cleveland Institute of Electronics, Inc.

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree

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

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You’ll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776 East 17th
Street, Cleveland, Ohio 44114.

is simulated.

1 Cl

Print Name

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

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

Address

_Apt.

City

State

Zip,

MAIL TODAY!

www americanradiohietory com

Age Phone (area code)

Check box for G.I. Bill bulletin on Educational Benefits: (1 Veteran

Pattern shown on
oscilloscope screen

[ Active Duty

RE-68



EQUIPMENT REPORTS

continued from page 32

Tektronix Model 212
Dual-Trace Oscilloscope
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Tektronix 212 Oscilloscope

OVERALL
PRICE

IT WASN'T TOO LONG AGO THAT OSCILLO-
scopes were huge and heavy, and they

doubled as the primary source of heat for
the test-bench area. But nothing will
make you forget those days faster than the
model 2/2 oscilloscope will. That dual-
trace scope from Tektronix (PO Box 500,
Beaverton, OR 97077) measures approx-
imately 3 X 5%4 X 9 inches—so you might
even be tempted to call it a pocket oscillo-
scope (especially if you’re wearing a bul-
ky winter coat). The lack of air vents
alone indicates that the 2/2 is a cool-
running unit. Let’s take a look at the fea-
tures that Tektronix managed to fitin such
a small package.

The CRT screen, as you might expect,
is rather small (approximately [Yx?2
inches). But even so, it dominates the
front panel of the scope. It’s graticule is
an internal 6 X 10 division grid. It is not
illuminated; we presume that’s to ensure
as long a life as possible from the 10
internal, rechargeable, nickel-cadmium
A cells.

Those batteries can run the scope for
3-5 hours on a full charge (even longer if
maximum trace intensity is not usecd).
While they are meant to be the primary
power source {or scope operation, the 2/2
can also be operated from line voltages
between 104 and 126 volts. (However,
when the unit is operated below 110 volts,
the internal batteries will be slowly dis-
charged.)

The 272 incorporates an internal batt-
ery charger, but the scope must be turned

off for it to work.

A protection circuit in the scope pro-
tects against excessive discharge. The
scope automatically shuts down if the
battery charge drops below 10 volts. A
front-panel LED labeled pPowER, that nor-
mally lights whenever the scope is tumed
on, will not light when there is less than
10 minutes of scope-operating time left in
the batteries.

Controls

All of the operating controls are located
on the side panel of the scope. But that’s
not an entirely fair statement. The two
VOLTS/DIV controls, though located on
the side panel, are read from the front
panel. And the sec/piv, while located on
the side, near the rear, can be read reason-
ably conveniently by viewing the scope
from a slight angle. All the other controls
arc in a recess on the side. Until you
become familiar with them, you pretty
much have to turn the scope 90° so that
you can read the labels.

The rowER switch is particularly hard
to find without turning the scope to look
for it. It is a slide switch that is located at
the center of 4 larger rotary switches.
That’s not really a disadvantage, though.
The 4 rotary controls ‘‘protect’” the
POWER switch {rom being turned oN
accidentally. That’s especially important
for portable battery operation, and shows
that Tektronix gave its panel layout a little

FIRST QUALITY COMPONENTS -

DIGITAL MULTIMETER

NOT MAIL ORDER “SECONDS”

Send for Free Catalog -
over 1100 parts.

RADIO-ELECTRONICS
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IC-KQOLERS™ trom
UNITRACK® dissipate o initC  Price
‘D‘;ul 2::'(504 ?Ea”rol'r‘w 22225 14 $.29

sl e e 22228 18 29

and bet!
Just push IC-Kooler on - 2 7 18 .29

TI WIRE
WRAP
SOCKETS

Tin plated
phosphor bronze
contact -3 wrap
Stock

No. Nopins 199 -
11301 d
11302
11303
11304
11305
11306
11307
11308
11309

Stock No.Pins
ARIES ZERO /
INSERTION <
FORCE
SOCKETS -

SOCKETS

Tin plated

copper alloy

688 contact pins

with gas tight seal.

Stock &
No. No Pins 1-24 25-93 999

11201

11202

11203

11204

11205

11206

11207

11208

11209

,f 7 Single rotary switch opera.
& r;ﬁ tion L arge, easy 1o read 5
S 3-'2digii display 800 hours
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mum\’l
8250

$79.%

Full 1 year wananly

operating e with singie 9v

battery Seven tunctions

heat is collected from top 22228 20 {DC Volts, OC Amps. Ohms.
AC Volts. AC Amps, Diode
and Resistor Junchion, Aud

and bottom of IC and
tole Continuity Checki
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loose'
cam actuated, true zero
AR St0ck No. Carrying case wiln

insertion ~ tin plated solder

tail pins - capable of being ! 02504 vattioon §Q 95

plugged into dip sockets,

including wire wrap. WILD ROVER
Touch swilch capsule

Operating motion 1s .005" withoul the
use of a levered arm Extremely fast on
and oft with low noise Normally open

rated 115 VAC. 1.6 amp-30 mdliohm re-
sistance - 615 radius by 160 thick. B0z o

Stock No. 10 & Up 50079 032
12008 $1.28 032

60/40 ROStN CORE SOLDER

Stock Length Weight
3 No Dia  (teet} (oz)
50075 062 15
\ = 50076 067
50077 062

Stock No. of Bace
No. Pins

11055 24

11058

11087

11058

1-9  10-49
498
5.15
6.81
12.02

1.9
$1.42

ELPAC POWER SUPPLIES - DC/DC CONVERTERS MODUTEC

\ Miniclamp AC Volt-Ammeter
U allows singling one conductor out of
o f

Output  Output Dimensions
Voitage Curent  {HXWxD)
{MA)  ninches  Price
025 .48x.51x305 § 7.95
025 4Bx.51x3.05 7.95
020 .48x.51x3.05 7.95
7.95 i \

SINTEC ~ ELPAC Input
Stock No.  No. Voltage
300 MW Type tvoC) (Vi
13825  CB38OY 3.07.0 12$0.6
13826  CB38113.07.0 -12:0.6
13827  CB38023.07.0 15:0.7
13828 CB38123.07.0 -1520.7
13820  CB3804 3.07.0 28207
13830  CB3814 3.07 0 -28+0.7

USE YOUR OFFICE COPIER
TO MAKE YOUR FORMS! 4
SAVE TIME © WORK ® MONEY

Stock No.
23001

many without disarrangement
Stock No. AC Amperes Price
13730 0254 $39 50
13731 0504 39.50
13732 0-100A 39 50

ACCESSORY LINE SPLITTER
allows fast readings of AC power con-
sumption of plu% in equipment with-
y out separation of ieads.
Stock No. 13727 $9.95

POCKET SIZED

G

B\\'
Stock No. 13801

- “Floppy Disc” —— 1.5 W TYPE:
Power Supply For [~ ] 13831 C13801 4070 12$0.6 125
\nch. r Drives (&3 13832 CL3811 4.07.0 -12+0.6 125
Winchester/D ‘ 13833 CL3802 4.07.0 1530.7 100
$109 o 13834 CL3812 4.0-7.0 -15£0.7 100 .651x%.2x1.77 24.95
. 13835  CL3804 4.07.0 28%1.4 50 651x1.2x1 77 24.95
}380‘ 1 Data Sheet 13836 CL3814 4.07.0 -28+1.4 50 .651x1.2x1.77 24.95
or13801... 25 13825-1 DATA SHEET FOR DC/DC CONVERTERS . .25

020 .48x.51x3.05
010 .48x.51x3.05
010 .48x.51x3.05

ot 592
Make your own graph & e
chart paper
Make your own data &
column sheets
Make your own memo &

851x1.2x1.77 $24.95 23002
851x1.2x1 77 24,95

651x1.2x1.77 24.95 23003

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED
Output
Curem
Rating

SINTEC
Stock No.
13802
13803

ELPAC
Pan No.
SOLViSS
SOLVIS-12 d
SOLVI515 1.24
S0LV18-24
vao-

Output
Voltage
47/16x4x2
4.7/16x432
a-7/16x4z2
4-7/1824x2
5-5/Bx4-7/8x3-3/16
5-5/8x4.7/8x3-3/16
5-5/03-7/8x3-3/18
5-5/8x4-7/8x3-3/16

Fixed inclvded
Fixed included
Fixad inciuded

SOLV30-12
SOLV3015
13812 SOLV3024

138021
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- ONE TOOL DOES (ANTI-STATIC MODEL) stock No. 13736 $15.,
; 8thru 40 PINS!  Stock No. 11059 $12.95 2 AC VOLTAGE TESTER
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acle to check line voltage over 50-
SOCKET WRAP 1D B : iIC EXTRACTOR 150 VAC p g5
i e bereahoea o 10ca 3 One-piece, spring steel con- Stock No. 13735 $1 4.
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Drawer Q Milford TOLL 800-526-5960 5t Suances.
0 $100. - S3.
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Is something wrong in your home?
You can listen from any phone in the world.

The SENSAPHONE Protects Your

Home Whether You're There Or Not-

And You Can Listen to What'’s
Going On When You're Away!

New!
From Gulf & Western

Connect the Sensaphone to your telephone
and at once you have an alarm system, an
environmental monitor, an ear that lets you
listen to “live” sounds in your home or office,
and an automatic dialer that dials any of eight
pre-set numbers when you push one digit.
Read on:

Sophisticated Alarm System

Your Sensaphone system never sleeps. If
power fails, if the temperature rises beyond the
pre-set limit or falls below the pre-set minimum,
if an unusual sound occurs, or if any of three
other conditions of your choosing develop, this
remarkable system will dial automatically, and
in sequence until someone answers, you, a
neighbor, the fire department, the police, or
whatever group of numbers you've entered.
Your Sensaphone won't quit calling until
someone answers or you turn it off.

“Call-In” Monitor

If you're away from home and are worried
about the kids or about break-ins, call home
from any phone. Your Sensaphone will report
to you (privately, because your call will include
a private code) on the monitored conditions.
Then you can listen to the room sounds for
yourself.

You can install a Sensaphone in your office
too. At night, if you're driving by and see a light,
call your Sensaphone. You'll quickly leam
whether it's the cleaning service or an
unwelcome intruder.

Automatic Dialer

Enter the eight numbers you call most
frequently. Then, when you want to call one of
those numbers (up to 16 digits each), press
just one dial-key and your Sensaphone will call
the whole number for you.

Your Sensaphone won't lose its memory if
the power fails, because a battery backup
protects it. What's more, the Sensaphone will
call the preprogrammed numbers to wam that
the power is off and it'll also warn you if the
battery power is low.

® A product of Gulf & Westemn, madein U.S.A.

® Occupies only 7%" x 8%" of space.

® Connects to your phone in 10 seconds.

® “Standby” mode remembers information
but prevents function.

SPECIAL PRE-HOLIDAY ALLOTMENT!

The Sensaphone wasn't supposed to be available un-
tii 1984. New Horizons has moved up the delivery
date, 80 we can ship yourSensaphone immediately,
unless the demand Is even greater than we expect.
A special note:

As an executlve gift for someone '‘who has every-
thing" - consider the Sensaphone, We guarantes, it's
a gitt he or she wlil use and appreciate for years to
comel

WE ABSOLUTELY
GUARANTEE!

Plug your home or office phone (or both) into
the Sensaphone. Use it for up to 30 days. If you
decide for any reason yo