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TEK

2236 100 MHZ
OSCILLOSCOPE

THE ANSWER
BY ANY MEASURE

100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/div; aiter-
nate sweep; +*2%
vertical/horizontal
accuracy; vert-
ical sensitivity to
2mv/idiv@

90 MHz.

9-digit ftuores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

Dc volts and ac
coupled true
RMS volts. Mea-
sured through the
Ch 1 scope input.

Gated measure-
ments. Use the
scope's intensified
marker to measure
frequency, period,
width and to count
events within
specified portions
of the signal.

Auto-ranged,
auto-averaged
counter/timer.

Frequency, period,

width, delay time,
A-time, plus total-
ize to more than
8 million events
—with 7 digits
plus exponent
displayed.

Now make measurements
faster, easier, with greater
accuracy and user confidence.
The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see results con-
currently on the 9-digit numeric
readout and CRT display.

Its complete trigger system
includes pushbutton trigger view,
plus peak-to-peak auto, TV
line, TV field, single sweep and
normal modes.

At just $26507 the 2236
includes the industry’s first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
itall! You can order, or obtain lit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include probes, operating

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000-
count resolution.
Get precise read-
outs of average dc
and true RMS volt-
age. Measure
resistance from
milliohms to
gigohms.

manual, 15-day return policy, full
warranty and worldwide service

back-up.

Order toll-free:
1-800-426-2200
Extension 57

in Oregon call collect:
{503) 627-9000 Ext. 57
Or write Tektronix, Inc.

P.O.Box 1700

Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE

Copyright ©1984, Tektronix, Inc All rights reserved TTA-324-1 *U).S. Domestic price F.O.B. Beaverton, Oregon Price subject to change.
CIRCLE 267 ON FREE iINFORMATION CARD
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DON T LET HEAT DESTH

You want to know more about robots FRZINES B
but can’t find any information? Well it's all ) v
here in two special articles that cover the m:::;:;:%*:;
state of personal robots in depth. First, S
we'll show you what'’s available in the marketplace: kits, assembled
units, arms, rovers, turtles, and more. Second, we’'ll show you what's
involved in building a robot from scratch. The special section starts on
page 41.

The robot you see featured on the cover is the Gemini from Arctec
systems of Columbia, Maryland. It’s a sophisticated robot rover with
built-in intelligence. It talks and listens. It will recharge its batteries
when it senses it's getting low on power. The entire robot is available
in kit form, and its subassemblies are available separately. It's just one
of the robots we cover in this issue.

NEXT MONTH

THE APRIL ISSUE IS
ON SALE MARCH 4

‘GET INTO TELETEXT

We'll introduce you to World System Teletext and
then we’ll show you how to build a teletext decoder
so that you can join the fun.

BUILD A TELEPHONE-LINE TESTER
Save on unnecessary repair costs by keeping tabs on
your phone line.

GRAVITY WAVES?
Are gravitational waves the source of 1/fnoise in elec-
tronic components?

ALL ABOUT FREQUENCY COUNTERS
How to choose and use this valuable test instrument.

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

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

Lower Price

Scanners

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

Regency? MX7000-DA

List price $699.95/CE price $394.95/SPECIAL
10-Band, 20 Channel ® Crystalless ® AC/DC
I'requency range: 25-550 MHz. continuous coverage
and 800 MHz. to 1.3 GHz continuous coverage
The Regency MX7000 scanner lets you monitor
militarv. F.B.1, Space Satellites. Police and Fire
Departments, Drug Enforcement Agencies. Defense
Department. Aeronautical AM band. Aero Navigation
Band. Fish & Game, Immigration. Paramedics,
Amateur Radio. Justice Department, State Depart-
ment. plus thousands of other radio frequencies
most scanners can’t pick up. The Regency MX7000
is the perfect scanner for intelligence agencies that
need to monitor the new 800 MHz. cellular telephone
band. The MX7000. now at a special price from CE.

Regency® Z60-DA

List price $379.95/CE price $179.95/SPECIAL
8-Band, 60 Channel ® No-crystal scanner

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

Regency® Z45-DA

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

Bands: 30-50. 118-136. 144-174. 440-512 Mtz

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

Regency® RH250B-DA

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

NEW! Bearcat® 50XL-DA

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

The Uniden Bearcat 50XL is an economical.
hand-held scanner with 10 channels covering
ten frequency bands. It features a keyboard lock
switch to prevent accidental entry and more.
Also order part # BP50 which is a rechargeable

battery pack for $14.95. a plug-in wall charger, part

= AD100 for $14.95 and also order optional
cigarette lighter cable part # PS001 for $14.95

Regency

NEW! JIL SX-400-DA

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

Frequency range: 26-520 MHz. continucus coverage.

With optionally equipped RF converters 150KHHz.-3.7 GHz

To celebrate our 15th anniversary, when you order the JIL SX-
400 synthesized scanner hefore March 31, 1986, from CE.
you'll get your choice of the RF-8014-DA or RF-5080-DA
converter free. Or if you prefer, you can get the RF-1030-DA
converter for only $50.00 more with your SX-400 order. The
JIL SX-400 's designed for commercial and professional
monitor users that demand features not found in ordinary
scanners The $X-400 will cover from 150 KHz to 3.7 GHz
with RF converters You may also order the following RF
converters foryour $X-400 scanners separately at these prices.
RF-1030-DA at $234 95 each for frequencyrange 150 KHz -
30 MHz USB. LSB. CW and AM. (CW filter required for CW
signal reception): RF-5080-DA at $194 95 each for 500-800
MHz.: RF-8014-DA at $194.95 each for 800 MHz.-1.4 GHz.
Be sureto also order ACB-300-DA at $99 95 each whichis an
antenna control box for connection of the RF converters The
RC-4000-DA data interface at $259 95 each gves you
control of the SX-400 scanner and Rl converters through a
computer. Add $3 00 shipping for each RF converter. data
interface or antenna control box. Add $10.00 forshippimgboth
the scanner and free converters [f you need further information
on the JIL scanners. contact JIL directly at 213-926-6727 or
write JI1. at 17120 Edwards Road. Cerritos. California90701.

SPECIAL! JIL SX-200-DA

List price $499.95/CE price $157.95/SPECIAL
Multi-Band - 16 Channel ® No-Crystal Scanner
Frequency range 26-88, 108-180. 380-514 MHz.

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

NEW! Regency® HX1200-DA
List price $369.95/CE price $219.95/SPECIAL
8-Band, 45 Channel ® No Crystal scanner

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

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

ity. You can scan up to45 channels at the sametime including
the AM aircrait band. The LCD display is even sidelit for night
use. Order MA-256-DA rapid charge drop-in battery charger
for $68.95 plus $3 00 shipping/handling, Includes wall charger.
carrying case. belt clip, flexible antenna and nicad battery.

NEW! Bearcat® 100XL-DA

List price $349.95/CE price $209.95/SPECIAL

9-Band, 16 Channel ® Priority ® Scan Delay

Search ® Limit ® Hold ® Lockout ® AC/DC

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

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

a LCD channel display with backlight for low light use

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

1947 x 7% x 27" The Bearcat 100XL has wide frequency

coverage that includes all public service bands {Low.

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

meter and 70 cm. amateur bands. plis military and

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

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

batteries and flexible antenna. Order your scanner now.

Bearcat® 210XW-DA

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

NEW! Bearcat® 145X1L-DA

List price $179.95/CE price $102.95/SPECIAL

10 Band, 16 channel ® AC/DC #® Instant Weather
Frequency range: 29-54. 136-174. 420-512 MHz.

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

MX4000

HX2000 )
MX7000
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NEW! Bearcat® 800XLT-DA
List price $499.95/CE price $317.95

12-Band, 40 Channel ® No-ciystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512. 806-912 MHz.

The Uniden 800XLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9%’ x 4%" x 12%."

OTHER RADIOS AND ACCESSORIES

Panasonic RF-2600-DA Shortwave receiver $179.95
Panasonic RF-8300-DA Shortwave recever .$19595
RD95-DA Uniden Remote mount Radar Detector . ... $128 95
RD55-DA Uniden Visor mount Radar Detecto .$98 95
RD9-DA Uniden "Passport” size Radar Detector . $239.95
B8C 210XW-DA Bearcat 20 channel scanner SALE $209.95
BC-WA-DA Bearcat Weather Alert” $49 95
DX1000-DA Bearcat shortwave receiver SALE . .$349.95
PC22-DA Uniden remote mount CB transceiver .$99.95
PC55-DA Uniden mobile mount CB transceiver .$59.95
R1060-DA Regency 10 channel scanner .$98.95
MX3000-DA Regency 30 channel scanner ..$19895
XL156-DA Regency 10 channel scanner SALE $129.95
UC102-DA Regency VHF 2 chan. 1 Watt transceiver $124.95
RH250B-DA Regency 10 ch. 25 Watt VHF transcever . ... $329.95
RH600B-DA Regeiicy 10 ch. 60 Watt VHF transceiver . .. $454.95
RU150B-DA Regency 10 channel UHF transceiver $449.95
RPH410-DA 10 ch handheld no-crystal transciever $399.95
P1405-DA Regency 5 amp regulated power supply .. .. $69.95
P1412-DA Regency 12 amp regulated power supply. - $119.95
BC10-DA Battery charger for Regency RPH410 $7995
MA256-DA Drop-in charger for HX1000 & HX1200 . .. $68.95
MA257-DA Cigarette lighter cord {or HX1200 .$19.95
MA917-DA Ni-Cad battery pack for HX1200 .$34.95
EC10-DA Programming tool for Regency RPH410. .$24.95
SMRH250-DA Service man. for Regency RH250. .$24 .95
SMRU150-CA Service man. for Regency RU150 $24 95
SMRPH410-DA Service man. for Regency RPH410. .. . $24.95
SMMX7000-DA Svc man. for MX7000 & MX5000 . . $19.95
SMMX3000-DA Service man. for Regency MX3000. $19.95
B-4-DA 1.2 V AAA Ni-Ca«l batteries {set of four) $9.00
A-135C-DA Crystal certificate . . $3.00
FB-E-DA Frequency Directory for Eastern U.S.A . $12.95
FB-W-DA Frequency Directory for Western U.S.A. $12.95
TSG-DA "Top Secret” Registry of U.S. Govt. Freq. $14.95
TIC-DA Techmques for Intercepting Comm .$14.95
RRF-DA Railroad frequency directory . $10.95
CIE-DA Covert Intelligenct, Elect. Eavesdropping $14 .95
A60-DA Magnet mount mobile scanner antenna .$35.00
A70-DA Base station scanner antenna . . $35.00
USAMM-DA Mag mount VHF/UHF ant. w/ 12’ cable... $39.95
USAK-DA %" hole mount VHF/UHF ant. w/ 17" cable. .. $35.00
USATLM-DA Trunk lip mount VHF/UHF antenna..... $35.00

Add $300 shipping for all accessories ordered at the sam 2 time.
Add $12.00 shipping per shortwave receiver.
Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE

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

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

Scanner Distribution Center” and CE logos are trademarks

of Communications Electronics Inc.

t Bearcat is a registered trademark of Uniden Corporation

t Regency is a registered trademark of Regency Electronics Inc.
AD =021586-DA

Copyright © 1986 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

Ml COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 [0 Ann Arbor, Michigan 48106-1045 U.S.A.
CaliBOO-USA-SCAN oroutside U.S.A. 313-973-8888

w9861 HOHVW
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It’s about
JOBS

It’s about

MONEY

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

Isn’tit about

TIME

To prepare for an interesting
and rewarding career
in
COMPUTERTECHNOLOGY
TELECOMMUNICATIONS
OR ROBOTICS?

Isn’tit about
timetoinvestin

YOU?

We Offer:

 Training that keeps pace with
each new advancement

* Facilities that are modern,
attractive and comfortable

» Amenities and services to
promote yoursuccess

e Financial assistanceis
available

* And once you graduate,
placement assistance is also
available

Phoenix Institute
of Technology n

2555 E. University Drive
Phoenix, Arizona85034
(602)244-8111

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

Name
Address
City B _
State _Zip__

Phone ()

CIRCLE 257 ON FREE INFORMATION CARD

EDITORIAL

Where is the “robotics revolution?”

The robotics revolution that has been promised for decades has been
a long time coming. We'll be the first to admit that you shouldn’t
expect to see it any time soon. Why, then, are we dedicating two
feature articles to personal robots?

The answer is simple; it’s the same reason we started publishing
microprocessor and computer articles when most computers were
seen only in science-fiction movies and books. We believe that the
readers of Radio-Electronics deserve to be informed first about about
new electronics technology.

Even though there are more than 15,000 industrial robots installed in
the United States, personal robotics is still in its infancy. But the field
has come a long way since we published our Unicorn-1 construction
story back about five years ago. For example, the Robotics Industries
Association, once dedicated to the industrial-robotics community,
has started a National Personal Robot Association (NRPA). They see
the potential for robots in education and entertainment, and even
doing household chores.

There is still a lot of work to be done in such areas as machine vision,
voice recognition, and tactile sensing. And without the proper stan-
dards for electrical interfaces, mechanical interfaces, human inter-
faces, and safety, the robotics revolution will never get off the ground.

Unfortunately, the proper standards are not enough to carry personal
robotics out of its infancy. But one revolutionary product could turn
things around. The field of robotics incorporates so many areas of
specialties, that almost everyone can find one that interests him. And
I’'m writing this editorial in the hopes that it will convince someone to
turn his attention to robotics. Who knows? You may be the one to
develop that one revolutionary product that will turn things around.

I~ W_@D

Brian C. Fenton
Managing Editor
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New and Used Electronic Test Equipment
Sales ® Service ® Rental ® Leasing

wuracH! 3.5 Digit DMM 4~ With Scope Purchase

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

(Type K, 3510 & 3525)

Special!

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

2 year warranty plus carrying case included!

MODEL V-222 $536.00
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger, 6” CRT

(w/two X1/X10 probes).

MODEL V-422 $694.00

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

MODEL V-1050F $1,276.00

Model V-422 shown DC to 100 MHz, 5 mV/div, Quad Trace, Delayed Sweep,
Full T.V. Triggering, alternate time base
(w/two X1/X10 probes).

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

(w/two X1/X10 probes).

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

RAG Electronics is a factory authorized Hitachi repair center. CIRCLE 126 ON FREE INFORMATION CARD
B Master Charge (B ADD FOR SHIPPING AND INSURANCE
CALL US TOLL FREE B VISA B COD @ $010$250.00. . ... ... $4.50
1 -800-732-3457 8 Money Order _ $251.00 10 $600.00 ... ... . ... $6.50
W Check ———— $501.00 10 $750.00 .. ... ... ... $8.50
IN CALIFORNIA TOLL FREE $751.00 10 $1000. ... ...... $12.50
1 .800.272.4225 over $1000.00 . .. . ... $15.00
Prices subject to change without notice.
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91 304 /1-818-998-6500
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WHAT’S NEWS

Talking computers seen
for American banks

“Five years ago, few banks were
using voice systems. In another
decade—and certainly by the end
of the century—the reverse will be
true.” That statement was made to
a regional meeting of the National
Association of Bank Women by
Alan E. Zohott, a regional sales
manager for Votrax of Troy, M.

Among the reasons he cited
were advances in microcomputer
and data-communications tech-
nology, the increasing number of
services offered by banks, and the
hotly competitive atmosphere in
banking.

Increasing postal rates will also
cause greater numbers of custom-
ers to pick up their phones to pay
bills, transfer money, and to check
on the status of their accounts, he
stated. Voice systems will be there
to answer them.

But voice systems will not re-
place people at banks, said
Zohott. “Banking is a service in-
dustry, and person-to-person
dealings will always be important.
But voice technology enhances
the capabilities of bank personnel
by working around the clock if
necessary, never calling in sick, or
having a car break down.”

Central control unit
operates everything

People definitely have a
fondness for controlled devices.
But with separate control units for
each of the entertainment devices
ina household, managing the con-
trollers themselves can become a
nuisance. A new control—which
General Electric calls Control Cen-
tral—is an attempt to simplify mat-
ters. The new programmable
control can handle up to four in-

GE CONTROL CENTRAL programmable re-
mote system

frared-controlled products, in-
cluding TV’s, video players, com-
pact discs, cable converters, or
stereo amplifiers, regardless of
brand or model.

Most audio/video devices are
controlled by a series of infrared
pulses, combined in patterns sim-
ilar to those of Morse code. When
placed “head to head” with a com-
ponent’s original remote control,
the new Control Central’s comput-
er learns the infrared codes that
control that component’s func-
tions.

Control Central also has a mem-
ory bank and a liquid-crystal dis-
play that shows the functions that
have been programmed into the
computer’s memory.

The new control unit is expected
to list at $149.95.

Record solar cells made
with amorphous material

Energy Conversion Devices,
Inc. (ECD), of Troy, MI, reports an
unprecedented efficiency of 12.2
percent in solar cells made with
proprietary amorphous (non-crys-
talline) materials. Stanford
Ovshinsky, ECD’s president, re-
ports that ECD, in a joint venture
with Standard Oil Co. of Ohio
(Sohio) is already manufacturing 1-
foot-wide, 1,000-foot-long contin-
uous-strip solar cells with efficien-
cies in the 8 percent range.

The 8-percent efficiency cells
now being made are two-layer or
tandem cells. The new higher effi-
ciency was achieved in a solar cell
consisting of three extremely thin,
vertically stacked sub-cells made
of amorphous alloys of silicon, hy-
drogen, and fluorine. Each sub-
cell is sensitive to a different
portion of the color spectrum. The
three-layer cells are said to be not
only more efficient than the two-
layer type, but to have a much lon-
ger operating life.

The new cells are being pro-
duced by Sovonics Solar Systems,
a partnership of ECD and Sohio.

First 20,000-gate array
marketed by Honeywell

A 20,000-gate CMOS (Comple-
mentary Metal-Oxide Semicon-
ductor) gate array will shortly be
put on the market as a result of a
licensing agreement between
Honeywell and ETA Systems, Inc.
of St. Paul, MN. The array, the
HC20,000, was developed by ETA
Systems for its ETA-10 supercom-
puter planned for delivery in 1986.

The HC20,000 integrates 18,000
gates. The remaining 2,000 gates
are part of a unique feature, the
Built-in Evaluation and Self-Test
(B.E.S.T). B.E.S.T. allows the IC to
generate its own test patterns and
test itself at full-system clock rates,
to sample the state of all 1/O pins,
force outputpins to aknown state,
and shift test data on or off the
HC20,000.

“With 400-picosecond internal
NAND delays, the HC20,000 is the
fastest high-density gate array in
the world,” says a Honeywell
spokesman. “The internal gate de-
lays are specified to be under 1.2
ns at 25°C, with a fanout of 3, and5
mm of wiring attached.” R-E
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Introducing the
8842A digital multimeter.
Choices. Choices.
Should you choose the powerful Fluke
8840A7? Or the new, advanced 8842A?
Depending on the level of performance you
need, consider this:

Enhanced capabilities for new
applications.

The new 8842A is so technologically
superior, it can outperform DMMs costing
twice as much. Its capabilities include 0.003%
1-year basic accuracy and 100 nV resolution
for dc voltage measurements. And it incorpo-
rates exclusive new thin film resistors* for
a two-year calibration cycle.

The widely-accepted 8840A on the other
hand, offers value unmatched by any other

inthe family.

DMM in its class. Like the 88424, it's simple
to operate. It gives you long-term reliability.
And it delivers high productivity with a low
overall cast of ownership.

Choose either model for under $1,000.
The 8840A starts at $760, the 8842A at
$995. With inexpensive |EEE-488 and true
RMS AC options available for both models.
Whicn one is right for you? The choice may
not be easy.
But af least now, it's a family decision.

Fa
s

Call toll-free 1-800-44-FLUKE
(1-800-443-5853) Ask for extension 119.
Talk to our sales engineers about the

« Patent pending

erformance now runs

8840A and the new 8842A. Take advantage of
our no-risk 15-day trial period.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 8840A FLUKE 8842A

0.005% basic dc accuracy {1 Yr) 0.003% basic dc accuracy (1 Y1)
0.16% basic ac accuracy {1Yr) 0.08% basic ac accuracy (1 Yr)
0.013% basic ohms accuracy (1Yr)  0.008% basic chms accuracy (1Y)
Resolution 10 14Y dc, 10uA dc, m2  Resolution to 100nV dc. 1A de, 10002
One-year specifications and warranty  Two-year specifications and warranty
88404 $760 88424 $995
8840A-05 IEEE-488 Interface $150 8842A-05 IEEE-488 Interface $150
8840A-00 TRMS AC option  $185  8842A-09 TRMS AC option  $250

FLUKE

IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fiuke Mig. Co., Inc.. PO. Box £9090,'M/S 250C, Evereti, WA 98206, Sales. (206) 356-5400, Other: {206} 347-6100.

EUROPEAN HEAD!

© Copyright 1985 John Fluke Mig. Co.. Inc. Al rights reserved. Ad No. 2801-8842
CIRCLE 265 ON FREE INFORMATION CARD

QUARTERS: Fiuke (Haftand) BV, 'PO. Box 2269, 5600 CG Eindnoven, The Netherfands, (040) 458045, TLX: 51846.
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ASK R-

MAGNETIC PHONO PREAMP

linstalled a new turntable in my ster-
eo system. My old turntable had a
ceramic cartridge, but the new one
has a magnetic cartridge. Can you
supply me with a schematic of a suit-
able preamp for the magnetic car-
tridge?—B. F., St. Louis, MO

You can use a National LM387, as
shown in Fig. 1. That IC is inexpen-
sive (about $2.00) and readily avail-
able. The pin numbers in paren-
theses are for one channel, and
the pin numbers not in paren-
theses are for the other channel.

HIGH-LEVEL
AUDLIO
UtTPUT
MAGNETIC <
PHONO +9-30-VOLTS DL
INPUT
Ct
|MmF
Ry 3sv
47K
—{ s
c:‘ L0027
c2 R2 R3 g
o1 390n
So¥K ]2
4TuF
3sv
FIG. 1

The supply voltage can be any-
thing from +9- to +30-volts DC at
about 10 mA. You may be able to
tap a suitable voltage from a well-
filtered source in your amplifier or
receiver. The output voltage swing
is about V- —2 volts p-p. The pre-
amp should be able to deliver at
least five volts to the auxiLiary
input of your amplifier.

R-} SPEAKER ENCLOSURE
My dad and some of his cronies
claim that a speaker built into an

WRITE TO:

ASK R-E
Radio-Electronics
500-8 Bi-County Blvd.
Farmingdale, NY 11735

SELE NOTE — 2

[l s — —————- = = =
c 8
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Model DCM-602

$6995

3v2 Digit Capacitance Meter

8 ranges with full scale values to 2000 uF
FEATURES ¢ Broad test range - 1 pF to
2000 uF e LSi circuit provides high
reliability and durability e Lower power
consumption ¢ Crystal time base
 Protected from charged capacitors

* Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG.

Fordl

— Service & Shipping Charge Schedul
. [ame ican] Continental U.S.A

Money orders, checks accepted. C.0.D.’s require 25% deposit. @ FOR ORDERS ADD
$25-$100 $4.50
$101-5250 $6.00

Toll Free $251-500 S8
$501-750 $10.50
800-6459518 | :.- i
$1,001-1500 $16.50
$1.501-2000 $2000
In NY State 800-832-1446 €2.001 and Up $25 00

260 Motor Parkway, Hauppauge, NY 11788

5%z DIGIT LCD

‘METER

WITH THE

AXI-SPECS

small enough to fit in your shirt pocket

m 0.5% DC accuracy
® 6 Functions, 19 Ranges
* DC Voltage, 0.1 mV to
1009\V e DC Current, 0.1 uA
to 2A e Resistance, 0.1 ohm
ONLY Model to 2 M ohm e Diode Test |
DVM-630 * Battery Test i

B Measures approx.
5x 2% x g in.
Model CC-30 Deluxe ® 300 hour battery life
m Automatic zero adjust
® Low battery indication
m Test leads included

Zippered Carrying Case 54.50

SCOPE
HAND-HELD DIGITAL

CAPAE!;I'ANCE
MULTIMETERS

B 0 5% DC Accuracy
B Highest Quality

B Highest
Performance

W Lowest Prices

Model DVM-634 Model DVM-638

S$4875 $7995
; f48 - 1”79_ a8 Model DVM-636
unctions, 32 ranges. unctions, 38 ranges.

Transistor measurement  Includes logic level detector, 362 75

included. audible visual continuity, .
capacitance and conductance 8 functions, 37 ranges.
measurement. Calp>20|tcejlnce measurement

included.

3% Digital Multimeters

FEATURES ¢ DC Voltage 100 uV - 1000 V ¢ AC Voltage 100 uV - 750 V ¢ AC/DC Current
200 uA - 10 Amps * Resistance 20 Megohms e Capacitance (DVM 636/638) 1 pF - 20 uF
« Overload Protection ¢ Auto-decimal LCD readout  Polarity indication ¢ 300 hour
battery life with 9V transistor battery  Low battery indication




enclosure called the R-J is one of the
best bookshelf speakers they ever
heard. Was the R-] really as good as
they claim, or have their ears been
dulled by Father Time? If it is as good
as they say, I'd like to build a couple
for the stereo in the Senior Citizen’s
Club.—H. O. M., Philadelphia, PA

The mere mention of the R-)
speaker system brings back fond
memories of hi-fi in the early
1950's. It was a popular system de-
signed by Frank Robbins and
William Josephs (hence the R-)).
The R-] speaker system compared
favorably with much larger bass-
reflex enclosures, but it lacked the
“boominess” of the latter. It held
its own until it was gradually re-
placed by the AR and similar
acoustic-suspension systems. The
R-J design is unique because
sound that emanates from the rear
of the speaker emerges through a
port formed by a space between
the speaker mounting board and
the front panel.

Plans for an eight-inch speaker
enclosure are presented in Fig. 2
and Fig. 3. The front-panel open-

ing resembles a mis-shaped
lemon. The major axis is about 60
degrees from the vertical, and the
minor axis is about 65 degrees
from the horizontal. You can build
a replica of that panel by scaling
the drawing up on paper with -
inch squares.

Use a dense-grade of plywood
or particle board for all pieces, and
use glue and screws on all mating
surfaces except the back (F) and
the speaker board (K). Those parts
are removable so that you can ex-
periment with different speakers.
Pieces of acoustically-absorbent
material measuring 5 x 10 inches
are centered on the back and the
top, and a 5-inch square is cen-
tered on one end—either C or D.

GOT A QUESTION?
ASK R-E!
We welcome your questions in any
area of electronics. Send them to
Ask R-E, Radio-Electronics, 500-B Bi-
County Boulevard, Farmingdale,
NY 11735. We regret that we cannot
answer your questions individually,
but those of widest interest to our

readers will be published.

You can use Ozite, Kimsul, Cel-
otex, or any similar polystyrene or
fiberglass insulating material.

For best results, use an 8-inch
speaker with a free-air resonance
of 63 Hz or lower. For high com-
pliance, its suspension should be
“soft.”

ELECTRIC LOCKS

I enjoyed the item on electronic
locks in “State of Solid State” in the
January, 1985 issue of Radio-Elec-
tronics. | want to install electronic
locks on some of the doors in my
home. Where can | purchase the
necessary hardware?—D. J. M., Salt
Lake City, UT

Electric locks are used when en-
try is to be controlled from a re-
mote point. You'll find them used
to control entry to apartment
buildings and public rest-rooms.
The strike plate, mortised into the
door jamb, is made so that the
lock’s latch-bolt is released when a
fow-voltage solenoid is energized.
Most locksmiths can supply elec-
triclocks or tell you where to order
them. R-E

[ GatlusFree 1-800-626-6343 |

or write for FREE Flyer.

COPPER ELECTRONICS

4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40218
\

PICK YOUR WICK.

Chemtronics manufactures desoldering wicks in two
wire constructions: Chem-Wik for general purpose
desoidering with maximum solder holding capacity
and Chem-Wik Lite, faster acting for critical heat
sensitive components. As electronic equipment
becomes smaller, more complex, more demanding. -

Chemtronics family of pure copper desoldering wicks WIRELESS AI DLAND
will meet your needs with a choice of performance VIDEO e
characteristics for virtually every desoldering |

> ‘AM —BASE STATION CB.
application 7

Send for free literature today.

—— Chemtronics
{ '*\ % 681 0ld Willets Path

oy Hauppauge. NY 11788
] . 800-645-5244

InNY 516-582-3322
Telex 968567

Mxiol JBT00  wireless  home video transmission
System that accepts all raw awdio-video signal
inputs from your \CR, video camers or satellite
receiver and oonw.rts them to the VI televasion
band charnel 2-6 for wireless relayto the other
televisions in your hame,

Retall$119.95 59 I9 5

AV-261
Permanent Mount
® %" hole mount

26.95

AV-261M
Magnet Mount

29.95

AV-261T No-Hole

w $79.95

BEARCAT 20/20
é Retall $299.95
1°199.95

Alrcratt, marine and publlc nervice-all within
pushbutton reach.

uniden

:

Trunk Mount Q pupRTR
26.95 Retall $399.95 269.95
§ Limited Quantities ’

THE LOWEST PRICES IN THE COUNTRY

We have a national factory warranty service on
o many brands, and we service All CB, Amateur, and
Commercial Equipment.

CIRCLE 283 ON FREE INFORMATION CARD

CIRCLE 54 ON FREE INFORMATION CARD N\

RADIO-ELECTRONICS
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UnitedStates =
Instrument Rentals; Inc.

” Y AUS. Leasing Company

2988 Campus Drive
San Mateo, CA 94403

@ Hitachi Denshi America,Ltd.

e [ELukel
& Beckmman Industrial b

e e W B W Ny

® 2.3 year warrantics List $715

Hitachi . /
o All 20 models in stock '.. P SA}E $ 53 5

Iwatsu * 20-100 MHz

* All 14 models in stock Model 1050 $1299 Hitachi V-222

¢ 23 el sl 500—8$1199 Portable Dual Trace Scope

e 20-250 MHz VG 6041—35499 e DC-20 MHz

Model 5702—$ 535 422\;5 690 * 3Way Power Supply
5705—$ 899 s %0 o Lightweight
5710—81245 STk 725 * High Sensitivity and
5711—81695 ' Tast Sweep Timer
R 1070--$1595 i i

> 1 100A—8$2490 achr v

Beckman Fluke

e All 300, HD, and circuitmate scries e Autorange ® Analog display

e All accessories in stock ¢ Touchhold function

HD100—$169 N 320—$179 ® 0.3% accuracy *Heavy duty

HD110—$189 330—$219 Model 73—8 79 8010A—$279
iy o w2 sy s $114

HD140—8259  360—$289 21—$ 99 8020B—$199 List $139
300—$120 44108239 23 $145 802288154 /
310—$145 25—$229 8024B—$249 Fluke 77
27—-$259 B030A—8389 Analog/Digital Multimeter

POWER SOURCES

2020B—$750 TWS5005W—$595
POWER DESIGNS 2K20-$695 TW6050A—$880
¢ Low and high voltage power sources 4050—$660 TW347—8$695
® |.5 year warranties 6150—8725 TP340—$750

TP343A—$795

Used Test Equipment, too!—Over 3,000 Models Available at
Huge Discounts with Warranties!

—Quantity Discounts Available
—Dealers Welcome Call

—Freight and Tax extra 800'82 4_2 873

—Immediate Availability of Equipment
Include work address and phone #

for Frec Catalog.

9861 HOHVYIN

CIRCLE 268 ON FREE INFORMATION CARD
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VYIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ Electronic Snapshots. Eastman Kodak this
year will test several electronic still-imaging
products on the home market. A “video floppy”
disc recorder-player will be placed in selected
homes. That system uses a standardized 2-inch
magnetic disk to record 50 TV fields from any
television set or other video source. A wireless
remote control is used to trigger the recording. A

companion product is a video-irmage printer that
can make prints from any video field, using
instant color film. It will be priced at $700. Three
Kodak processing labs will test film-to-disc
transfer service, to put images from 35mm color
negative film onto video floppies for playback on
the TV screen through the recorder-player. The
video floppy is a standardized electronic still-
photo format, adopted by an industry-wide
committee in Japan. A similar film-to-disc
transfer service is already being offered by Fuji
Photo in Japan. No consumer-priced electronic
still camera is in sight, and Kodak officials
forecast that it’s about 10 years off.

® Look Mom, No Tube! Toshiba has
demonstrated the largest color LCD screen yet—a
10-inch model that Toshiba says it will use for an
eight-color graphics terminal in about two years,
and in a TV set in three. The screen, which is
backlighted by three fluorescent tubes, is about
five inches thick. Toshiba said it consumes one-
fifth the power of a picture tube, has one-tenth
the thickness, but costs four times as much.
Resolution of the current display is 640 by 480,
for a total of 307,200 pixels. The LCD is of the
active matrix type with an amorphous thin-film
transistor at each pixel, each functioning as a

switch to control and enhance the picture. The
LCD is formed on a large glass substrate by
photolithography and etching techniques. The
display, as demonstrated in Japan, had brightness
of more than 300 candelas—nearly that of a
home color set—with a contrast ratio of 10 to
one. Toshiba said that the practical size
limitation for a display of this type is about 12
inches diagonally.

® Changing of the Guard. Two long-time
consumer electronics lines are undergoing major
changes. General Electric, one of the first
manufacturers of television receivers in the
United States—and the world—and a long-time
leader in television technology, is departing from
TV-set manufacture. Beset by tough competition
and diminishing profits, GE has decided to have
its color TV sets made by Matushita Electric
Industrial Company, manufacturer of Panasonic
and Quasar sets, starting next August. The GE
brand name will continue to appear on those
sets.

Meanwhile, H. H. Scott Company, one of the
American pioneers of high fidelity, has been
acquired by Emerson Radio Corporation, and the
brand name will be used for a high-end line of
stereo components.

Scott filed under bankruptcy proceedings in
1972 and was acquired by its Belgian licensee.
Incidentally, Emerson Radio has no corporate
relationship to the old Emerson Radio, which was
a pioneer in both radio and television; the name
was acquired several years ago from National
Union Electric, which took over the original
Emerson Radio.

® Video Vignettes. Some 58 percent of all
color-TV sets sold in the United States in 1984
had built-in cable-channel tuning, according to
the Electronic Industries Association.

® The 27-inch picture tubes are here—three
different types, in fact. RCA’s deluxe tube is called
the SP (for “square planar”), and it has a flat face.
Zenith’s tube has square corners, but normal
spherical curvature of the faceplate. Sony’s is a
Trinitron with square corners and a somewhat
flattened cylindrical faceplate. R-E



AR MASTER

YOUR SINGLE SOURCE
FOR PROBES
AND ACCESSORIES

HIGH PERFORMANCE
MINIATURE SCOPE PROBES

60 MHz 10 250 MHz
REPLACEMENT PROBES & TEST LEADS

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

OTHER PRODUCTS

e TEST LEADS
¢ TERMINATIONS SWITCHES READOUT Oﬁ TEKTRON X
o ATTENUATORS ccoms iniox praves oniv)
o BNC CABLES

e BNC ADAPTERS

e RUGGED AND RELIABLE
e REPLACEABLE TIP & GROUND LEAD “

ACTUAL

o ,

N
STANDARD
BNC

e ADJUSTABLE LF & HF RESPONSE L\ e
e COMPENSATION FOR MOST SCOPES
REPLACEABLE TIP
The Probe Master 2900 series oscilloscope probzs CHARACTERISTICS
combine the characteristics of high performance, axd CABLE BAND | RISE LOADING
fast rise time pulse response, with a slender design to ATTENUA- | TERMI- | WIDTH| TIME | CAP. | *RES. DC
meet the needs of today’s micro electronics. The MODEL TION NATION | (MHz)| (NS) | (PF) |(M-OHM)| MAX | PRICE
miniature tip is ideal for accessing high density
boards and hard to reach test points. By locating the FIXED ATTENUATION
high and low frequency compensation circuits in the 2903 1X STD 25 | 1 40 1 600v | $25.00
BNC end of the cable, the design of the probe Fas 2960 10X STD 60 5.8 16 10 500V | $30.00
become light weight and slender for easy handlinj. 4
Other features of the 2900 series probes include a :ggg G :gi SRTIB 128 gg :3 :g ggg\‘: ;Sggg
replaceable probe tip, replaceable ground lead an3 a ' ’
Readout Actuator option (RA). 2904 RA 10X RA 100 35 17 10 600V | $45.00
The Readout Actuator option (permanertly 2905 10X STD 250 15| 17 10 600V | $45.00
attached) is available on the 10x fixed attenuaion 2905 RA 10X RA 250 15 17 10 600V | $55.00
probes only. This option provides the necessary 2906 100X STD 70 5.0 6 100 1.2KV | $55.00
resistor circuit to change the range factor on the
model 465, 475, 485 and 7000 series Tektronix scofes. SWITCHED
The Standard Accessories included with each 10x/1X[10X/1X[10X/1X | 10X/1X
B e s . 2001 |10X, 1X,GND| STD | 100/5| 3.5/70(17/100| 10/1 | 60OV | $39.00
ground lead, and a handy storage pouch. The Engi- 2902 |10X.1X.GND| STD | 250/5|1.5/70/17/100] 10/1 | 600V | $49.00
neers Accessory Kit ($12.00 option) includes a wire 1064 Engineers Accessory Kit $12.00
wrap adapter tip, wire wrap adapter ground lead, alli- « RA = Readout Actuator, STD = Standard BNC » Cable length 5% ft.
gator tip, micro sprung hook, and a 12" ground lead. » On switched probes, probe tip is grounded thru a 9 Meg OHM resistor, when

switch is in the GND position s 10X compensation range, 15 to 50 PF

IMMEDIATE DELIVERY . ‘ SR
CALL FOR NEAREST DISTRIBUTOR ‘G = P M S TER s

CIRCLE 269 ON FREE INFORMATION CARD
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LETTERS

WIRELESS VIDEO-CAMERA LINKS
AND FCC REGULATIONS

This letter is in regard to the use
and marketing of illegal wireless
video transmitters. The article in
your February issue, “Build This
Wireless Video-Camera Link” falls
into that category.

While those transmitters have
several advertised uses, the two
most common are transmission of
video programming throughout
the home without the need for
coaxial cable, and wireless trans-
mission of video from a camera to
a VCR. The sale, marketing, or use

of those low-power video trans-
mitters is illegal under Federal
Laws and Regulations, despite
claims to the contrary by some dis-
tributors and manufacturers.
None of the devices are “FCC Ap-
proved” or “Comply with FCC
Regulations” as is sometimes
stated.

Use of those illegal devices con-
stitutes unlicensed operation and
subjects the user to severe penal-
ties. Accepting advertising for
those devices, or publishing arti-
cles on how to construct them,
fosters use and perhaps entices

LETTERS |

RAD/IO-ELECTRON/ICS
500-8 B8/-COUNTY BOULE VARD
FARMINGODALE, NY 1/735

your readers to unknowingly vio-
late the law. We are currently ini-
tiating legal action against all
known manufacturers and dis-
tributors of wireless video trans-
mitters; however, we hope that in
the future you wiii refrain from ac-
cepting advertising or publishing
articles that aid and abet violation
of Federal laws.
DENNIS P. CARLTON
Engineer-in-Charge
Federal Communications
Commission
Field Operations Bureau

Denver,CO continued on page 20
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WIRELESS REMOTE CONTROL

General Instrument/Jerrold TVTUNER CABLE CONVERTER

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

IF TEKNIKA

RG-59/U 75 OHM
Co-Axial Cable
Copper Braided
Shield

While of Black

Bare copper
ronductor
o aide Lare
Coppes shieid

39 95 *44*°/1000 ft. B

2 WAY-750HM
U/V SPLITTER

=l

49¢ nootor
89¢/56 LOT
99c/EA

+ With Automatic Fine Tuning &

6 ._

ANY QUANTITY

——ICONNECTORSE= watcime |
F.59 F-59ALM TRANSFORMER |

eparated ferule with attached /2" grip ring I

C@ N | L M —-3

6¢roooLor ==

11¢/100 LOT
F 56 AVAILABLE UPON REQUEST

7¢rnooo Lot
12¢/100 LOT

SHIPPING CHARGES
For Orders ADD
$25-100 $6.50
$100 - $500 $8.50
$500- $750 $10 50
$750-and up $15.00

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

or Call Toll Free

in N.Y. State (212) 865-5580

ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

@ Write for FREE 136 page Catalog @
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Your guide to every-
thing that's new in elec- =
tronics, computers znd technical
education. Over 400 items. Discover
tascinating kits to build, enjoy and learn
with, as well as assembled high tech products
for home, business and hobby.

Getour -
famous High Tech Catalog

Heath Company
Dept. 020-394
Benton Harbor, Michigan 49022

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

r-—————_—-—————-———ﬂ
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A subsidiaty of Zenith Electronics Corporation
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Satellite
Communications
Training from N RI!

F L 3 y':

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

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

System Included in Your Course

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

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

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

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

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

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



~ New Jobs, New Careers for the
N\ Trained Technician

Now you can take advantage of the
exciting opportunities opening up in
this service- and support-intensive
industry. NRI's new break-
through training prepares you
to fill the increasing need for
technicians to install, adjust,
and repair earth station
equipment, such as dishes,
antennas, receivers, and
amplifiers.

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

w

NRI Brings Satellite Technology
Down to Earth

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

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

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

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

Your Home Satellite TV System
Brings Theory to Life!

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

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

At-Home Training the Uniquely
Successful
NRI Way

It's hands-on train-
ing, athome. ..
designed around the
latest state-of-the-art
electronic equip-
ment you work
with as part of your
training. You start
from scratch and
“discover by
doing” all the
way up to the
level of a fully
qualified profes-
sional. You conduct |
key experiments. . . perform vital tests.”
ownsystem. . .and you do it at the pace that suits
you best.

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

&,

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

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

”R ISCHOOL OF ELECTRONICS

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

€
We'll give you tomorrow. U7l

9861 HOHYIN
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LETTERS

continued from page 14

Our readers should be aware that
the manufacturers of such devices
are not the only ones that are sub-
ject to penalty. Consumers using
such equipment are also subject
to a $10,000 fine, a jail term, and
seizure of their equipment. Al-
though the Commission has re-
ceived petitions and requests to
legalize low-powered video trans-

mitters, it has denied them be-
cause of concern about possible
interference to licensed TV broad-
cast stations. If, despite that warn-
ing, you continue to use the
transmitter, you should reduce its
output power to lessen the chance
of unintentional interference.—
Editor

PULSE GENERATOR ERRORS

I am building the pulse gener-
ator described in “Versatile Pulse
Generator,” Radio-Electronics,

ELENCO PRODUCTS AT DISCOUNT PRICES!

DIGITAL LCR METER

transformers, chokes

Capacitors

Range
Resolution

inductance
Range
Resolution
Accuracy
Resistance

MODEL
LC-1800
s 1 48 Range
Resotution
Accurac

Accuracy =< 05uF %(2

Measures Inductance, Capacitance and Resistance
At Last! An LCR meter that everyone can afford. Now you can measure colls.

from 1u H to 200 H, capacitors from .1 pfd to 200 mfd and

resistors from .01 ohms to 20 megohms. All in one handheld instrument.

SPECIFICATIONS

+ 200 pF, 2 nF, 20 nF, 200 nF, 2 uF, 20 uF, 200 uF
« 0.1 pF, 1 pF. 10 pF, 100 pF, 1 nF, 10 AF, 100 nF
+ 1dgt) >05,F £(3% + 1dgt)

« 2mH, 20 mH, 200 mH, 2 H, 20 H, 200 H

s 1 pH, 10 4H, 100 yH, 1 mH, 10 mH. 100 mH
*<05H +(@3% + 1dgt)>05H (5% + 1dgth
© 20,200, 2 k. 20 k. 200 k, 2 M, 20 MQ

¢ 01,1 10. 100, 1 k, 10 kQ

S<IMQ +1% + 1dgt

GF-8016 Function Generator
with Freq. Counter

5229

* Sine, Square, Triangle,
* Pulse, Ramp, .2 to 2 MHz
* Frequency .1 thru 10 MHz

35 MHz Duat Trace Oscilloscope

L) 3550 Model
o & Hane MO-1252
P ol
- & A ...‘“i
o =ty = ..I

* Delayed Trigger
Som— Y TR % * 2 Year Guarantee
TEOSENE, - 4

. :.‘1 * 2 Probes Included
MO-1251 20 MHz Dual Trace 385
——— =

AC Current Meter
$98 Model
ST-1000
* Reads 20, 200, 1000 A
* DC & AC Volts, Resistance

* 3% LCD Digits
* Deluxe Carry Case

AC Current Meter
S Model
48 ST-310
* Reads 300 Amps (5 ranges)

* DC & AC Volts, Resistance
* Case & Leads Included

C&S SALES, 8744 W. North Ter.
Niles, IL 60648 « (312) 459-9040

True RMS 4. Digital Multimeter
Model
135 5w

* .05% DC Accuracy

*.1% on Resistance

* 5% True RMS AC

*.5% Freq. Counter 1-200 kHz
* Deiuxe Case Included

3"z Digital Multimeter
525 Model
M-1600
* 1% DC Accuracy
* 1% on Resistance

* 1.5% AC Accuracy
* Reads 10 DC Amps

15 DAY MONEY
BACK GUARANTEE

2 Year Limited Guarantee! Add 5% for Postage (*10 Max.), lll. Res., 7% Tax

TO ORDER TOLL FREE 1

-800-292-7711
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November 1985. | have found the

following errors in Fig. 2, on page

59:

® |4 is not shown.

® Ri16 is across )7 in the figure, but

the text says |6.

® |C4(4050) is shown as14 pin; itis

16 pin.

® D3 should be labeled D1.
Except for the second item, cor-

rection is obvious. What worries

me: are there more errors? | shall

be waiting impatiently for com-

ment in an upcoming issue.

SIGMUND S. KAHN

Brooklyn, NY

The schematic is correct, so R16
should go across J7. By the way, we
too are impatient sometimes—
that’s what causes some errors.
Thanks foryour eagle-eyed correc-
tions.—Editor

THE BRAZILIAN CONNECTION

I read your article about the re-
mote controller (Radio-Electronics,
October, 1985) and | would like to
know how can | get data sheets on
those 1C’s, as well as other kinds of
information, including typical ap-
plications, etc. And how can | get
sample IC’s to experiment with?

The problem is that I'm from
Brazil, and it’s very difficult to find
those parts and that kind of infor-
mation in our electronics market-
place.

Thanks for the help—and con-
gratulations for the high quality ot
your magazine.

PAULO ROBERTO M.M. OLIVEIRA
Avenida Angelica, 1399 apto 112
Cep 01227, Sao Paulo, Brazil

You should be able to obtain those
IC’s from the supplier mentioned
in the article by remitting U.S.
funds. For data sheets, you should
contact Motorola Semiconductor
Products Inc. 3501 Ed Bluestein
Bivd., Austin, TX 78721.—Editor

OWNER’S MANUAL NEEDED

I purchased a tuner-video ana-
lyzer, model 10WX from Mercury
Tuner (103 East 165 Street, Bronx,
NY). | lost the manual, and the
company has since gone out of
business. | will pay $5.00 for a
copy.
WILFREDO RAMIREZ
305 W 72 Street
New York, NY 10023
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P.0O. Box 10,

7 very good reasons to join

the Electronics Book Club

e Big Savings. Save 20% to 75% on books sure to in- Blue Ridge Summit, PA 17214
crease your electronics know-how ; )

: i Please accept my membership in The Electronics Book Club and send the 5 volumes
°* hNo- I§|k Gparantee. All books returnable within 10 days I circled below, pius my FREE Resistor and Inductor Color Code Calculator, billing
without obligation . . I me only $2.95 plus shipping and handling charges. If not satisfied, | may return the
* _ClUb News Bulletins. Ail about current selections— books within ten days without obligation and have my membership canceled. | agree
mains, alternates, extras—plus bonus offers. Comes 13 times l to purchase 4 or more books at regular Club Price (plus shipping/handling) during
a year with hundreds of up-to-the-minute titles to pick from the next 12 months, and may resign any time thereafter.
¢ Automatic Order. Do nothing, and the Main selection 800P 1013 1108 1160 1183 1199 1211P 1218 1245P
will be shipped automatically! But . . . if you want an Alter- 1277 1465 1536 1553 1594 1604P 1616 1625 1663 1665P

nate selection—or no books at all—we'll follow the instruc-
tions you give on the reply form provided with every News 1671P 1672 1693 1793 1875P 1899 1909 1984 1999
Name. B

Bulletin

* Bonus Books. immediately get Dividend Certificates with
every book purchased and qualify for big discounts of 60%
to 80%

* Extra Bonuses. Take advantage of added-value promo-
tions, plus special discounts

¢ Exceptional Quality. All books are first-rate publisher’s
editions selected by our Editorial Board and filled with useful
up-to-the-minute information

Address. e — i3 S
City_

State Zip_ -

I Valid for new members only. Foreign applicants will receive ordering instructions. Canada must I

I remit in U.S. currency. This order subject to acceptance by the Efectronics Book Club.
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EQUIPMENT REPORTS

G-E’s Control Central
Programmable Remote
Control

Replace all of your infrared

handheld remotes with a
single transmitter!

REMOTE-CONTROL CAPABILITY WAS
once thought to be the ultimate in
convenience. But having too
much of it can be a problem: It's

CIRCLE 5 ON FREE INFORMATION CARD

almost impossible to pick the cor-
rect handheld remote unit on the
first try! But now there’s a solution
to remote-control clutter: Control

i ff Za

INTRIGUED BY CALCULATORS? Then you can
step up your math skills fast! Use my new niethod in
guidebook form. It's called CALCULATOR
CALCULUS. This space-travel spinoff is sure-tire, so it

I has asimple guarantee - just retum it for an immediate
refund if you are not astounded at the problems vou're
solving with it!

I But the point is - you won't want to send it back. For
this is the easiest fuslz‘! shortcut ever! The day vou
receive your copy in the mail you'll want to put it to
work. It's that exciting and helpful.

My name is Dr. George McCarty. I teach math at the
University ot Calitornia. [ wrote this guidebook to cut

I through lne confusion. [ guide you with cxamiples you
follow step-by-step on your calculator — you do

I srm{vl( exercises — then you solve practical problems
with real precision!

POWLR MFTHODS. Need to evaluate tunctions. areas
volumes - solve equations — usecurves, trig, polar coordinate
find hmnls tor sequences and seriesT it’s all Eere'
It you're in the biological, social or physical sciences, you'll be
daing Bessel tunctions, carbon dating, Gompertz' growth

I curves hal{-lite, tuture value. marginal costs, motion, coaling,
probability, pressure  and plenty more (even ditterential
equations).

I Important numerical techniques? Those algorithms are here,
too: rational and Pade approximation, bracketing, continued

I tractions, Euler's method, Heun's method. iteration tunctions
Newton's method, predictor-corrector, successive substitutions
Simpson’s method and synthetic division.

LOOK AT WHAT USERS SAY: Samuel C.

l McCluney, Ir., of 'hiladelphia writes:
"CALCULATOR CALCULUS IS GRFAT! For ten
years | have been Ivyin(? to get the theory of calculus

I through mv head, using home-studv courses. It wus not
until I had your book that it became clear what the

l calculus was allabout, With your book and a calculator
the whole idea bocomes clear in a moment, and is a

I MOST REFRESHING EXPERIENCE. | program somie

l of the iterative problems you suggest and it always

$19.95 (to USA or toreign: add $1 for shipping, or $4 by

day. Be sure to give me your complete mailing address

Promypt shippnent
guarwiteed

Thank you!

“In Just A Few Days, I'll Show You How To Do

REAL MATH |

On Your Calculator!”

Iim

*Quick. eGuaranteed. I
4/\ "y

*Fasy. eFun, Too! I

GIVES ME A THRILL to sec it start out with u qild
guess and then approach the limit and stop.

Protessor John A. Ball ot Harvard College (author ot
the boak ‘Algoritinms for RPN Calculators’) writes: "/

wish | had hud as good u caleudis cowrse
Protessor . I. Freedman ot the U. of Alberta I
writing in Soc. Ind. Appl. Math Review, states:
There can be 1o question as to the us‘fulnu 5 of this I

book. . lots of exercises. very
makes for eusy reading
Tektronix Engineer Bill Templeton says "CAI CU-
LATOR CALCULUS is the ket mort cloarly written I
book [ have seen tor improving your math skills
FTWANT YOU TO DO THIS. Get iy complet: I
kit, witha 11-35 calculator, plusits 200 p. Student Math
Book, AND the guidebook, ALL tor $44.95 (tor ship
ping to UJSA add 2, or $5 by AIR; Foret i8n $5, or $10
AIR; $2.70 tax in CA). Order Stork No. 7-H
If you already have a scientitic calculator, you can
invest in ‘'CAICULATOR CALCUILNS tor only U.S.

learly written and

AIR; $1.20 tax in CA). Order Stock No. 6-11
As pennywise Ben Franklin said, “An investment
it knowledge pavs the best dividends. GET STARTED
NOW - Tax deductible tor protessionals.
MONEY-BRACK GUARANTFE! Send for it to-

with your check or money order. If you want to charge
it (Visa or MC), tell me your card no. and exp. date.

N e
o T
EduCALC Publications
27953 Cabot Road, Laguna Niguel, CA 92677
For fast service, phone MC or VISA orders l
TOLL FREE to (R00) 633-2252, Ext. 340.
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Central from G-E (General Electric
Company Consumer Electronics
Business Operations, Electronics
Park, Syracuse, NY 13221).

Control Central is a programma-
ble remote system that can take
the place of four infrared hand-
held remotes. The actual program-
ming is very easy: You simply
place the Control Central head-to-
head with an infrared transmitter
and press the matching keys on
each unit. Although we left out a
few steps, it’s really that easy. But
before we fill in the programming
details, let’s take a look at some
other features of this innovative
product.

Control Central uses a Mit-
subishi 50747 microprocessor
(which is upward compatible with
the 6502), 4K of battery-backed-up
CMOS RAM, and 8K of ROM. It is
designed to operate with most in-
frared remote-control systems.
Control Central looks the part of a
remote transmitter, except that it’s
slightly larger than most (about 1
X 3 X 8inches) and it has an ICD
readout. It weighs in at just over
one-half pound.

The remote control has four
source inputs, called Tv, vcr, ca-
sLE, and Aux, and its keypad is la-
belled to correspond to most
common functions from those de-
vices. For example, the keypad’s
primary keys include POWER, CHAN-
NEI UP/DOWN, VOLUME UP/DOWN,
and muTe keys. The VCR section of
the keypad includes such keys as
RECORD, VCR/TV, PLAY, STOP, PAUSE,
FAST-FORWARD, REWIND, and for-
ward and backward scan. The sec-
ondary-key section is used for
additional commands, and for di-
rect channel entry or other numer-
ical entries.

Along with the functions we
mentioned, there are a host of
other less-common key functions
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ASK FOR FREE CATALOG.
Money orders, checks accepted. C.0.D.’s require 25% deposit.

To|| Free

Fordhamsoo-ss5-9518
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NEW?

Blimey, mates! You'll be amazed
at the great new products &
values we have for you!

INCLUDES
12V PLUG & AC ADAPTOR

Imagine - aminiature TV that operates froma 12V
supplv but draws verv little current! Use the
cigarette hghter plug in vehicles or the AC adaptor
in the house (both are included') The 5 B & W
screen offers great defimition so now you can see
vour favorite shows evervwhere - in vour car.
truck, boat or van!

QUL

Or Build Your Own Receiver

& SAVE A FORTUNE!

¢ The performance rivals commercial receivers
costing hundreds of dollors more. The ease of
assembly & . .. field proven circuitry is fantastic,

You Can Get Stereo Satellite TV s 1 99
At An UNHEARD-OF Price! oNLY

State of the art circuitry and advanced technical standards give you stereo
satellite reception with maximum performance. This 70 MHz single conversion

receiver features SAW [F Filter. Auto TV Thru-Mode on Standby/Power Off
and Base-Band Qutput for Descramblers. Ca1 D-6332

ROCKDALE STEREO SATELLITE RECEIVER

Move Your Dish Without
Leaving the House!

Richard Maddox,author of
Troubleshooting & Repairing
Sarellite TV Systems

You can put this kit together
in just hours! Why wait any
longer 10 enioy the world of
satellite tefevision?

AUSTRALIS 1
SATELLITE RECEIVER KIT

AS FEATURED IN DEC & JAN RADIO ELECTRONICS

== Troubleshooting & Repairing
Satellite TV Systems
2518°* by Richard Maddox

This is a comprehensive quide for
both home TVRC owners & pro-
fessional service technicians, t1co-
vers installation. testing. servicing
alianment. & information not avail-
able in other handbooks

*Unit requires
a17-18 voit AC power
supply like Cat M-6672

We carry a complete
line of components to
3 assemble custom satellite

.‘-“E € TV systems. or you can take
BUY Av advantage of the special values
A“D available with our system packages!

ROCKDALE
STEREO SYSTEM Save $186

Includes Stereo Receiver 6 Dish

Low Noise Amplifier, Down Converter s ’ 9900
Feed Horn. Cahle - Evervthing vou need!

AUSTRALIS 1 SYSTEM Save $186

Includes Receiver Kit, 6 Dish
tow Noise Amptfier. Down Converter 56 9 900
Feed Horn, Cable - Evervthing you need!

Cat B-1845

VHF/UHF MASTHEAD AMP

This high gain amp (VHF 25 dB. UHF 20dB)
r boosts TV & signals even in fringe areas. its high

input capability resists overload on strong sigals.
495

S~ - s
$249 mMﬁ

SATELLITE POSITIONER & ACTUATOR

Raining? don't get soaked just because you need to move
your satellite dish. With this Actuator { a motor-controlled
arm that attaches to dish & mount) and Positioner { the
remote control unit that sits under your receiver or TV), you
can position your dish in total comfort This unitisdesigned
10 suit most dishes. Install it yourself and save!

while a buitt-in FM trap cuts interference. Includes
UL-listedt AC adaptor Cat L-4200

IN-LINE VHF AMP

This 10dB video amp has
a bandwidth of 50-450
MHz & output capability
of 30 dBmV. Noise figure
15 4 dB & impedance 1s

5895 75 ohms.
Cat L-4201

399

A Whole New Range of

. OK,, BRAND

WIRE WRAP TOOLS
Call for Special Catalog!

Hand-Held Convenience!

56 9 = Cat 0-1240
As always. Dick Smith brings you more for less! Our new model duak-trace 20 MHz
Cat 0-1220 e oscilloscope 1s packed with features. The high brightness CRT assures easy readability. and a
speciallv designed circuit for component testing allows you to determine component status in
A hand-held oscillator the size or out the circuit board! Other features include: wide bandwidth & high sensitivity. very low METER Cat 0-1335

power consumption, high sensitivity X-Y mode. 2 axis {intensity modulation panel electrical

of a digital muluimetert 23 trace rotator. & lated , h A h i A ey Frequency Range: 1.5-250 MHz in 6 plug-in coils
ranges of sine & square waves B\ o price'o - &requ Rowersupglv.eircurtiforaccuracy¥and thelbesiifeatureofia ! Modulation: Approximately 2 KHz sinewave
{switchable) between 20 Hz - Crystal Oscillator:  1-15 MHz

: . S 35
?61 sztt';‘:gglllrj\s;l‘lX;A(;g\:z:;gsr ) 20 M HZ DUAL'TRACE OSC I LLOSCO PE ;gx?crosnlcjiz?lgrsz g\ir:?ri:slslors & 1 m(§99

features: 600 ohms output.

RC OSCILLATOR S, 5 DUO-TEMP SOLDERING IRON

It's two tools in one! its normal tip idling temperature of
Your Board M[ssing a Track? No Worries! 4 680°F is ideal for delicate printed circuits. Press a button and
the power i1s doubled! The push-button also allows faster

Get C I RCU IT_ FIX KIT L r heating or “pulsing” to match heat output to the heat absorption

of the task at hand!
Make circunt repairs & changes fast & !
F simple! Kit includes spring-loaded clamp { Cat T-1830
s21 e & guide. collet knife & blade. 154 asst. A R‘\ i 1 s 95
Cat -H-5900 copperdonuts. 32 sq.in of foil. & instructions. «

Copper Foil Donut Refill Cat H-5902 $4.00
1 oz Adhesive Copper Foil Cat H-5903 $4.00

NE  Make Your Own PCB'S ] oo
Directly from Magazine Art!

53495 All necessary materials are inthis kit 5 'x6" steel print The ideal professional ron! It's ultra-light weight. so you can use it

frame. film & processing pack. yellow filter. 4 oz. etch comfortablv for long periods. Superior design ensures that the

Cat H-5700 resist. 16 oz. developer, blank copper boards. drv temperature at the top will be precisely the one selected. This is a
concentrated etch and 1:1 resist patterns & tapes. lasting iron for the production line or workshop.

instructions.

PHOTO-ETCH PRINTED CIRCUIT KIT PROFESSIONAL SOLDERING STATION
CIRCLE 95 ON FREE INFORMATION CARD




Learn About Integrated Circuits Cat K-3439 are with
with Dick Smith’s %:':gy.made
FUNWAY e
INTO ELECTRONICS ‘44
K-631
Volume Dlgnol Pirectivity So0a CHKB312
Insertion Loss >03db
Dick Smith's FUNWAY INTC ELECTRCNICS series
is packed with projects desianed to teach electronics FREQUENCY frea Response usoble over ronge
while entertaining inguiring minds & busy hands 58995 (notfow band) 400-520 MHz
Volume 3 1s for those who have worked their way COUNTER KIT 3 Mox Power 100 watts
throuah volimes 1 & 2 for the advanced hobbvist) s b d | IC technol
It contains 10 fascinating projects based on uper! esian uses latest |C technotogy U H F SWR
integrated Circuits. We also offer matching kits ;0(";’ gg;“ptoonf)rsltllfioul\;'e"a:a\kriz"frveerlngigzblii I
. 1
g',:p.c':'see\:::e‘af.lgy LD GCRIUlInG) T 5?)0 MHVZ (with optional prescaler)gnd period POWER METER KIT
both with a 7 diait resotutton. Supplied with
Learn Components in Funway V.1 Cat B-27600 $4.95 the exclusive Dick Smith simphfied step-by-
Cat B-2610 Learn Soldering in Funway V.2 Cat B-2605 $6 95 stedp ‘Tf""cmnsda,m a[quah‘v nr(f-cvusnched M F T
and stk screene ront panei an ase.
* *
MINI AMP KIT" | MINI SYNTH KIT™§ PRESCALER KIT c.ica20 PROFESSIONAL
95 Want an amplifier for your s 95 It's areal beauty, thisone: a lFr:grqe::gCtvhec(r)‘a’rr\‘?:r(::’vacx‘roi::?439 CatK-3516 SERIES
S walkie’ stereo or radio? Don’t real"live’ musical synthesiser professional range of POWER OUTPUT One Channel Both Channeis
be tied to phones: use this and it's live because it operation: 10-500MHz 4 ohms 184 W RMS  180W RMS
Cat K-2667  project and isten in comfort! Cat K-2669  uses YOU as the note gener- 8 ohms 104W RMS 95W RMS

ator! you aet an amazing
range of control over the
sound

* Requires FUNWAY book.
Valume 3 (Cat B 2610} for
romplete copstiaenon details

Or vou can build this into a
mini PA Amplifier.

HARMONIC DISTORTION
Less than 0 2% for alt powers up to 100 W
into 8 ohm loods
Less than O 3% tor oll powers up o 180 W
into 4 ohm loads

Complete kit includes
1 Case & Front Panel s299
Protect your 2nd most valuable investment with the

Dick Smith Deluxe Car Alarm

Door & ianition alarms are no longer enouah to save vour car from
professinnal thieves' Get the features of costlv commercial alarms 1n this
easy-1o-buitd nexpensive kit!

@® 2 delayed & 6 instant outputs
® 10 sec. delayed entry & exit times s 95
® Aux battery provision @ Siren output

* Requires FUNWAY book
Valume 3 (Cat B-2610] for
%% romplete construction details

DESIGNER
BOARDS

Now desiqgning is so simple/ No soidenng.
no mess - and each board comes with a
pad of layout paper!

22 ‘ 15

Cat K-3252

CatP-4614 3" x24" x3 $4.95

Eal Eig:g g x %"78)( 3 ?gg5 @ Flashing dash lomp internal
at P- Cx $ 5 key-operated on/off, etc.

Cat P-4617 8" x9.75 x8 $29.95

RE-CHARGEABLE] POWER SUPPLIES |CONNECT wiTH savings
BATTERIES 36 942vDC | ‘D’TYPE

Now Available! 2 New Sizes @ 1 amp COMPUTER  §
of “No-Leak’’ GEL CELLS CONNECTORS

6V @ 1-2 Ah s@es $ 1 495 PLUGS (sotper 1a1L)

Cat S-3310
12V @ 9 Ah 53 4% 9 Pin .2 G T9e

Cat M-9530

Invaluable around the home or workshop. [t will give a maxymum - &0 3
Cat $-3325 of 1 amnpa 3.6.9 and 12 voits DC. Simply phuas inta 117 VAC 15 Pin jeresY G 89°
ket-DC connections . Ideal for 1se with atarm systems -
12V12 Ah §"Pos5 12V 3 Ah 51 395 frovserisn " 95 :
Cat -3315 Cat §-3320 LR 25 Pin weres*® 02870, sq1s

Ask about our
GELL CELLCHARGERS! | HEAVY-DUTY SOLID-STATE
Please state charger required when ordering. 13-8V/ 5A

LISA KEYBOARD CLOSEOUT- | Peak
You Reap the Benefit!

Apple®’s loss is your gain: QWERTY 95
keyboard with numeric kevpad &
more! There's no warranty, but at

SOCKETS (sOLDER TAIL)

9 Pin weres*™ N2 8O9°
45 Pin were$2?° 07558 sqoe
25 Pin geres2®° 0% sq as

carm9sas | BACKSHELLS

Cat J-0055

this price vou can afford 3 or 4

spares For P-2684. P-2685 cnpooss @ e

$ 79 95 Regulated DC Power Supplv.(‘:f! 8VDC. 3/ Cont. ‘Forhome. lab were 90¢ 10 up57¢C

were . service bench, CB stereo and auto radios. this i1s an extremely

versatite unit You'll wonder how vou managed without ! Input For P-2687,P-2688 Cat P-2689 65¢

s 117VACB0Hz 100W. and the output s fully reguiated low were 3100 10 up B9c
59 95 ripple up to 5 amps surge. The unit is fuse and double-short For P-2690, P-2694 Cat- P-2692 ¢

circuit protected with on/off switch and pilot hght. were 7 25 10 up 60C

CALL WRITE, OR VISITOUR RETAIL CENTERS!

SLORES &Y ORDERS ONLY: CALL TOLL FREE 4-800-332-5373

BERKELEY: 2474 Shattuck Ave. (415)486-0755 )
REDWOOD CITY: 390 Canvention Way (415)368-8844 (Mon-Fri, 6am-6pm PACIFIC TIME)

SAN JOSE: 4980 Stevens Creek Blvd (408)2441-2266 IN CAL'FORN'A- '1 _41 5_368_1 066

WESTWOOD: 1830 Westwood Blivd. (213)474-0626
HEAD OFFICE: 390 Convenfian Way, Redwood City, CA 94063

uicentHusiastis# 1t MLAIL ORDERS

P.O. Box 8021 Redwood City CA 94063
14 DAY MONEY-BACK GUARANTEE
SHIPPING & HANDLING:

We shup LIPS Ground uniess otherwise requested

Add 5% of order Toral 13 SO mimmurm) far shioping

120% outsete the U S 4 - $8.00 mimmum)

There 15 an sriditional 1 00 handiing fee A
Ca

iormia rmsidents please add

caee’

INCORPORATED IN THE STATE OF CALIFORNIA
CIRCLE 95 ON FREE INFORMATION CARD




Power to
the Product!

Low cost
B&K-PRECISION
DC power supplies
with high cost

features

pe—

Model 1630 (3 amp) $225
Model 1610 (1 amp) $150

Now you can have the power you need,
wherever you need it, at a surprisingly
low cost.

These new B&K-PRECISION power

sources each give you control up to

30 volts DC with fully adjustable current

limiting. Other features include:

* Excellent regulation and low-ripple
characteristics

¢ Dual meters monitor voltage and
current simultaneously

* Two current ranges

¢ Fine and coarse voltage controls

* |solated output

* Protected against reverse polarity
external voltages

¢ Two identical supplies can be
connected in series or parallel

¢ Can be used as a constant voltage or
constant current source

Compare prices, features and perfor-
mance, and you'lt agree that the 1610 and
1630 power supplies are revolutionary.

Available for immediate delivery at your
local B&K-PRECISION distributor. For
additional information or the name of
your local distributor contact
B&K-PRECISION.

o PRECISION

DYNASCAN
CORPORATION

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

tnternationat Sales, 6460 W. Cortland St.. Chicago. IL 60635
Canadian Sales: Atlas Electronics, Ontario

RADIO-ELECTRONICS

26 CIRCLE 77 ON FREE INFORMATION CARD

South and Central American Sales,
‘ Empire Exporters, Plainview, NY 11803 )

included. But it's important to re-
member that a key function (or a
source function) is not limited to
its label. For example, if you want
the cHANNEL uP key to actually turn
up the volume, then you're free to
program the Control Central to do
it. By the same token, if a function
that your device requires is not
available on the keypad, you're
free to designate any key to it. It all
depends on how you program the
unit.

Programming Control Central

Teaching Control Central the in-
frared commands that your equip-
ment needs could hardly be
easier. But we should note that it
might not even be necessary be-
cause the unit comes pre-pro-
grammed with codes to operate
G-E equipment, and those codes
work with several other brands as
well. So before you start teaching
Control Central, you should try its
pre-programmed commands.

If you do have to program
Control Central, the first step is to
use a ball-point pen (or simifar ob-
ject) to slide the usk/LEarN switch
to the LearN position. The words
“LEARN MODE” flash in the display
window three times, followed by
"1 SELECT SOURCE 2 PRESS ENTER.” Fol-
lowing the displayed instructions,
you press the source key to dis-
play the component name (Tv vcr
CABLE Or aux) that you want Contro/
Central to learn, and then press
the enTer key. The display then
flashes “READY PRESS MATCHING KEYS
. which tells you that you should
place Control Central head-to-
head with the existing remote
transmitter, and press the appro-
priate keys on each. When Contro/
Central thinks it has learned the
function, its displays prompts you
to “reLease” the keys. But to make
sure it has things right, it will ask
you to “DO AGAIN”, at which time
you again press the matching keys.
If everything works as planned,
you will be greeted by the words
“FUNCTION LEARNED.”

There are a host of “display win-
dow functions” that are accessed
by pressing the runcTION key after
a source has been selected. Al-
though they’re too numerous to
fist in full here, they include func-
tions such as TINT, BRIGHT CON-
TRAST, SHARP, BALANCE, TREBLE, BASE

G-E Control Central
OVERALL

3

and stereo-TV controls for the TV
source; SLOW, SCAN, SELECT, CUE,
TIMER, AND EJECT for the VCR
source; and PROGRAM, RNDM ACC,
SEEK INDEX, DISC, AND MEMORY for
the AUX source.

It is possible to teach the
Control Central the commands
from more than one transmitter in
a single source. For example, the
AUX source could be programmed
to fearn some commands from
your CD player, and some com-
mands from your stereo receiver.
You could also, perhaps, program
both your VCR commands and
your TV commands in a single
source, so that you wouldn’t have
to switch sources to control both.
Unfortunately, there are a few
problems with doing that. First,
mixing codes in one source mem-
ory uses memory inefficiently, so
you run the risk of a memory over-
foad if you mix codes. It's also im-
portant to realize that not all
infrared links use the same fre-
quency, so not all transmitters can
be mixed on a single source.

If you have more than four de-
vices to control, then the ability to
mix codes on a single source is
very important, because it can ex-
pand the number of devices that
Control Central can operate. If
that feature is important to you, we
suggest that you try to mix the ap-
propriate codes before you buy
Control Central.

Control Central has a suggested
price of $149. Whether it’s worth it
depends on how often you’ve had
to search through several remotes
for the correct one. We expect that
many readers of this magaZzine
would benefit from the con-
venience that Control/ Central
offers. R-E

continued on page 28
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INTEGRATED
CIRCUITS

P | xE
ﬂ - R
&

MICROPROCESSORS

Part No. 2816A
16K (E)EPROM {350ns)

Part No. 6802

MPU — 8-Bit with Clock and RAM
Part No. 8279-5
Prog. Keyboard/Dispiay Interface
Part No. 8748

MPU — HMOS EPROM

Part No. 27256

256K EPROM (250ns)

Part No. 41256-15
256K Dynamic RAM (150ns)

COMPUTER
ACCESSORIES

30024/30025
Part No. 30013

Zilog Microprocessor Data Book

Part No. 30021
Nationai CMOS Data Book

Part No. 30024

T! Understanding Data Communications

Part No. 30025

T! Understanding Telephone Communications

Part No. 30029
Motorola MCB800 Data Book

Part No. 205775
Intel MCS 80/85 Family User's Manual

PLIER-5

Part No. Cutter-5
Diagonal/Side Cutter (4% inch)

Part No. Hemo-1
Hemostat (5 inch Straight Tip)

Part No. Plier-5
Five Piece Plier Set {5 inch)

Part No. Probe-40
4 Piece Probe Set (5% to 6% inch)

Part No. Tweezer-2
Tweezer (Dumont 4% inch Curved)

*PARTIAL LISTING

Part No. JE232CM

RS232 Interface {For Commodore VIC-20 & C-64)
Part No. JE860

16K RAM Card (For Apple Il & It+)

Part No. JEB64
80-Column/64K RAM (For Appie lie)
Part No. JE875

Disk Drive Controller (For Apple II, 11+ & lle)
Part No. M1008K

RAM Expansion (For TRS-80 Mode! 100)

Part No. KHP4007
Switching Power Supply (For Apple il,II-+lle)

JIM-PAK AUTHORIZED DISTRIBUTORS

Birmingham.
Birmingham.
Huntsville.
Montgomery
Opelika

Anchorage.
Homer,

Scoftsdale
Seerra Vista.
Tucson
Yuma,

Anahem
Atascadero.
Berkeley.
Carpinteria
Chico,

Chico,

Chula Vista
Concard
Costa Mesa.
Covina
Cucamonga.
Dublin
Eureka
Fontana
Fresno
Fresno.
Glendaie.
Goleta

Halt Moon Bay.
Harbor City.
Hawatan Gardens.
Hollywood
Inglewoad.
Lancaster
Lompoc
Modesta
Monterey
Morro Bay.
National City.
North Edwards.
Oakland
Oceanside
Orange.

Palo Ato
Redding.
Sacramento

Sacramento. . . .

San Carlos
San Diego

San Francisco.

San Jose
San Jose
San Luis Obispo
San Luis Obispo.
San Rafael.
Santa Cruz
Santa Maria,
Santa Rosa
Santa Rosa
Sunnyvale
Torrance.
Torrance
*Vailejo
Ventura.
Wesinminster
Whittier
Witiows.

Boulder
Colorado Springs.
Colorado Springs

ALABAMA
Amencan Electronic Supply
JLS. Electronics
WA&W Electronics
Handey's Elect Center
Southern Electronic Corp.

ALASKA
Eiectronic Supply Center
A-COM of Alaska

ARIZONA
Electromc Parts Qutlet
B&S Electronics
Electronic City
Yuma Electronics

CALIFORNIA

RF. Electronics
Coast Electronics
. Al Lasher's Electronics
Eiectronic Resources
Payless Wholesaie
The Electronics Wherehouse
Lion Electramcs
Pacic/Valley Electronics
Mar-Vac Electronics
G&H/AMCO Etect Supply
Abletronics
Pactiic/Valley Electronics
Redwood Electromes
Fontana Electronics
Sparky Electronics
Whitcomm Electronics
Eagle Electronics
Bill's Sterec
Strawflower Elec./Radio Shack
Buff's Electromics
Carson Electromics
Pacitic Radio Exchange
Radioiand/Inglewood Elect.
Consumer Electronics
L&H Electronic Emporium
Inland Electronics
Zackit
Coast Electronics
Willy's Electronics
Econatranics
Pacihc/Valley Electronics
Electronic Center
Calfornia Electrenics
Zack Electromcs
Radio Mart
Marvac's Calil. Radio Electromics
Zack/Sacramento
J&H Outlet
Radio Shackh/Mra Mesa
. Zack Electronics
Schad Electronics
United Radio and TV
Coast Electronics
Mid State Etectranics
Electronics Plus
Santa Cruz Electronics
Electronic Parts Supermart
Ardco Electromcs
Pacific/Valley Eiectromcs
Sunnyvale Electronics
Signal Electronics
Torrance Efectronics
Zackit
JANVAC Electrorics
JK Electronigs
Whittier Electronics
COBCO Etectronics

COLORADO
Hapco
Caico Digital Equipment
Centennial Electronics
. Fistell's Mlcroeiectromcs
H. Crump Co.

'1ST JIM-PAK DISTRIBUTOR a7

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

CONNECTICUT

Waltingtord.

Tron Town USA

DELAWARE

Newark.
Wilmington
Wilmington.

Daytona Beach
Fort Watton Beach
Gamneswilie.
Hialeah.

Miami

Oakland Park
Orlando
Pensacola.
Plantation.

Atlanta.

Stone Mountain

Hilg
Hongtulu.
Honoluly
Kailua-Kona.
Pearl City.

Boise.

Computerland

Micro Products

Wholesale Electromics
FLORIDA

C&S Electronics

Palm Electronics

Skipper Electronics

Heathikit Electronic Center

Oharamdas Sons

Lafayette Radio

C&S Electronics

Pensacola Electronics

Heathkit Electronic Center

GEORGIA
ACM. Computer Mart
Heathkil Electronic Center
AGM Computer Mar
Coleman’s Elecironics

HAWAII
Al's Electronic:
Industrial Electronics
Integrated Circuit Supply
Mai Mai Electronics
Heathkil Electronic Center

IDAHO
Kimbait Electronics

LOUISIANA (Continued)

Lake Charles
Metaine.
Shreveport,
Shreveport

Aberdeen
Balimore.
Beltsville.
Callege Park.
Glen Burnie.
Laurel.
Lavale.
Rockville
Suitland

Towson. . . .
MASSACHUSETTS

Peahody.
Pittshield.
Springtield.

Adnan

Ann Arbor. .
Bay City.
Oetrott

Detrort

East Detroit
East Oetront
Fenton

Fhirt

. Wedemeyer Elect. Supply

NEW JERSEY {Continued)
Heathkit Electromic Ce
araco f
Laraco/Vine

TENNESSEE {Continued)
Wholesale Radio & Equip  Ocean Warrer
Petican Electronic Supply  Trenton Nashwille. » Wa
Industriat Electronic Supply  Wineland. Nashville,
Southern Electronics 4 k
NEW MEXICO
MARYLAND Alamagordo. Basin Electronics
Harco Electronics OW!
{eathkit Eiectranic Center NEW YORK
Amberst. Audio Center

Mark Electronics y
Electronics Plys ~ Amherst. Heathklt Electronic Center
Aevacto of Maryland  Bethpage _Elecironic No. 24 I bb

The Comm Center  Buffalo adto Equipment Co McAlle
J&M Electronics  Commac Spartan Electronics  McAllen
Hevacto Electronics  Jamestown Warren Radio 5

Suburban Wholesalers  Jercho Heathkit Electronic Center
. Baynesville Electronics  Johnson City, Unicorn Electronics
Kingston. Greylock Electronics
Middleton Greylock Electronics

Newburgh. Agtion Audio Inc
New York Tatl El
N. White Plans

Poughikeepsie,
Rensselae E\F‘Clmmc Stockroom
Rochester Heathkit Electronic Center
Troy. Trojan Electronic Supply
Uhica. Central Electronics

Memphis

ronics

as
Fort Wort!
Harligen

Heathkit Electromc Center
Pittsheld Radio Equipment
Sydiee Electronic Supply

MICHIGAN
Wedemeyer Electronics

Ogden

Hi dlhkl o
Lake Ciy

VERMONT
Gre

Kinde Distributing
Electronic Parts Co.

S&S Electronics
Electronic Parts Co.
Heathkit Electronic Center
Tn County Electromcs
Shand Electronics

VIRGINIA

NORTH CAROLINA Ariington Elect

Heathkit Elecironic Center
Trayer Inc.

Greensbo!
Winston-Salem

R.JM. Electronics
Kembalt Electronics
ILINOIS
Berwyn BB.&W Electronics
Carbondale Pick’s Electromics
Downers Grove. Suburban Electranics
Groveland. . Moyer Electronice
Mount Prospect. Tri-State Elect.
Niles Joseph Electronic
Peonia Warren Radio Co
Quincy. Show Me
South Hollang. Union Etectramic Oist
INDIANA
Lakefand Electronics
Bloomington. Stansifer Radic
Chesterton Chesterton Electronics
Evansville Hutch & Sor
Gary Calumet Electrgnic
Highland Electionic Oepot
Indianapalis Warren Radio Cc
South Bend PE/Genest
Terre Haute Industrial Electronic:
W. Lafayette Von's Electronic

Boise.
Pacatello.

Angola.

IOWA
Electronic Supply, Inc
RJ.S Electronics
Union Supply Ce
Radio Trade Supply
Union Supply Cc.
KANSAS
Bursten & Assor
Electronics Inc.
Amateur Radio Equipmert
Lloyd's Radio & Elec.
RS.C. Electronis
KENTUCKY
Radio Etectronic Equip. Ca.
Heathkit Electronic Center
Peerless Electronic Equip, Co
Warren Radio Ce.
LOUISIANA
Industrial Elect Suppy
Menard Electronics
Menard Electiomcs
Pelican Electromvies
Pelican Electromes

Ames
Clinton
Davenport
Des Moines.
lowa City.

Overland Park
Salina.
Wichita
Wichita.
Wichlta

Lexington
Louisville
Louswlle
Paducah

Baton Rouge.
Baton Rouge.
Broussard
Gretna
Houma

Radio Parts Inc.
T&W Electronics
Grand Rapigs. Warren Radio
Jackson, Fulton Radio Supply
Lans Fulten Radio Supply
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