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$S-5705, THE ALL-NEW 3-INPUT 6-TRACE

40 MHz OSCILLOSCOPE FROM IWATSU

—

= H and V axes accurate to within 2 %

® CRT with 12 kV accelerating voltage for bright traces

® Three input channels, six traces: an enlarged delayed
sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has its own
position control.

® Maximum delay jitser of 1/20,000

B Fastest sweep rate of 10 ns/div

® Jitterless circuitry for stable high frequency signals
observation.

B High sensitivity: 1 mV/div

® CH 1 signal output. 50 mV/div (into 50 Q)

= High-stability calibrator with frequency and voltage
accurate to within =1 %.

= Stable observation of video signals possible

B Traces do not shift when the attenuator is switched

® Pushbutton controis for easier operability and improved
reliability.

® Accuracy guaranteed in temperatures ranging from 10 to
35°C (50 to 95°F).

® Variable holdoff for triggering when observing complicated
waveforms.

8 FIX triggering

8 Beam finder

Ir
& ﬁvxrau

B Frequency response extends
beyond 40 MHz rating

8 Superb trigger sensitivity
freezes even low level signals.

RESPONSE(48)

S S (- R —
40M H0OM 10x 100% i M 1M 4OM 100
FREQUENC Y{H:

10K 100K ™ 10m
FREQUENCY (M.

® Single sweep: essential if waveforms are to be
photographed.

B Trace rotation control allows compensation for inclination
of traces due to terrestrial magnetism.

® Two probes provided as standard accessories: both
switchable between 10:1 and 1:1. -

® Wide range of optional extras for more diverse applications.

8 Compact and lightweight: 282W x 152H x 403D mm
(11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 Ibs).

IWATSU INSTRUMENTS INL..

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255
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uniden
Beancat

Products

Communications Electronics;
the world’s largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acquired by Uniden Corp-
oration of America. Because of this
acquisition, Communications Elec-
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit™ radar
detectors. To celebrate this acqui-
sition, we have special pricingonthe
Uniden line of electronic products.

Bearcat? 300-E

List price $549.95/CE price $339.00
7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital dispiay, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

Bearcat® 20/20-E

List price $449.95/CE price $269.00
7-Band, 40 Channel ® Crystalless ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® DirectChannel Access ¢ Delay
Frequencyrange 32-50, 118-136 AM, 144-174,420-512 MHz
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. In aflash, you're back on the
ground listening as news crews report a fast
breaking story. Or hearing police and fire calls in
your own neighborhood, in plenty of time so you
can take precautions. You can even hear ham radio
transmission, business phone cails and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside It.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, inciuding aircraft. A two-position switch,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat® 210XL-E

List price $349.95/CE price $209.00
6-Band, 18 Ch | ® Crystall e AC/DC
Frequency range 32-50, 144-174, 421-512 MHz.
The Bearcat 210XL scanning radicis the secondgener-
ation scanner that replaces the popular Bearcat 210
and 211, It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fiuorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more.

Bearcat® 260-E

List price $399.95/CE price $249.00
8-Band, 18 Channel ® Priority ® AC/DC
Frequency range 30-50, 138-174, 406-512 MHz
Keep up with police and fIre calls, ham radlo operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperation, its unique, practical shape
and special two-position mounting bracket makes hump
mounted or under dash Installation possible ‘n any
vehicie. The Bearcat 260 is so ruggedly built fc.. moblle
use that it meets military standard 810c. curve y tor
vibration rating. Incorporated in its rugged, all metal
case s a specially positioned speaker delivering 3 watts
of crisp, clear audio.

NEW!

NEW! Bearcat® 201-E

List price $279.95/CE price $179.00
9-Band, 16 Ch | ® Crystall ® AC only
Priority ® Scan Delay ® One Key Weather
Frequencyrange 30-50, 118-136 AM, 146-174,420-512 MHz.
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-E

List price $249.95/CE price $149.00

8-Band, 16 Channel ® Priority @ AC only
Frequency range: 30-50, 138-174, 406-512 MH2.
Police andfire calls. Hamradio transmissions. Business

‘and government undercover operations. Youcanhear it

all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizations can report it. And the security of
knowing what's happening in your neighborhood by
hearing police and fire calls in time to take precautions.
There's nothing like scanning to keep you in-the-know,
and no better way to get scannerradio performance ata
value price than with the Bearcat 180.

Bearcat® 100-E

The first no-crystsl programmable handheld acanner.
List price $449.95/CE price $234.00/SPECIAL!
8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit ® Mold © Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz

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

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

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. The Bearcat 100 is in
stock for quick shipment, so order your scanner today.

Bearcat® DX1000-E

List price $649.95/CE price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency,
any mode, while you are asleep or at work. It will receive
AM, LSB, USB, CW and FM broadcasts.

There’s never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direct access to the world.

Uniden® PC22-E

List price $159.95/CE price $99.00

The Uniden PC22 is a 40 channel AMremote moblle CB
radio. It's the answer fortoday's smallercars which don’t
always provide adequate space for mounting. Since all
the controls are on the microphone, you can stash the
“guts” in the trunk. The microphone has up/down
channel selector, digital display, TX/RX Indicator and
external speaker jack. Dimensions: 5%” W x 7%" D x
1% H. 13.8 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Ordertwo scanners atthe same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Extranenus Signuls

}:0.0.:0.0.:09.070.8.9.0001

Extraneous Signals

Both Bandi™ radar detectors feature EDL.T.™ the
Electronic Data Interference Terminator that edits-out
false alarm signals

CIRCLE 79 ON FREE INFORMATION CARD
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Uniden® PC33-E

List price $59.95/CE price $44.00

The Uniden PC33 boasts a super-compact case and
front-panel mike connector to fit comfortably in today’s
smaller cars. Controls: Power & Volume, Squelch;
Switches: ANL. Other features of the PC33 include
Graduated LED “S"/RF Meter, Digitat channetindicator.
Dimensions: 6" W x 6" D x 1%"” H. £13.8 VDC.

Uniden® PC55-E

List price $89.95/CE price $59.00

The full featured Uniden PC55 front-panel mike con-

nector makes installation easier when space is a factor.
It has ANL, PA-CB, Channel 9 and RF Gain switches.
LED “S"/RF meter, TX lite, PA & external speaker jacks.
Dimensions: 6" W x 6 D x 1%" H. £13.8 VDC.

Bandit™ Radar Detectors

Now that everyone else has taken their best shot at
radardetection, the Uniden Bandit™ hasdone them
one better..with E.D.I.T.] the Eiectronic Data
Interference Terminator that actually edits-out
false alarm signals.

The Bandit 55, features a convenientbrightness/
dimmer control for comfortable day or nightdriving,
plus a handy highway/city control for maximum
flexibllity wherever you drive. The Bandit 95 Remote,
is a two-piece modular unit that lets you mount the
long-range radar antenna behind the grill, out of
view. The ultra-compact control unit can then be
inconspicuously tucked under the dash or clipped
to the visor.Order Bandit55-E for$119.00 each or
the Bandit 95-E Remote for $139.00 each.

OTHER RADIOS AND ACCESSORIES
FB-E-E Frequency Dlrectory for Eastern U.S.A.....$12.00
FB-W-E Frequency Directory for Western U.S.A....$12.00

BC-WA-E Bearcat Weather Alert™. $35.00
A80-E Magnet mount-mobile antenna $35.00
A70-E Base station antenna .$35.00

Add $3.00 shipping for all accessones ordered at the same time.
Add $3.00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax |.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. doliars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. 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. International
orders are invited with a $20.00 surcharge for
speciathandling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics,” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner, radardetectoror
CBor$12.00 per shortwave receiver for U.P.S.
ground shipping and handling in the continental
U.S.A 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 inthe U.S. Dial
800-521-4414. In Canada, order toli-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics” Ad # 070184-E
t Bearcat is a registered trademark of Uniden Corporation.
Copyright© 1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS"

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor. Michigan 48106 U.S.A
Call TOLL-FREE 800-521-4414 of outslds U.S.A. 313-973-8888
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FLAT-PANEL COLOR TV

Thanks to a new type of LCD display,
pocket-sized color TV’s are here at last!
Carl Laron

LIGHTWEIGHT VIDEO CAMERAS

A guide to the new video cameras, and a
look at the technology that makes them
possible. Carl Laron

SERVICING VIDEODISC PLAYERS

These hints and points can help make

servicing almost all videodisc players easier.
John D. Lenk

VIDEO
86 SERVICE CLINIC
Helpful flyback tests.
Jack Darr

87 SERVICE QUESTIONS
Radio-Electronic’s Service
Editor answers reader’s
questions.

BUILD THIS 43

69

HIGH-POWER FET AUDIO AMPLIFIER

A high-performance, high-fidelity stereo
amplifier. Reinhard Metz

ATARI GAME RECORDER

Record your Atari videogames on audio
cassette tape with this device. David A.
Chan and Guy Vachon

COMPUTERS
Following COMPUTER DIGEST
page 78 A biofeedback monitor;
Wordstar patches to help
get the most from your
printer, and more!

TECHNOLOGY 10

14

47

VIDEO NEWS

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

David Lachenbruch

SATELLITE TV

A look at how satellite-TV receiving
equipment has changed. Bob Cooper, Jr.

ELECTRONICS IN MEDICAL IMAGING
Part 2. More about the role of electronics in
medical imaging. Ray Fish, Ph.D, M.D.

EQUIPMENT
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26 Paladin Solder Scooter
Desoldering Tool

30 Krista Model 30B-140 DMM

33 Global-Data Data Router
325 Breakout Box

CIRCUITS AND 73
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77
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80
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DESIGNING WITH LINEAR IC’s

Part 7. A look at integrators, diffentiators
and voltage-controlled amplifiers.
Joseph ). Carr

NEW IDEAS
A contrast meter for photography buffs.

HOBBY CORNER
How target games work.
Earl “Doc” Savage, K4SDS

DESIGNER’S NOTEBOOK
Switch debouncing simplified.
Robert Grossblatt

STATE OF SOLID STATE
Power op-amp IC’s. Robert F. Scott

DEPARTMENTS
30 Advertising and Sales Offices

110 Advertising Index
111  Free Information Card
22 Letters
89 Market Center
38 New Products
6 What’s News

SEASON'S
GREETINGS
- The editors and staff

of Radio-Electronics

join in sending
holiday greetings and
our best wishes for

a happy new year

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and screntific and leChnoIo?ical 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

upon of from plans or information published in this magazine.
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EDITORIAL DEPARTMENT
Art Kleiman, editor

Brian C. Fenton,
technical editor

Carl Laron, WB2SLR,
associate editor

Flat-panel color TV’s have been promised for many years, but
before an appropriate display for those sets could be produced,
major technical problems needed to be resolved. Epson has resolved
many of those problems, and the results of its efforts—a tiny pocket-
sized TV—should be available soon. This month we’ll look at that tiny
TV, the flat-panel LCD display that it uses, and the technology that
makes both possible. The story, which is part of our special video-
entertainment section, begins on page 57.
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lems forever.

Dianne Osias, advertising production

Karen Tucker, production traffic

CIRCULATION DEPARTMENT
lacqueline P. Weaver, circulation
director

ALL ABOUT THERMISTORS
Alook at those valuable components and how to use

them Rita Sabalis, assistant circulation

director

Jacqueline Allen, circulation assistant

ALL ABOUT VOLTAGE COMPARATORS
Learn about voltage comparators, including window
comparators, and their applications. Cover photo by Robert Lewis
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THE MOST WANTED|

OSCILLOSCOPE...

HITAGHI

d9 MHz Dual Trace

HITACHI
Cat. No. V-355

OFF-THE-SHELF DELIVERY
[ ] [ ]
Descrl tlon Its thin, light, compact design features a large 6 inch rectangular, internal graticule
CRT with percent calibrations, autofocus, scale illumination and photographic bezel.

Rewar d Eliminates distortion and parallax. High performance. Most cost effective scope around.

B MASTERCARD ®VISA ECOD BMONEYORDER MBCHECK

C.0.D’s extra(required 25% deposit) ¢ Add $8 50 farshippingandinsurance @ N.Y.Stateresidents addappropriate sales tax

1ham (800) 645-9518

260 Motor Parkway, Hpauge, New York 11788 In New York State Call 800-832-1446
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WHAT’S NEWS

General Electric has developed
what may be an important step to-
ward the fully automated home—a
new electronic home-control sys-
tem that uses the family television
set and the electric wiring of the
house to achieve its results.

The HomeMinder can virtually
run the modern household: ad-
just temperatures, dim lights, turn
appliances on at specific times,
store messages, and display im-
portant dates and appointments.
It provides in-home remote con-
trol, control away from home, and
a memory that remembers things
the user might forget.

The new "home controller
works through the house wiring,
and TV screen visuals guide the
user step by step. It will come in

"

any electric outlet in the home.

New “computerized home”uses TV, house wiring

two versions—a unit that connects
to the back of any TV set, or as a
feature built into a 25-inch GE
component television set.

The TV screen acts as a display,
showing each room of the house,
with numbered “menus” of lights
and appliances, selectable by the
remote control. The screen also
displays simple instructions, as
well as questions when the user
seems unsure of the next step.
Special modules tie appliances,
overhead and outside lights, and
the thermostat into the system via
the existing house wiring.

The HomeMinder is expected to
retail for about $500, depending
on the number of modules re-
quired. Modules range from $20 to
$40 each.

MODULES THAT MAKE THE HOMEMINDER WORK. The ApplianceMinder (left top) and
LampMinder (next right) connect any lamp or appliance to the system. The Light Switch module
(right) installs like a dimmer switch and connects indoor or outdoor lights to the HomeMinder.
The Temperature Minder module (second from right) is attached under the existing thermostat
and regulates heating and air conditioning. It connects to the power supply module beneath it.
The MiniMinder remote control (lower left) can operate up to eight lights and appliances from

wWwWw americanradiohistorv com

Radar detector makers
organize against ban

Three of the country’s leading
radar detector manufacturers have
formed RADAR (Radio Association
Defending Airwave Rights) dedi-
cated to keeping the sale and use
of radar detectors legal in all 50
states. They invite other manufac-
turers to join them.

Since 1962, at least 40 states have
tried (unsuccessfully) to pass leg-
islation to make radar detectors il-
legal. In its short existence (it was
founded in February 1984), RADAR
has been instrumental in squelch-
ing at least twelve such attempts.

RADAR’s defense is based on
the fact that any state legislation
prohibiting radar detectors is al-
ready preempted by Congression-
al mandate; the fact that police
radar’s capricious fallibility has
been established, and the claim
that a radar-detector ban would
violate citizens’ rights.

National Semiconductor
breaks ground for lab

Construction has begun on a
new $75 million National Semicon-
ductor Corp. research and de-
velopment center, in Santa Clara,
CA. It will employ more than 500
people, and will be completed in
the spring of 1985.

The research portion of the cen-
ter will be devoted primarily to two
advanced technology thrusts:
CMOS and high-density bipolar
processes. CMOS provides high
speeds while consuming low
power at a high level of reliability.
High-density bipolar technology is
being applied to classical logic ap-
plications and to VLSI products.
Among those are microprocessor
peripherals, hard-disk circuits,
and local-area networks.

continued on page 8
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Take home

aworld
champion.

85* gets you a technical knackout.
The Fluke 70 Series.

Winners of the digital vs. analog battle.

Since their debut, they've become
the worldwide champions of the industry.

Never before have such tough, American-
made meters offered so many professional
features at such unbeatable prices.

Each comes with a 3-year warranty, 2,000+
hour battery life, and instant autoranging.

You also get the extra resolution of a 3200-
count LCD display, plus a responsive analog
bar graph for quick visual checks of continuity,
peaking, nulling and trends.

Choose from the Fluke 73, the ultimate in
simplicity. The feature-packed Fluke 75. Or the
deluxe Fluke 77, with its own protective holster
and unique “Touch Hold” function** that
captures and holds readings, then beeps to
alert you.

So don't settle for just a contender. Take
home a world champion.

For your nearest distributor or a free
brochure, call toll-free anytime
1-800-227-3800, Ext. 229. From outside the
U.S.. call 1-402-436-1350, Ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 73 FLUKE 75 FLUKE 77

% $39° $129°

Analog/digital display Analog/digitat display Analog/digital display

Volts, ohms, 10A_diode  Volts, ohms, 104, mA,  Volts, ohms, 104, mA

test diode test diode test

Autorange Audible continuity Audible continuity

0.7% basic dc accuracy  Aulorange/range hold  “Touch Hold” function

2000+ hour battery lfe ~ 0.5% basic dc accuracy  Autorange/range hoid

3-year warranty 2400+ hour battery life  0.3% basic dc acouracy

3-yeat warranty y l

3-year warmanty
Multipurpose hotster

* Suggested U S. list price, effective July 1, 1984.

** Patent pending.

FLUKE
®
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WHAT’S NEWS

continued from page 6

Joint effort to end
illegal phone use

An ITT Corp. task force, the
Federal Bureau of Investigation
(FBI), and other law enforcement
agencies are engaged in a major
crackdown on illegal users of the
ITT Longer Distance telephone
service. That service is provided to
residential and business custom-
ers in 113 major metropolitan
areas. To place a call on the sys-
tem, customers dial a special ac-
cess code, then the telephone
number, and finally a confidential
authorization code, which bills the
call to the customer’s account.

The perpetrators have been
placing phone calls illegally by
using authorization codes as-
signed to ITT customers. In one
such case, an FBl investigation led
to the indictment of a former ITT
employee, Oliver Benner, who
was charged with selling ITT’s con-
fidential authorization codes.

The indictment charges that
Benner supplied the codes to a
New Jersey company, which used
them in a nationwide campaign to
sell its products through its large
telephone sales force. If convicted
on all charges, Mr. Benner could
be sentenced to 40 years in prison
and fined up to $17,000.

Solid-state TV camera
makes better pictures

A color camera using three
charge-coupled devices (CCD’s)
instead of camera tubes has been
introduced by RCA. The new cam-
era, intended especially for news
and sports coverage, can see
much greater detail in rapidly mov-
ing objects and performs over a
wider range of lighting conditions
than tube-type cameras.

The new camera eliminates red
streaks or “comet tails” behind

rapidly moving lights, or “streak-
ing” behind a fast-moving base-
ball. It can produce clear images in
dark shadows while simul-
taneously handling bright lights in
the same scene.

The CCD’s in the new camera
have 403 horizontal and 512 ver-
tical picture elements. Under well-
lit conditions, with little or no mo-
tion, resolution of the CCD and
the %-inch tube camera is about
the same. In low light or rapid ac-
tion, the CCD is markedly better.

The camera is immune to mag-
netic fields and acoustic inter-
ference, and is exceptionally
capable of handling bright high-
lights.

New message service
to minimize costs

A new communications service,
whichis expected to make it possi-
ble for small businesses to send
and receive international mes-
sages for a small fraction of the
cost of Telex or similar services,
has been initiated by Service Sys-
tems Technology (SST) of Marina
del Rey, CA and Milan, Italy.

Known as TINA International
Message Service, the new system
has one limitation as compared
with Telex or similar services:
Communication is between sub-
scribers in U.S. or foreign
“gateway cities,” or more specifi-
cally, from the computer of a sub-
scriber to the computer at his
other “electronic mailbox.” (There
are 13 gateway cities in California,
9 in New Jersey.)

A subscriber dials a local
number to get on an international
network, then sends his message
through a modem attached to his
telephone. The network is that of
INFONET, which has offices world-
wide.
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Cost of the service, which in-
cludes two “electronic mailboxes”
and two hours of computer time,
is $99.60 per month. That charge,
says SST, gives subscribers the
amount of service that would cost
about $2200 by conventional ser-
vices. Extra computer connect
time is obtainable at $58.60 per
hour. Extra electronic mailboxes
and user I.D.’s are $10 per month.

New company to operate
Landsat satellites?

The new Earth Observation Sat-
ellite Co. (EOSAT) has submitted
to the Department of Commerce a
proposal to operate the network of
satellites now being managed by
the Department’s Oceanic and At-
mospheric Administration
(NOAA). It would also be responsi-
ble for designing, fabricating, and
launching additional Landsat satel-
lites. The new corporation is a
joint venture of Hughes Aircraft
Co. and RCA Corp.

The proposal calls for a 12-year
program to operate the existing fa-
cilities at NASA’s Goddard Space
Flight Center, and to build and
launch four satellites, each with
advanced instrumentation and a
five-year design life.

The satellites view the world
with high-resolution sensors that
distinguish an area only 30 meters
square. They circle the earth in a
polar orbit at an altitude of 438
miles, passing over practically
every spot on the globe every 16
days.

They have provided govern-
ments and private industry with in-
formation about the earth’s vege-
tation, mineral resources, and
marine and atmospheric condi-
tions. The satellites have helped
predict crop and forest yields and
have monitored pollution. R-E



OK's Hot Tip for Desoldering Problems
SA-6 DESOLDER IRON

Revolutionary new electric desoldering iron combines the ease and
portability of a hand-h=Id, manual, desolder pump, with performance of
an industrial desolder <tatior . This unique AC powered compact tool
features portable, one-hand desoldering eliminating the need for
separate soldering iror and desolder pump. Na shop air required.
Essential for all tool kits, field service technicians, and repairmen, as well
as production applicatons. \acuum chamber fs easily removed for
cleaning or replacemeat. Replacement tips available. Tool is supplied
with SAT-6-059 tip; dameter .059 inch (1,5min).

FEATURES:

® Self contained suction pcwer and heating element.
® Economical.

® Lightweight 40z, (. 13gms).

® Compact size 10 ainches (2

e Replacement nozzies availal
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

® New tube. Sony’'s unique Vidimagic, which
has a list price of $2,995, is an all-in-one
combination of projection TV, Betamax VCR, 181-
channel TV tuner, and PA system. Designed for
the industrial-TV market and looking like a large
cannister vacuum cleaner, it weighs 34 pounds.
One end is a fast f1 projection lens assembly, the
other end a videocassette receptacle.

What is truly unique about Vidimagic is its
picture tube—Sony's first Indextron color tube,
which uses the principles of beam indexing—
almost as old as shadow-mask technology but
never fully developed because of the problems of
eircuit design, which Sony presumably has solved
with IC technology. The Indextron uses a single
gun and no shadow mask, the electron beam
being directed to the proper phosphor stripe
electronically. Thus, Sony says, nearly 70% of the
electrons land on the screen and activate
phosphors, as opposed to about 20% in a shadow-
mask-type tube. Vidimagic is brighter than
previous single-tube projection systems, requires
no convergence, and can project a picture from
30 to 200 inches in diagonal measurement.

® Toward a $998 camcorder. The one-piece
video camera-recorder combination, or

camcorder, seems to be coming into its own, and
manufacturers are tracking its progress very
carefully. So far, all approaches appear to have
some drawbacks. The Betamovie is a record-only
machine and the tape can be played back only on
a separate Beta deck. The VHS VideoMovie uses
the small VHS-C cassette, which permits only 2
minutes of recording. The new 8mm format is
non-standard and incomptatible wita 1/2-inch
tapes. And all camcorders so far have one thing
in common—they’re expensive. Most,
manufacturers believe that, in order to become a
true mass-market product, the camcorder must
use a full-sized standard 1/2-inch cassette, be
capable of recording and playing back, and retaii
for less than $1,000. As a result, Japanese VCR
manufacturers are developing such units in both
Beta and VHS formats. When they come—
probably in about two years—those units will be
relatively stripped-down, simple-to-use machines.
They will weigh somewhat more than the 5-1/2 to
6-1/2 pounds of current camcorders, and probably
will record at a single speed, Beta II or VHS SP,
for two hours per cassette.

® Picture-tube chaos. The unexpectedly high
sales of color-TV sets and the proliferation of tube
types have both contributed to a shortage of
picture tubes throughout 1984, as the tube and
glass industries work at capacity to keep up with
demand. Manufacturers of glass for tube bulbs
and funnels, and of metal shadow masks, are
undergoing major expansions to try to keep up
with demand. One of the biggest problems is the
vast increase in the number of picturs-tube sizes
and types. There are still tubes being made in the
traditional 13, 15, 19, 21, and 25-inch sizes. In
addition, there are the new square-cornered
versions in 14, 20, and 26 inches, with a 27-
incher coming up. Then in those new sizes, there
are both the rounded and the flattened faceplates.
To make matters worse, there are at least three
different transparencies of glass—the high-
brightness 85% light transmission glass and the
high-contrast 52% glass, plus the new blue-tinted
glass. R-E
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Beckman and
4'~> Digits...
True RMS
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MODEL 4410

BECKMAN
does it again .. . a
true RMS 4> DMM
w/1 year calibrated
cycle at a 32 digit

*239%

price. AVAILABLE NOW!

DCV 200mV., 2V. 20V, 200V, 1500V .06%

AC V 200mV, 2V, 20V, 200V, 1000V +0.5%
DCA ZOOpA 2mA, 20mA, 200mA, 2A, 10A 0.3%
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Q 2K, 20K 200K, 2M, 20M =0.1%
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® ImV/division sensitivity (o 100MHz

® 500 V/division cascade sensitivity

® 2ns/division sweep rate with’10 x magnifier

® Four-input-operation prorndes trigger views
or four separate inputs

w Selectable 1M{2 or 5042 inpuis

& Alternate timebase operation

® 20MHz bandwidth limiter for best view of
low frequency signals
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electronic switching with non-volatile RAM
memory

= Switching power supply délivers best
efficiency-and regulation at lowest weigitt

® Selectable frequencies for chop operatiof
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® 0.3% Accuracy

* Manual or
Autorange

* 10A + mA Range
* Beeper

* “Touch-Hold”
Function

77

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

Sale ends Jan. 85

10 nA and 10 m() sensitivity
* Relative measurements
* True RMS
* High-speed Beeper

5329 % MODEL 1650

¢ Functions as three separate
supplies

¢ Exclusive tracking circuit
¢ Fixed output 5VDC, 54
* Two 0 to 25VDC outputs at 0.5A

¢ Fully automatic, current-limited
overioad protection

4'2 DIGIT FLUKE .
MULTIMETERS T
* Frequency measuements to
! 200KHz
¢ dB measu ts
334 9 09 . Basrl':: ;: a’:::'::':cy 0.4%; 10uV,

MODEL
8060A

o1 PRECISION

POWER SUPPLIES

95 MODEL

5299 1601

¢ Isolated 0-50VDC, continuously
variable; 0-2A in four ranges

* Fully automatic shutdown,
adjustabie current limit

¢ Pertect for solid state servicing

FUNCTION GENERATORS
MODEL

I0DEL 531995

SWEEP FUNCTION

¢ Four instruments in one package
— sweep generator, function
generator, pulse generator, tone-
burst generator

* Covers 0.02Hz-2MHz

* 1000:1 tuning range

* Low-distortion high-accuracy
outputs

* Slne, square and triangle output

* Variable and fixed TTL outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function
selection

* Typical sine wave distortion
under 0.5% from 1 Hz to 100kHz
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FLUKE

SERIES

MULTIMETERS

* Analog Display ¢ Rotary Knob ¢ Volts AC &

DC e Resistance to ¢ 32 M{2e 10 Amps ¢ Diode
Test ¢ 3200 Counts e Fast Autoranging ¢ Function
Annunciators in Display * Power-Up Self Test

e 2000 + Hour Battery Life w/ Power Down

“Sleep

Mode” » New Test Leads ¢ VDE & UL Approva

$99‘00

7995

* 0.5% Accuracy

¢ Manual or
Autorange

¢ 10A + 300 mA
Range

* Beeper

[ precision SN

TRANSISTOR
TESTER

1999

MODEL
5208

8 Now with HI/LO Drive

8 Works in-circuit when
others won't

u dentifies ali three tran-
sistor leads

8 Random fead connection

® Audibly and visually in-
dicates GOOD transistor

>199%

MODEL 830

= Automatically mea-
sures capacitance
from 0.1pF to 200mF

® 0.1pF resolution

B 0.2% basic
accuracy

= 32 digit LCD display

CAPACITANCE METERS

and free C70
holster 73

* 0.7% Accuracy
¢ Autorange Only
¢ 10 Amp Only

70 MHz Dual Time Base
SCOPE _

MODEL
1570
it -

PRICE DOES NOT
INCLUDE PROBES
¢ ImVidivision sensitivity to 70
MHz

® 500 4 Vidivision cascade
sensitivity

* Four-input operation provides
trigger view on 4 separate Inputs
¢ Alternate time base operation

* Switching power supply delivers
best efficiency and regulation at
lowest weight

*159%

MODEL 820
B Resolves to 0.1pF

B 4 digit easy-to-read
LED display

® Fuse protected
against charged
capacitors

8 Overrange indication
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HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

BECKMAN’S CIRCUITMATE °

ALL UNDER $100

AVAILABLE NOW. . ..

S64 95

Circuitmate DM 20—
3% -digit, pocket-size
multimeter; 0.8% vdc
accuracy, diode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

5791

Circuitmate DM-25—
3% digit, pocket-size
multlmeter, 0.5% Vac
accuracy, diode test,
capacitance, contlnulty
beeper, conductance,
10 amps AC and DC

369 95

Circultmate DM-40 —
32 -digit mulitimeter,
0.8% Vdc accuracy,
diode test, auto-
polarity, auto-zero,
auto-decimal

58995

Circuitmate DM 45 —
3% -digit mulitimeter,
0.5% Vdc accuracy,
diode test,continuit
beeper, 10 amps A
and DC ranges, auto-
zero, auto-polarity,
auto-decimal

% @HITACHI

1,249

100 MHz Quad Trace
w/delay sweep

V-650F$939 *

60 MHz Dual Trace
widelay sweep

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

R

The DM73 is the smallest digital
multimeter on the market. Its
probe-style design makes It ideal
for taking measurements in hard-
to-reach test areas.

*Small Size
sComplete
Autoranging
*“Touch Hold”
¢ Audible
continuity
checking
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The DM 77 gives you
the convenience of
autoranging plus 10

ranges, auto-polarity, amps ac/dc
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TVRO Evolution

LAST TIME, WE LOOKED AT SOME OF THE
basic elements of a TVRO. This
month, we'll look at how those el-
ements have evolved over the
years.

Feed changes

Although the reflector and its
mount are the first earthbound
portions that the satellite signals
“see,” we'll start with the feed be-
cause itis positioned in front of the
dish proper. The feed is a small
antenna, designed (on purpose)
to “see” just the surface of the
dish, from which it intercepts and
collects energy. The 1979/80 feed
was typically built from brass, had
a semi-rectangular shape, and pre-
sented little real mystery to the
user. That was before “automatic
feeds.”

Feeds in 1979/80 had to be me-
chanically moved from one sta-
tionary position to another station
position (turned or rotated on
their own axis) when the user
wished to change from one set of
channels with horizontal polariza-
tion to another set with vertical po-
larization. To do that, without
running outside to move some-
thing by hand, required that a
small motor attached to the feed
physically rotate the feed and the
LNA it was attached to. As often as
not, that small motor was a stan-
dard television antenna rotor
pressed into service for that un-
usual function.

The 1984 feed is quite a sophisti-
cated device. First of all, it is no
longer rectangular; it is round.
That round shape is supposed to
match the reception abilities of the

*Publisher, CSD Magazine

FIG. 1

feed to the round surface of the
dish. That's not hokum; it really
helps.

More important than the shape
is the gadget inside: a tiny sensor
that either moves a probe from
one position (horizontal) to an-
other position (vertical), or a non-
moving ferrite material that twists
the signals themselves as they pass
by the ferrite.

The end result is that the user no
longer has a small motor turning
or twisting the LNA plus feed; he
has an automatic switching system
that matches the polarization of
the antenna’s feed system to the
channel the user has tuned in.

In 1979/80, the user had to first
determine what channel he want-
ed to tune in; then he had to de-
cide whether that channel used
horizontal or vertical polarization.
Once he/she knew that, the next
job was to decide which position
the feed was already in and
whether it needed to be rotated. If

wWWw americanradiohistorv com
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rotation was required, a cumber-
some knob was turned and after 15
seconds had passed, the feed was
now properly polarized. Finally,
the channel/transponder could be
changed!

In 1984, the viewer simply
changes the transponder. Every-
thing else is automatic. All of the
control circuits are built into the
receiver and the polarizer is con-
trolled by those. Pretty neat, and
exceedingy reliable.

Dish changes

It was not until early 1980 that
the first firm (ADM/Antenna De-
velopment and Manufacturing) in-
troduced a home-style dish that
was designed from the ground up
to be used by home TVRO's. Ear-
lier dishes were either found in
surplus-sale yards or they were the
heavy-duty dishes created for
commercial service. There was
one interim stage in between. The
very first dishes were actually fi-
berglass copies, struck off other
fiberglass or metal dishes (as
molds). ADM started from scratch
with a petalized all-metal dish (like
the one shown in Fig. 1) that was
capable of being shipped coast to
coast at reasonable shipping costs.
Those that followed shortly there-
after were either copies of the
original ADM or copies of older
commercial-style dishes. Here’s
what the installer had to work
with:

1) Surface accuracy or its true-
ness to the desired parabolic
curve, was marginal. Piece anten-
nas, such as the first ADM?s, fitted
together with some difficulty—pri-
marily because of a lack of machin-

continued on page 20



Whether you're pursuing a proud hobby...or ear1ing
a living, don’t trust the accuracy of your measure-
ments to anything less than Heathkit instruments.

Our kits are a little bigger, more rugged than “dis-
posable” instruments that discourage self-servic-
ing. Performance is superior, t00. Just check the
specs on our new 10-4360 Scope and 10A-4200
Time-Voltage Module.

Get to know our full line of instruments. They're
built by experienced hands. Your hands. So they’ll
save money and help you do a better job. Heathkit
instruments. Don’t trust your pride or money to
anything less.

Heathkit instruments.
The professional
instruments.

measurement
or your
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Heathkit

~ Heath

{

A subsidiary of Zenith Electronics Corporation
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them for pride...some, (0 save money.

Professional speces for scrious users

B 1G-2£244 Scope Calibrator. <1 ns
rise time. 0.015% tolerance.

B 10-4205 Dual-Trace 5MHz Scope.
10mV/cm sensitivity.

B 1T-2232 Component Tracer.
Checks circuits without power.

B 1P-2718 Power Supply. Fixed or
adjustable supply. 5 to 20 VDC.

B 1G-1271 Function Generator.
Sine. square, triangle waveforms.
0.1 Hz to 1 MHz.

B iG-1277 Puise Generator. 100 ns
to 1 sec width pulses.

B 1T-5230 CRT Tester.
cleans. restores CRT's.

Tests.

Name
Address
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State
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B IM-2264 DMM. True RMS read-
ings. Full function meter.

E 1M-2420 Frequency Counter. 5Hz
to 512 MHz. Accurate to 0.2 PPM.
Includes period and frequency
modes.

I IM-2215 Hand-held DMN. Five
DC ranges. Accuracy: +0.25% of
reading +1 count.

D 1T-2250 Capacitance Meter. 199.9
pF to 199.9 mF. Auto ranging.

B 10-4360 Scope and I0A-4200
Time/Voltage Module. Triple trace.
60 MHz. <7 ns rise time. |0A-4200
controls CRT cursor and multi-
function display.
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Learn robotics an
you build this

New NRI home training
prepares you for a rewarding
career in Americas newest
high-technology field.

The wave of the future is

here. Already, advanced robotic

systems are producing every-
thing from precision electronic
circuits to automobiles and
giant locomotives. By 1990,
over 100,000 *‘smart’ robots
will be in use.

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35,000 a year right
now. And as demand continues

to grow, salaries have no place
to go but up!

Build Your Own Robot
As You Train at Home

Now, you can train for an
exciting, rewarding career in
robotics and industrial control
right at home in your spare
time. NRI, with 70 years of
experience in technology
training, offers a new world of
opportunity in one of the most
fascinating growth fields since
the computer.

You need no experience,
no special education. NRI
starts you at the beginning,
takes you in easy-to-follow,
bite-size lessons from basic
electronics right on through

key subjects like instru-
mentation, digital and com-
puter controls, servomotors
and feedback systems, fluidics,
lasers, and optoelectronics.
And it’s all reinforced with
practical, hands-on experience
to give you a priceless con-
fidence as you build a program-
mable, mobile robot.

Program Arm and Body
Movement, Even Speech

Designed expecially for
training, your robot dupli-
cates all the key elements of
industrial robotics. You learn
to operate, program, service,
and troubleshoot using the
same techniques you'll

o use in the field. It's
g on-the-job train-

i !
E ing at home!
w — -~
lT'J = i e / " |
o You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI e
=) Discovery Lab for electronic experimentation, professional multimeter with
= 3'2-digit LCD readout, 51 fast-track training lessons. /

»
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industrial control as

Building this exciting
robot will take you beyond the
state of the art into the next
generation of industrial
robotics.

You'll learn how your
completely self-powered robot
interacts with its environment
to sense light, sound, and
motion. You program it to
travel over a set course, avoid
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using its special
teaching pendant. Build a
wireless remote control device
demonstrating independent
robot control in hazardous
environments. You'll even
learn to synthesize speech
using the top-mounted
hexadecimal keyboard.

B\ Training to Builda
Career On

NRI training
uniquely incorporates

hands-on building
experience to

Arm
provides 5
axis of
motion.

Stepper
motors
rotate arm
and wrist.
extend

tg:lg?tr up A\

Rechafgeable —~
gel-t
batteries for
independent
operation.

Your mobile robot duplicates functions of state-of-

the-art industrial units.

reinforce your learning on a
real-world basis. You get profes-
sional instruments, including a
digital multimeter you'll use in
experiments and demonstra-
tions, use later in your work.
And you get the exclusive NRI
Discovery Lab®, where you
examine and prove out theory
from basic electrical concepts
to the most advanced solid-
state digital electronics and
microprocessor technology.
Devised by an experienced
team of engineers and
educators, your
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distance.

Plug-in
circuit

for convenieat
experimenta-
tion and
maintenance.

Front-wheel
drive with
12-inch
turning
radius.

experiments,
demonstrations, and
equipment are
carefully integrated
with 51 clear and
concise lessons to
give you complete
confidence as you
progress. Step-by-
step, NRI takes you
from the beginning,
through today, and
into an amazing
tomorrow.

Send for Free
Catalog Now

Send for NRI's
big free catalog
describing Robotics
and Industrial
Control plus over a
dozen other high-technology
courses. You'll see all the
equipment you get in detail.
get complete descriptions of
every lesson, find out more
about career opportunities for
trained technicians. There's
no cost or obligation, so send
today. Your action today could
mean your future tomorrow.
If the card has been removed,
please write us today.

NHI NRI SCHOOLS

McGraw-Hill Continuing
e" Education Center
l‘}n | 3939 Wisconsin Ave.
1] Washington, DC 20016
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SATELLITE TY
continued from page 14

ing tolerances at the manufac-
turer. The field installer made the
pieces fit by pushing and shoving,
drilling new holes and, in exas-
peration, rebending metal or
torquing the fiberglass. In all of
that, the parabolic surface, so nec-
essary for high performance, was
lost.

2) Antennas were sold without

a feed; that was an add-on item
and the dealer was left on his own
to locate a source for feeds. When
he found a feed source, his next
problem was ensuring that the
feed was designed to work prop-
erly with a dish that had particular
focal length-to-diameter ratios.
Often that did not happen, and
once again, the system perfor-
mance suffered.

3) Mounting systems were es-
pecially poor. The object was to
have a mount that supported the
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The First

Five Years!

THE MOST COMPLETE repont orf the mushrooming
home ‘TVRO'industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has coliected and polished hundreds of indi-
vidual reports into a unique ‘collector's edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘monster’ dish to the
present day 5 foot ‘C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of RadioElectronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page ‘CSD
ANTHOLOGY report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into,” any segment of the home TVRO world.
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dish in a rigid, stationary position,
pointing at the desired satellite.
Most mounts initially were de-
signed to adjust the dish first in
one direction (such as azimuth or
side to side) and then in elevation
(up and down): two separate
steps.

That made it impossible for an
antenna system to “track” from
one satellite to another easily,
since any change required two
separate adjustments. The answer
would be polar mounts, but it was
later in 1980 before the first began
to appear and work well.

4) The overall efficiency, a mea-
surement of the accuracy of the
parabolic surface, the design, and
positioning of the feed, was sel-
dom (if ever) over 55%. That wasn't
bad; virtually all of the commercial
antennas made claims no higher
than that. But much better perfor-
mance was coming.

5) Finally, there was the price.
The early ADM established a pric-
ing plateau, to dealer, in the
$2000/$2500 region. The volume
was small, and start-up costs were
high. Even fiberglass knock-off an-
tennas were almost as expensive.
That was a function of many
ruined-piece-parts tossed out in
the process of getting those that
were acceptable.

It was not a unique scenario; ev-
erything and everybody was new.
Most of those designing and sell-
ing equipment were brand new to
microwave; many were brand new
to anything electronic. A giant
learning curve was ahead.

The 1984 dish scene is much
brighter. Surface accuracy is far
better because computer-aided
machining techniques have been
applied. Feeds are generally sold
with the antenna (although not al-
ways) and they are the same so-
phisticated devices we detailed
earlier. The dealer is no longer
chasing bits and parts. The anten-
na mounts are now mostly polar
and they have evolved from large,
cumbersome devices to light-
weight (and usually strong) sup-
ports that allow the antennas to zip
through the sky with a minimum of
tracking error. Antenna range
tests, done on professional test
ranges, are now common and an-
tenna (including feed) efficiencies

continued on page 90



Loglc
At The
Amazingly
Low Price
Of $19.95

When it comes to testing and troubleshooting digital
circuitry, you no longer require expensive equipment and
complex, time consuming processes. And there’s no need
to compromise on performance or value. Because we've
reduced the price on our LP-1 logic probe from $50.00 to a
very affordable $19.95.

This probe is versatile, reliable, and durable. It includes fea-
tures such as readout indications (high, low and pulse), easy-
to-use memory and pulse functions. We've advanced the
design and the use of logic probes and other digital test products.
And the LP-1 is just one of twelve inexpensive logic test devices
we offer. Contact your local Global distributor today and see this or
any of the other models you might need for your particular use. Cal
our Product Availability Line: 1-800-243-6077, and our PAL oper-
ator will direct you to your nearest distributor.

LP-1

LOGIC PROBE

GLOBAL SPECIALTIES

An Interplex Electronics Company

70 Fulton Terrace, New Haven, CT 06512-1819
(203) 624-3103 TWX: 710-465-1227

Other Offices: San Francisco (415) 648-0611, TWX:
910-372-7992; Europe: Phone Safron-Walden, England
0799-21682, TLX: 817477.

Prices subject to change without notice.
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LETTERS

ANOTHER TYPE OF SATELLITE
DISH

I want to thank you for the fine
articles by Martin Clifford, “All
About Satellite TV and “The
Dish,” which appeared in the
June, 1984 issue.

Although I already have my dish,
I enjoyed his article with one ex-
ception. The statement on page 51,
(“The Dish”), which says, “All dish-
es are made of stainless steel or
aluminum...” There are a lot of fi-
berglass dishes, in fact, mine is a
ten-foot four-section fiberglass
type, and gives perfect reception
of all channels and all birds. But, if

B e e i Ay e )
I had it to do again, | would pur-
chase the spun aluminum, one-
section aluminum as it would be
much lighter in weight.

WILBUR T. GOLSON
Baton Rouge, LA

WRITE TO:

LETTERS
Radio-Electranics
200 Park Ave South
New York, NY 10003

COMPLEXITY AND ELECTRONICS

As a recent subscriber to Radio-
Electronics | thought that my com-
ments might be of interest. First let
me say that | am not exactly the
kind of subscriber you perhaps
would expect to lay down $15.00 a
year for your magazine. | am a
non-electronics person. The rea-
son | buy Radio-Hectronics is that
I'm interested in where we are in
the “State of the Art” and what we
as consumers can expect from
various producers and our govern-
ment, which seems to get its fin-
gers into everything.

The article that prompted this

RADIO-ELECTRONICS

N
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MODEL 3002A

¢ 0-30 VDC at 0-2A « Excellent Regulation « Ripple
& Noise — 500 uV RMS e Built-in Short-Circuit and
Overload Protection

Model 3002A features continuously adjustable current
limiting and precision constant voltage/constant current
operation with “automatic crossover” This lab-grade unit
can also be used as a current regulated power source.
Options: 10-Turn Voltage and Current Controls, $25.00 ea.
{can be ordered individually).

Also available.. TRIPLE MIGHTY-MITE LAB POWER
SUPPLY: Three Fully Regulated DC Outputs; two

0-25V/0.5A and one fixed 5V/3A, Variable Tracking &
Independent Modes, Dual Panel Meters. Other models
to 60 VDC, to 12A.

TERMS: Check, Money Order or COD. COD's $2.00 extra.
Add $3.50 for shipping & insurance in 48 states. Please
contact our Sales Department for other shipping rates.
llinois residents add 7% sales tax.

— =  Free Literature On Request

‘2 ELECTRO INDUSTRIES
4201 W. IRVING PK., CHICAGO, IL 60641
312/736-0999
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Regency Scanners

bring you all

active frequencies using the
search function.

If you like the Z 10 but need
more channels, step up to the
Z 30. It gives you all the same
features with a thirty channel
memory and, surprise, a
programmable alarm clock that
stays on even when the power
switch is turned off.

For the guy who wants to tune
into the aircraft and tower

Regency Scanners bring you
the local news . . . as it
happens. From bank hold-ups
to three alarm fires. It's
on-the-scene action. While it's
happening, from where it's
happening . . . in your
neighborhood.

You can even listen to weather
reports, business and marine
radio calls. Plus radio
telephone conversations that
offer more real life intrigue transmissions, we've got the
thgm MOt Sdp OPeida, énd Z 45. It's got the same coverage
with some models, there's even . 4pe 7 30 with the addition of
e the aircraft band with forty-five
The Z family total channels.

Introducing the Z series
scanners from Regency. Four
exciting new programmable
scanners that offer yon a
variety of options to fit your
personal needs.

First, there’s the Z 10, a basic
ten channel scanner that
covers the six public service
bands. It lets you hear your
choice of over 15,000
frequencies at the touch of
a finger. Or, if you
prefer, locate new,

wwWw americanradiohistorv com

the action...as it happens!

line Z 60. It covers all the
public service bands plus
aircraft and FM radio
broadcasts with sixty total
channels.

Common to all the Regency Z
scanners is a contemporary
simulated wood grain cabinet
and a bright, easy-to-read
vacuum fluorescent display
with prompting messages. They
even come preprogrammed
with frequencies so you can
scan ‘“‘right out of the box™.

Backed by Regency

Regency stands behind the Z
family with a full one year
parts and labor warranty. And
a tradition of building great
scanners. So stop in your
Regency dealer today for a
demonstration, or write us at
the address below for a full line
color brochure.

¥
feqency,

ELECTRONICS, INC.
7707 Records Street

Indianapolis, IN 46226-9989

¥861 H38W303Q
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letter is “Build this Auto Exhaust
Analyzer” (Radio-Electronics, May
1984}, | currently repair and rebuild
automobhile fuel-systems and can
attest to the complexity of modern
auto emission-devices and the
government’s role in fostering this
expansion of electronic compo-
nents in automobiles, a point I’'m
sure hasn’t escaped your detec-
tion. The fact of the matter is that
no current magazines (including
yours) spend any amount of time
on that increasingly complex area

them for performance use.

of electronics. For example, the
General Motors Computer Com-
mand Control (CCC) has its own
PROM’s and I've recently won-
dered about the possibility of re-
programming those to modify

Then there’s the problem area of
increasingly expensive test equip-
ment in the marketplace (i.e.
$10,000-$30,000). It would be grati-
fying if somebody with the proper
electronics experience could
cover the area of electronic auto-

Who ya gonna call

for free delivery?

PRICE BUSTERS!

*NEW LOW PRICESI!

*OVER 500 NEW ITEMSI

*ORDER SHIPPED IMMEDIATELY!
*FREE DELIVERY

if order is 5ibs. or iess. Good only In the continental U.S. With purchase order of $75.00 or more.

CALL TOLL FREE FOR YOUR FREE CATALOGI!
1-800-543-3568

é NATIONAL WATS OHIO WATS
’g:_) IN DAYTON: [513) 252-5662 TELEX NO. 288-229
2
& CEI Consolidated €Electronics, Incorporated
E 705 WATERVUET AVE.,. DAYTON, OHIO. 45420
CIRCLE 81 ON FREE INFORMATION CARD
24
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1-800-762-3412

motive-test-equipment. Both arti-
cles that evaluated those units,
and ones that covered their repair
and testing would be appreciated.
PETE KISSA

Dayville, CT

I certainly would not expect a
non-electronics person to read
even one issue of Radio-Elec-
tronics. However, you do make
your reason for being a subscriber
quite clear.

The points you raise are interest-
ing, and certainly from my point of
view, well worth exploring, but
first I must touch on the reasons
why very few publications other
than those interested in auto-
mobile engineering would touch
on the subject matters you men-
tion. While it is fascinating to learn
about the many electronic devices
in the modern automobile, unless
you are personally involved in the
manufacturing of these devices,
such knowledge has little value to
slake your own curiosity. All of
these elements are made and con-
structed to be modular replace-
ment items, so that repairing the
system does not entail very much
more than unplugging one mod-
ule and plugging in another.

As you must know, this also ap-
plies to European vehicles. For
quite some time Volkswagen has
used a fuel-injection module
made by Bosch. When the 25-cent
SCR in the unit breaks down, the
entire module'is replaced.

While | personally deplore the
idea of replacing a $500.00 module
for the sake of a 25-cent part, the
need for a relatively unskilled me-
chanic to get a customer’s auto-
mobile back on the road operating
properly, once again makes that
procedure necessary.

Incidentally, that problem exists
in many other areas as well. For
example, in a General Electric
clothes dryer that | recently looked
at, there is a simple little module
that turns off the machine when
the clothes are dry. It is a simple
SCR that is fed a signal by a
moisture sensor. The module
costs $48.00. If you had the equip-
ment and skill to service that mod-
ule the chances are your parts cost
would be under $3.00, and allow-
ing 30 minutes for repair, about
$22.00 in labor. Again, the repair-



man for just a few dollars more,
can immediately restore operation
of that machine in the customer’
home by the simple replacing of
the entire module.

The real question that your letter
has addressed (and it's a question
that many have addressed) has two
reaching effects in the editorial
coverage of our publication: “Even
if the repair is a module replace-
ment, does the Radio-Electronics
reader want to know how the mod-
ule functions and how he might
troubleshoot it and repair it—even
though he realizes it may not be
cost-effective to do so?”

So that we may get a better feel-
ing for our readers sentiments on
those subjects, we invite our read-
ers to write us and express their
feelings on them.—Larry Steckler,
Publisher

VOLTAGE ERROR

Your article, “Designing With
Linear 1C’s,” by Joseph Carr in the
July 1984 issue has an error on page
55, column 3 line 2. The gain is 20
not 100. That is found from: A, =
(R2/R1 + D(Ns/Np) = (2)('%) = 20.
The voltage mentioned later
should also be 20 not 100.
WILLIAM LEFLER
Forks, WA

INTERFACE ERROR

i built the interface for the
T51000/ZX81 described in the arti-
cle “Interfacing the ZX87” that ap-
peared in te July 1984 issue of
Radio-Electronics. | found two er-
rors that | would like to bring to
your attention.

First of all, in the schematic
shown in Fig. 2, the A2 output of
IC8 is at pin 6, not pin 5 as shown.
Secondly, in the card-edge pinout
shown in Fig. 1, there are two Al
lines. The one at the bottom of the
illustration (above romcs) should
be A4.

BOB MIX
Seattle, WA

CONVENTIONAL FLOW
CONFLICT

As an electronics student, |
strive to find several ways to justify
a point of an accepted theory. Oc-
casionally in my reading | encoun-
ter strongly conflicting views. One
case that puzzles me is the con-
tinuing use of the terms “electron

flow” and “conventional flow.”

| have read coverage of that top-
ic by Jack Darr, (“Service Clinic,”
Radio-Electronics, January 1983)
and other reputable writers who
have attempted to explain why
there are two ways to describe
electrical current; however, none
that | have found propose a reason
why reference is still made to
“conventional flow.” If Benjamin
Franklin’s theory backing “con-
ventional flow” is a long past
proven fallacy, then why is it still

referred to, and accepted by some
technical writers as the proper ap-
proach to describe current flow?
CHRISTINE MOORE

O’Fallon, Missouri

There is really no conflict in the-
ory—everyone agrees that elec-
trons flow from negative to
positive. Conventional current is
just that—a convention. It is inter-
nationally agreed upon, however,
and you should become comfort-
able with it.—Editor

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!!

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view up 10 8

SPECIFICATIONS

simultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil-
loscope, whether single, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for designers, test-
ers, hobbyists and repairmen who
want to compare and analyze dis-
played signals in a timing dlaqram
tormat. The controls on the front
panel of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

FULL 1
YEAR
REPLA?E-

WARRANTY
- Made In The United States -

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: + 1dB to 5§ MHz

Impedance: 10.9 K

Input Voltage: £ 5V peak (diode
clamped to £ 5 Voit supplies)

Qutput: Staircase waveform summed
with input signals, 0-800 mV
full scale

Step Amplitude: Variable 0 to 150
mV/ step

Signal Voltage: Variable O to

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1 Va
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 Ib. 10.5 oz.
Warranty: one year full replacement
warranty from date of purchase
Lighted on/off power switch
Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED
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E.W.ENGINEERING, INC.

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

WE THINK IT'S SAFE TO SAY THAT ANY-
one who has ever soldered a joint
has also desoldered one—
whether to correct a mistake or to
replace a defective component.
But if you've ever tried to use a
vacuum bulb, or other hand-oper-
ated vacuum device, to desolder
more than one or two compo-
nents, you'll appreciate the need
for a better tool. If you only deso-
Ider occasionally or usually work
in the field, you don’t want a large
device that requires an external
vacuum pump. But you still need a
tool that is fast and easy to use, yet
one that is small, economical,

Paladin Solder Scooter
Desoldering Tool

Desoldering doesn’t
have to be
any more difficult

than soldering.

CIRCLE 5 ON FREE INFORMATION CARD

Send $1 QU postage and handhing
for FREE COMPLETE CATALOG
which includes coupon for $1 00 OFF purchase

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS"
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SCREW MACHINED SOCKET s omioe

WC-ROOLERS "
ARIES ZERO Gaioae. Mo R s

INSERTION
FORCE
SOCKETS -

cam actuated. true zero
insertion - tin plated solder
tail pins ~ capable of being
plugged into dip sockets,
including wire wrap.

Stock No. ot
Pine 1.9 1049 350
24 498 3435 3390
2' 513 450 405
8.8 595 538
“ 12.02 1080 .48

botiom of IC and
Gss.08ted Wonl sheke
iooee’
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o o
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WILD ROVER

Touch swiiCh capsule Operating
mohon 15 .005" without the use

ol 8 tevered arm_Extremeny tast on
and off wilh low noise Noimaily open
rated 118 VAC, 1.8 8mp-30 miliohm re-
sistance - 815 radws by 160 thick,

Stock No. 10 & Up
12008 $1.28

19
$1.42

3 X 4 Elastomeric Keyboards

Each keybosrdnas s pc

board. elastomenc pad p
with contacts, ABS

bodies and double shot

molded l.n Mn rating:

12vDC @ 2

Contect lu lns than $tock Ope:sting
500 ohms Bounce: tess L
than 10 m e

TI WIRE

WRAP

SOCKETS

Tin plated

phosphor bronze

gc'm(:cl -3 wrap
N:c No Pins 1-99

8
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TI LOW PROFILE
SOCKETS
Tin plated
copper alloy
688 contact pins
with gas tight seal
Stock
No. No Pins 1-24 25-99 999
11201 @
il o mog Ve e
11203 ¢
11204 1p
11208
11208
11207
11208
11209
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sus cus 1 ano sus 8 Digit LSI Count

Modules with LCD Readout
culll-vo"r:;:“ el and Assoclated Stock No. {Q..cnpno..

Price
$45.00

SUB CUB ) 51075 DATASHEET

MICRO Charts - colortul 8%™ &

117 chants eliminate the need to

stumble through manusis snd \~

summaries Fully decoded - instant R ‘

access - lotally comprehensive - Qives
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The Battery Just Wrap™ Tool
New battery powered 100! wraDs insuiated
wi® around 025 square POIs wilhout need
e for pre-cutting and pre- strppang Compiete
with tut and 100t 30 AWG wire
Stock No  Description Prce
Q 13340 Batiory just-wiso 100! with tat
| O #nd 100 A, 30 AWG wwre 50.98
R~ Replacement tut 10.38

otchfiex® Breadbosrd
tems Basic kit
comes with 24
vanous Dual Sockets,
40 various Pl
Strips. wire and tools.
Kit can be used with
any of the sis boards
Stock No. Description

SINGLE ROW Smgle Digu Displays - Common
puahpcbota 'dbes mot el de Strip ol 25 collet sockets/pins 12085 Green
€. board. 4.5V batte .S abie 10 any number 10240 1.7 :‘ 50 :? 30 Displays
.Y y counter module only of contact posdions e i

suBe-cuB i dlsolly . wanted
counter module only
e
Stock No_$1070 ha R . - 5SS Strip of 40 pins with single
Stock No. 47005 S'OC“
board work 10850 $1.08 890 882 8$.72
4 sPacing One sideis
ONE TOOL DOES
uoa 188
in tool and squeeze
replaceee Ty ) Ha
JOS (oo At 017 Mow ' genecaliss irom 4 sompe 388 NEW! ANTI-STATIC MODEL 10200 $14.95

. Stock
nter Modules with Mounting A blies 51070 Function SOCKETS ‘I No Color
LCD readout Moduies Exaisation Kit 12082 Red
plug in p.c. board inCludes batteries
12087 Yeliow
display counler) %‘w mount odd-center components
A queifunction. Mounlymg PC Board easity. Gold plated contacts. 12065] (Grange
ron i Both e als -qm Angle Socket for Above
No 0) contains suE -CUB I dispiny styles breah-  SGtock No. 1-24
and variable freque: Stock
oscillator to luwfym:y No 1 100
train of count pulses I|0|0 $1.24 3 .99
| 7 beam sockets Tin plated =N
Eﬁl,{:,"‘}.‘%"’“ -CUB N [ contacts. OPTEL LCD s with pins
unplugs for bread: J Stock No. 199 100 500 1000 v
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PIN FORMING TOOL J Stock No. 47006 47007 4dG. 1190 11.00
puts IC's on their - ). 7 "0
true row to row I ., . BB B Stock No. 47007
tor 300 centers. Flip tool
650 ‘Conmters. But device B thrs 40 PINSY
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100 1t yetiow Q wie 7.54 nd Tool 11050 s$12.05
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IC INSERTION/
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SOCKET WRAP ID . 140
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wir§ wrapping 1o eniity ping
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IC pan numbar. funct

THERMOPROBE: identifies Dead
Components - Replacea Voit Meters| el
Identity dead components which do not B o
emit heat. Just point thermistor probe. aa E,‘,:'fs%%'?ofé'e'ém 122675
within 1/16” of board - move 03307  Motorola M-6800 Bos!
over’::ompononl‘ and see 03508 S

Simplifies initial wire wr which are 03500
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... A True Dual Trace 10 MHz

Digital Storage

ar UPPER
o TRACE
¥
e -
LOWER
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TRIGGER

Scope. Only $495.

LogicScope
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MEMOIRY (W] LY TR TOrue
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True Dual Trace ¢ 10 MHz Real Time
Digital Waveform Storage ¢ Boolean

.....

Bandwidth ¢ 3 Input Channels * [/0 Port
Waveform Operations ¢ Audio Functions

8.25(L)x 4.5(D)x 1.75 (H) Inches * 1.25Pounds ¢ 9 Volt Battery/AC Operation

Consider the LogicScope 136

@ The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED’s that permits simultaneous display of two digital
waveforms.

® The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
m Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

Consider its Engineering & Field Service Applications:
@ On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
m Its light weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral thdn a logic probe or digital multimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

POCCET TeCHNOLOCY, INC.

7320 Parkway Drive, Hanover, MD 21076
301-796-3300



and—most important—also porta-
ble.

A tool that combines those fea-
tures is the Solder Scooter from
Paladin (3543 Old Conejo Road,
#102, Newbury Park, CA 91320).
OK Industries, Inc. (3455 Conner
Street, Bronx, NY 10475) offers a
practically identical tool. Appar-
ently, both are made by the same
company. The only differences
that we saw were the color and the
imprinted model number
(SA-6-115 for OK’s).

The main advantage of the
Solder Scooter over those other
hand desoldering tools we men-
tioned is that it does the work of
two tools—it both melts the solder
and vacuums it up. A 30-watt heat-
ing element heats up quickly; the
tool is ready for use typically in
about 1%-3 minutes. Recovery
time after desoldering a large joint
is also fast.

Operating the Solder Scooter
requires only one hand. That's a
big advantage over vacuum-bulb-

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,
LOW PRICE!

NOT A
KIT!

This DC triple regulated variable power supply
has all the features you could ask for plus a full 1

year guarantee. Fully adjustable from 1% VODC to
35 VDC! Three completely independent supplies
that offer many advantagest They can be either a
pos. supply or a neg. supply...they can also be
stacked in series so that a 5V and two 15V sup-
plies can total a 35 VOC supply or any comblina-
tion of the three...(after one of the terminals is
groundedto give itareferance)...for the first time
you can now purchase this American made fully
adjustable power supply at a price that is one-
half of what you'd expect to payt

FULLY ASSEMBLED & TESTED!

‘1192

MODEL PS101

YEAR
REPLACE-
MENT
WARRANTY

- Made In The United States -

SPECIFICATIONS
3 outputs:
Fixed 5 vOC = 0.2V
2 variable 1% Vto 215 VvDOC
Polarity - floating; can be used as pos. or neg.

Ripple less than 10mV at full load,
Regulation < 1% no load to full ioad,
Line Regulation <0.2% 108 VAC to 135 VAC.

Current:

Fixed supply 1.0 amp max.
Vartable supplies 0.5 amp max,

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

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

Wood grain finished metal case.

Weight: 4 Ibs., 9 ozs.

Lighted on/off power switch, easy-to-read
Voltmeter and large binding posts.

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

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 (0 203/651-0285
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type methods. You can use your
free hand to hold the circuit board
you’re working on, or to gently
pull a component off the board
from the other side (or loosen up a
connection). The unitis 10% inches
long, but it's lightweight (about 4
ounces) so it’s easy to handle. It
fits well into a standard soldering-
iron holder. The vacuum-pump
part of the Solder Scooteris similar
to desoldering pumps that you can
buy separately. To “load” the
pump, you push a plunger down
with your thumb. A side-mounted
“trigger” releases the plunger, and
solder is pulled into the reservoir.
The difference between the Solder
Scooter and other hand pumps is
that the solder is pulled in right
through the heated tip.

Paladin )

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

m'CE/VALUE

1/2|3|4]|5(6|7|8|8|10
J

The pump, along with the reser-
voir, can simply be unsnapped
from the tool. Once removed, the
cover of the reservoir can be
opened and the solder simply
dumped out.

Replacing the tip is as easy as
cleaning the reservoir—it simply
unscrews. The tip that comes with
the unit has a1.2-millimeter open-
ing. A 1-millimeter tip is also avail-
able, and a 1.5-millimeter tip is
available for larger jobs. (Paladin
also sells other replacement parts
for the desoldering tool, including
the heater, the heat-conductor
tube, O-rings, and pump assem-
bly.) Paladin sells two versions of
the Solder Scooter: Model PA 1707
comes with a two-wire cord and PA
1706 has a three-wire cord.

The Solder Scooter sells for
$22.95 ($24.95 for the three-cord
model.) It is well suited for low-
volume applications, such as for
hobbyists or field-service techni-
cians. We should point out one
more thing—in a pinch, it makes a
good soldering iron, too. R-E

continued on page 30
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.‘ﬂ FLAREPRDOF
RESISTOR

-

Introducing the complete line of

NTE Flameproof Resistors are the
latest addition to NTE's line of quality
components. They're designed to
provide you with a premium quality
replacement device... that won't flame
out or short even under the most severe
overloads.

Our resistors range in capability from

/a Watts to 25 Watts with resistance
values from .10 to 1.5 Megohms.
They're totally noncombustible with a
metallic resistance material between a
nonresistant core and a special ceramic
outer cover.

NTE Flameproof Resistors are the ideal
replacement components for electronic

Flameproof Resistors from New-Tone Electronics.

games, telecommunications, medical,
data processing, military, broadcast and
home entertainment equipment.

Don't take chances with your expensive
equipment. Use NTE Flameproof
Resistors... they handle the current.
Look for NTE's full line of quality
replacement parts in the bright green
polybags and E

cartonsat 2 ip Dwg

your nearest
distributor.

NEw -TONE ELECTRONICS, INC.
44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003

WWW americanradiohistorv com

¥861 438W3030
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Krista Model
30B-140 DMM

A low cost
test instrument that's
ideal for the hobbyist
on a budget.

CIRCLE 6 ON FREE INFORMATION CARD

IN THIS SPACE WE OFTEN REPORT ON
devices that represent the state-of-
the-art in test-equipment tech-
nology. Those units are sophisti-
cated, highly accurate, and, more
often than not, very expensive.
That’s fine if you are a professional
who needs the best for his work,
or a dedicated hobbyist who con-
stantly has one project or another
on the bench. But what about
those for whom electronics is just
an occasional diversion, or those

who can not afford the latest in
microprocessor-controlled gear?
Well, they are not out of luck.
There’s quite a bit out there in the
way of low-cost, but quite servica-
ble, test equipment.

One such instrument recently
came to our attention. It is the
Krista (PO Box 3423, Torrance, CA
90510) model 30B-140 multimeter
That unit is a hand-held digital
multimeter with a V2-inch, 3'%-digit
LCD readout. It can measure AC

covers all of North America.

Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that

and DC voltage, DC current, and
resistance; there is also provision
for performing a diode test. All
range and function switches are
located along the side of the case
for easy, one-handed operation;
the power switch is located on the
front panel.

Test probes (two are supplied)
connect to the unit via four front-
panel connectors. Those con-
nectors are recessed in the case,
minimizing the possibility of an ac-
cidental shock.

Specifications

Turning to what the unit can do,
DC voltage measurements are
made over five ranges from 200-
mV to 1000-volts full scale. Ac-
curacy is specified as +0.5% for
the 200-mV range and +0.8% for
the 2-, 20-, and 200-volt ranges; itis
unspecified for the 1000-volt
range. The device is protected
against transient overload up to
*+500-volts DC and 300-volts RMS
AC for ranges up to 200 volts.
Overload protection for the 1000-
volt scale is #1100 volts AC or DC.

.

CITYy

[ o ——— e e

NAME ____
ADDRESS

o e

Mcintosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

STATE___ 2IP

:
I
=

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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What,s New at “The Source” of
AMERICAN SURPLUS TRADING? i<

We warehouse 60,000 512" TANDON DISC DRIVES
items at American

Surplus Trading—expen- IBM Compatible

sive, often hard-to-find

Yz Ht.
compongnts for sa}Ie A. TM50-1 SS/DD $ 99.50
at a fraction of their B. TM55.2 DS/DD 179.00 Other 5%
original cost! C.TM55D-2  DS/DD 199.00 P.C. Drives
You’ll find every part Full Ht. % Ht. G.TMS55-4 DS/Quad $199.00
you need—either brand 'E’~ m‘gg'; gg’IDD $ gg-go Full HL. H. TM101-4 DS/Quad $199.00
. TM100- DD 159.00 —
new.' or removed f_rom F. TM100-1 wilo controller boards (mechanics only) $45.00
equipment (RFE) in excel-
lent condition. But quanti- J. APPLE 2C DISC DRIVES K. T.. SILENT 700 PRINTER
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from this ad, or visit our °
retail showroom and find -
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from the thousands of
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L. TIMEX SINCLAIR “py
1000 COMPUTER D” SERIES CONNECTORS
. ID Sockets
Factory & Plugs
returns. - Sockets 1-99 100-up
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AC voltage is measured only on
two ranges—200 and 1000, full
scale. The claimed accuracy is
*1.2% and input signals with fre-
quencies trom 40 to 500 Hz can be
handled. Overload protection is
500-volts DC and 350-volts RMS AC
for the 200-volt range. For the 1000-
volt range it is 1100-volts AC and
DC.

DCcurrentis measured over five
ranges. Those are 200-pA, 2-mA,
20-mA, 200-mA, and 10-amps full
scale. The accuracy for all current
rangesis *1.2%. Overload protec-
tion is provided via an internal 0.5-
amp fuse. Maximum voltage input
is 200 mV.

Finally, resistance is measured
over 4 ranges. Those are 2, 20, and
200 kilohms, and 2 megohms. The
claimed accuracy is +1% on all
ranges. Overload protection is
provided to 250-volts DC and RMS
AC. The nominal test-current pro-
duced by the meter varies from 100
nA for the 2K range to 0.3 pA for he
2-megohm range.

The unit is powered by a tran-
sistor-radio type 9-volt battery. Ex-

pected battery life is specified as
up to 200 hours of continuous use.
An annunciator on the LCD read-
out gives warning of a low-battery
condition.

Krista 30B-140

OVERALL

The accessories supplied with
the unit are a set of test probes,
battery, spare fuse, and the oper-
ator’s manual. The six-page man-
ual is, in all honesty, not very
good. It is poorly written, most
likely owing to the fact that the
manual is a translation (the unit is
made in Hong Kong), and provides
only the barest details concerning
the unit.

The unit is fairly convenient to

use, and operates as claimed. We
did feel that it was a bit slow. The
meter takes readings at a rate of
about 2.5-per-second, and it usu-
ally took several seconds for the
meter to “zero-in” on a reading. It
should be noted, however, that
that is a characteristic common to
most other digital meters.

On the plus side, the meter has
a tilt stand built into the case, and
the large .display is easy to read
under most circumstances.

The model 30B-140 is covered
under a one-year warranty. Com-
plete details concerning the war-
ranty, including the address of the
U.S. service station, are supplied
on a separate card that is included
with the unit.

Now we come to what has to be
the best thing about the unit—the
price. It sells for just $41.95, cer-
tainly an excellent price for a
meter of this type.

The model 30B-140 is available
from your local distributor; it is
also available by mail order from
Fuji-Svea (PO Box 3375, Torrance,
CA 90510). R-E
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Jerrold Cordless Cable

T.V. Converter

ANY QUANTITY
Now

Till Dec. 25, 1984

AN RN

ELECTRONICS

770 Amsterdam Ave., New York. NY 10025
@ Write for FREE 136 page Catalog @

DUAL TIME

100 MHz 8-TRACE
4 CHANNEL

v $1579%

MODEL 1560

REG
$1150.00

60 MHz
TRIPLE TRACR

1> $80Q*

SHIPPING CHARGES
For Orders ADOD
$25-100 $6.50
$100-$500 $8.50
$500-$750 $10.50
$750  and up $15.00
Parcel Post $20.00

MASTER CARD - VISA
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> MODEL 14798P

$795.00

DUAL TRACE

n~ $635%

MODEL 1476A

10 MHz
DUAL TRACE

o $435%

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

or Call Toll Free
800-223-0826

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




Global-Data
Data Router 325
Breakout Box

If you have trouble with a
non-standard RS-232
connection, this breakout
box can help you solve
the problem.
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HAVE YOU EVER HAD TROUBLE INTER-
facing a modem or printer to your
computer even though the con-
nections followed the RS$-232
“standard?” Have you ever wired a
custom RS-232 cable only to find
that you goofed? If you use a lot of
peripherals and/or several dif-
ferent computers, you've un-
doubtedly come up against those
problems many times. The quick-
est and easiest way to find out just
what the problem is—and how to
go about solving it—is to use a
breakout box such as the Data
Router 325 from Global-Data (70
Fulton Terrace, New Haven, CT
06509)

Global Data Data Router

OVERALL
PRICE

EASE

OF USE
INSTRUCTION
MANUAL

PRICE
/VALUE

The Data Router 325 consists
basically of two 25-pin D-type con-
nectors (one male and one
female), eight LED’s, and three sol-
derless breadboards. One con-
nector and 4 LED’s (along with
current-limiting resistors) are
wired to either side of a solderless
breadboard. Thus, by simply in-
serting jumper wires from one
side to the other, you can feed
through, cross-patch, or leave
open, any of the RS-232 lines (ex-
cept pin 1, which is permanently
connected as a ground.)

The LED’s can be used to
monitor the signals on any of the
control lines. Because one side of
each LED is grounded, and the
other side is connected through a
current-limiting resistor to the sol-
derless breadboard, simply insert-
ing a jumper wire (between the
LED and the line that you monitor)
completes the connection. The
RS-232 standard pin assignments
are printed on one side of the
breadboard—that is most certainly
a convenience.

Along with the breadboard that
is used to make the RS-232 and LED
patches, there are two additional
breadboards. Those extra bread-
boards are what set the Data Rou-
ter 325 apart from other breakout
boxes we’'ve seen. One bread-
board (with 0.3-inch center-chan-
nel spacing) can be used for
standard DIP IC’s, and other com-
ponents, while the other bread-
board, (with 0.6-inch center-
channel spacing) can be used for
larger (even 40-pin!) 1C’s! So the
Data Router can be a very conven-
ient way to test out your data buff-
er or serial-to-parallel converter.
Three color-coded binding posts
are located above the two extra
breadboards so you can conve-
niently bring outside power to
your breadboarded circuits.

The Data Router 325 sells for
about $107. While that may seem
expensive for a breakout box, re-
member that you're getting both a
breakout box and ample sol-
derless-breadboard space. If you
believe that time is money—and if
you've ever spent hours discover-
ing that a manufacturer decided to
include some non-standard fea-
tures in his RS-232 configuration—
you can begin to see its value. R-E
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EKI

ELECTRONIC KITS

INTERNATIONAL, INC.
(Formerly PPG Electronics)

EKI1
MICRO-MENTOR

Bulld your own Microprocessor Sysiem white 18srning about 1he
lateat technology with the New EXI Microprocessor Course. With
this up-to-dale course you will completly build, step-by-step. 8
useful Microprocessor System.  This sysiem uses 1he BO8S
microprocessor Chip and Ihe 6155 support Chip. YOou will [earn now
microcomputers work and how 1o program your Syslom uaing
machine 1anguage. You will eisa be able 10 inferface your syatem
wilh the EKI Speech Synihesizer 